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Abstract

The integration of the youth on the labor market differs widely in
France and in Germany, as the huge difference in youth unemploympent
shows. In this context, vocational education could be one key factor ex-
plaining the relative success of Germany. This paper analyzes the impact
of a vocational education on the early stages of the working life of indi-
viduals. The hypothesis is that because the French and the German labor
markets are different (one is institutional, the other is occupational), and
that the school system is not the same, the impact of vocational educa-
tion will be different in the two countries, and might be more beneficial
to the integration of the youth in Germany. Using the dataset of the Eu-
ropean Community Household Panel from 1994 to 2001, two aspects of
the youth integration on the labor market are studied: the length of the
school-to-work transition and the hourly wages. The results confirm the
hypothesis, pointing out the disadvantages linked to vocational education
in France and the opposite effect observed in Germany. The bad image
of vocational studies in the French society and the lack of involvment of
firms in the vocational education system are two factors that can partly
explain these results1.

1I am grateful to Isabelle Knock Méo for the suggestions on the subject and the interesting
discussions on the needs for more links between firms and education, Yann Algan for providing
me the data, Denis Fougère for the helpful comments on duration models and Matthieu
Teachout for the invaluable help and patience.

1



List of Tables

1 Cox regression results for France . . . . . . . . . . . . . . . . . . . . . . 16
2 Cox regression results for Germany . . . . . . . . . . . . . . . . . . . . . 16
3 By what means where you first informed about your present work ? . . . . . . 18
4 Probit estimates of satisfaction with earnings, marginal effects) . . . . . . . . 19
5 Selection equation into work (Probit) . . . . . . . . . . . . . . . . . . . . 20
6 Wage equation: Heckman two-steps . . . . . . . . . . . . . . . . . . . . . 21
7 Wage equation: OLS . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
8 Summary statistics with all individuals aged 16 to 34 in France . . . . . . . . 28
9 Summary statistics with all individuals aged 16 to 35 in Germany . . . . . . . 28
10 Summary statistics for the Cox model in France . . . . . . . . . . . . . . . 29
11 Summary statistics for the Cox model in Germany . . . . . . . . . . . . . . 29
12 Length of the school-to-work transition . . . . . . . . . . . . . . . . . . . 30

List of Figures

1 The French education system . . . . . . . . . . . . . . . . . . . . . . . 5
2 The German education system . . . . . . . . . . . . . . . . . . . . . . . 7
3 Kaplan-Meier estimates for the school-to-work transition . . . . . . . . . . . 15
4 Kaplan-Meier estimates for the school-to-work transition, by groups of vocational

education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
5 PH assumption test-Schoenfeld residuals for vocational education in Germany . . 17

2



Introduction

“ An effective vocational training system is, in terms of both
quantity and quality, the key to job creation.” From an address by
Nicolas Sarkozy, President of the French Republic, Melun, 16 May
2008

What can be done to deal with the relatively high unemployment of the youth
in France? The question is highly debated since the unemployment of the less
than 25 years-old has reached 22,9% of the active population in France in 2011
(source: Eurostat), which is higher than the average of the European Union
(21,4%). In this context, French politicians have started to look at Germany as a
relatively successful model, with a youth unemployment rate of 8,6%. However,
what makes the German youth unemployment so low? Different hypothesis have
been made, among which the labor cost and the structure of the educational
system.

In fact, the duality of the educational system in Germany is a key factor for
explaining such a relative low youth unemployment . O. Benoit-Guilbot, H.
Rudolph and M. Scheuer argued in a paper from 1993 on youth unemployment
in France and Germany that the comparison of the cost of labor cannot explain
by itself all the differences in terms of unemployment. Instead, they point out
the distance created between firms and youths in France due to the lack of
involvment of firms in education. In Germany, all students are encouraged to
spend some time in vocational studies whereas in France, it is most of the time
a back-up plan for students that fail in general education. Vocational studies,
defined as ”education which is mainly designed to lead participants to acquire
the practical skills, knowhow and understanding necessary for employment in a
particular occupation or trade”2, allow students to spend time in apprenticeship
and thus in a working environment. This work-based experience is said to help
students to better unterstand the needs of firms, to create links with them for
future employment and to increase the understanding of the theory with respect
to the practice.

Then,if vocational studies can have such a leverage effect on youth employment,
should France copy Germany and increase vocational education? The question
cannot be answered without looking at the differences between the German and
the French educational systems and understanding what would be the effect of
such an education on the beginning of the working-life of the young. Especially,
the school-to-work transition, defined as the time spent between the end of
school (general andor vocational) and the first significant job, is a particularly
determinant period. The transition from school to work is characterized by its
length and the quality of the job found, which could be estimated by the wage,
the type of contract, the type of work and the satisfaction of the employee. The
aim of this paper is to discuss these elements to understand whereas initial vo-
cational studies (includes upper secondary education and short forms of higher
education, different from continuing vocational studies) provide an advantage

2Source: United Nations Educational, Scientific and Cultural Organization (UNESCO),
International Standard Classification of Education - ISCED 1997, Paris, November 1997
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on the labour market, both in France and Germany.

Section 1 provides an overview of the differences between the German and the
French educational system, whereas in section 2 I discuss the advantages and
drawbacks of vocational education in both systems. Data are presented in sec-
tion 3 and the way the transition is computed is explained to clarify what is
taken into account when I talk about the transition. The econometric models
are presented in section 4 and are followed by the results and analysis (section5
and 6)

1 Two different educational systems

To study the effect of vocational studies on employment, a knowledge of the
educational system of the countries studied is necessary. In fact, there is no
worldwide definition of vocational studies, an education that is considered as
vocational in one country might be considered differently in another one. The
French educational system, where general education is prefered, is very different
from the German one, called a “dual system”.

1.1 The French system

In France, vocational studies are chosen mainly during secondary school, for
pupils that have difficulties following the general education program. Most part
of the time, is it associated with a failure of the pupil: “There exists a consensus
in France to consider that climbing the social ladder requires getting a diploma
from the highest level of general education” (Mobus et Sevestre, 1991). Major
reforms to the vocational training system have been undertaken in the recent
years, among which the introduction of a Certification Register in 2002 and the
transferring of all responsibility for vocational training to the regions in 2004.
The Social Cohesion Plan adopted in 2005 set a target of 500 000 young people
in apprenticeship by 2009 (however there was 425 000 apprentices in 2009). In
2011, a reform was implemented to simplify the administrative procedure for
apprenticeship and to add a tax for firms that do not accept trainees and provide
a bonus for thos who do. The aim was to increase the number of apprentices by
800 000 in 2015. Vocational education in France can be followed inside the school
system (delivered in a vocational or agricultural high school or mutli-purposes
high schools) or it can be done through apprenticeship, where the apprentice
has a contract with the employer and spend some time in the firm and some
time in the school place. However, all vocational schools include compulsory
periods of workplace training (between 3 and 10 weeks by year depending on
the diploma and field of studies).

As we can see on figure 1, vocational schools (in grey) is mainly separated
from the general education system (no dual system such as in Germany). School
is compulsory from the age of 6 until the age of 16. Pupils attend primary school
and then junior high school (collége) at around 12 years-old. After junior high
school, students can go either to senior high school, either to a general and
technical senior high school (lycée d’enseignement général et technologique),
where they could get a certificate of professional aptitudes (CAP) or vocational
education certificate (BEP) or to study in another vocational school for three

4



years for a secondary vocational diploma (Bac Pro). After secondary education,
there is a possibility to enter tertiary education in vocational schools such as a
tertiary technical diploma (DUT), an advanced technical diploma (BTS) and a
general university studies diploma (DEUG).

Figure 1: The French education system

Source: Centre INFFO, 2008

In 2005, France invested 117.9 billion euros (6.9 % of GDP) in initial voca-
tional training within the school system with the main funders being the Gov-
ernment and local government (6% of this amount was paid by companies)3.
Concerning the funding of apprenticeship in particular, 46 % comes from com-
panies, 23% from regions and 22% from government 4. Block release training is
funded from a specific contribution payable by all companies.

1.2 The German system

In Germany, there is always a possibility for the student to switch from general
education to vocational studies. Compulsory full-time education begins at the

3Repres et rfrences statistiques sur les enseignements, la formation et la recherche, 2007
edition [RERS 2007], Ministry of Education and Ministry of Higher Education and Research

4Vocational education and training in France, Cedepof 2008
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age of six and lasts nine years. After that, young people who are no longer
in full-time education (Grammar school or full-time vocational schools) must
attend a part-time vocational school for three years. The system is called dual,
students learn in two places: companies and vocational schools. The largest
field of education at upper secondary level is the dual system with around 53%
of the age cohort in 2006 5, 15,4% inf full-time vocational schools and 16% in
studies only . Pupils can first choose between the Gymnasium (high school), the
Realschule or Hauptschule around 12 years-old, after four years of elementary
education (Grundschule) and two years of orientation (Orientierungsstufe) . Af-
ter the Gymnasium, they can go either to the University or to Fachhochschulen
(third level technical schools). After the Realschule, they can reach Fachschulen
(improvement technical schools). Finally, after the Hauptschule, students go to
vocational training (dual system). There are a lot of jobs (346 in 2008 ) that
are recognized by the dual system. Students can choose full-time vocational
studies (Berufsfachschulen) or spend some time in a school where they learn
the theory ,one or two days a week, and then they learn in the firm, as appren-
tices(Berufsschule).

What makes this system works is the implication of social partners of each
sector that are included in the bargaining process of the training (number of
apprentices, school curriculum. . . ). Social partners have responsabilities at four
levels: national, regional, sectoral and company level. This ensures a better
adequacy between the firm expectations and the education students receive and
increases the coordination at the sector-level. Firms must also pay for most part
of the training of their apprentice. The school-based element of dual vocational
training is financed by Land and local authority public funds.
A working apprenticeship system can thrive only in the presence of powerful
employer associations, social partnership and national skill standards. Every
year, around half of the age group spend some time in apprenticeship, around
1,6 million apprentices. Over the 38,7 millions of employed in 2008, 59% had a
vocational diploma , in majority obtained in the dual system (Schmidt, 2010).

5Schaubilder zur Berufsbildung, BIBB, 2006;
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Figure 2: The German education system

Source:http://www.howtogermany.com/pages/germanschools.html

2 Advantages and disadvantages of vocational
training

The school-to-work transition is one of the main issue to deal with in the society
to avoid youth unemployment and discouragement. It is the first step towards
the active life and thus an important one, as emphasized in different papers in
the literature (Wolbers, 2007 ; Korpi and al., 2003; Eckstein and Wolpin, 1995).
“Difficulties in the early stages of a labour market career are seen as leading
to an increased risk of subsequent unemployment and insecure employment. In
addition, precarious labour market entry is often believed to have potential reper-
cussions in terms of increased psychological distress, delayed family formation,
increased criminality and a general lack of social integration..” (Korpi and al.,
2003).

Employers often complain about the lack of technical skills of their young
employees, and thus vocational education could be seen as one solution to in-
crease the technical knowledge of the young. Vocational training may reduce
this school-to-work transition because some companies employ their trainee af-
ter the duration for the studies (on average, around 60% of all apprentices are
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employed by the training firm in Germany 6) or because those students are seen
by the employers as less costly to train because they already have the neces-
sary technical skills. “The dual system offers employers a possibility of screening
potential workers during their training and to mould their skills to the firm’s spe-
cific needs” (Wolbers, 2007). In germany, where occupational labour markets
prevail, in which jobs are clearly defined in terms of content and occupational
skill requirements, apprenticeships serve a screening function: employers can
decide whether or not to employ their trainee with a good confidence on the job
applicant’s productivity.

However, vocational training might also increase difficulties to find a first
job if employers think that those students lack general knowledge and flexibility
(difficulties to perform different tasks and adapt to different situations). This
would be mainly the case in countries which lack a vocational system stan-
dardised nationwide and where the vocational degree does not confer reliable
information about the apprentice’s skills.

In France, where the job market is said to be institutional, entry often im-
plies a lack of adequacy between the skills acquired during education and the
tasks of the job.

In the previous litterature, Muller and Shavit (1998) found that vocational
education decreases the risk of unemployment more than general education does
while Winkelmann (1996) found that the risk of unemployment is lower with
apprenticeship in Germany. Van Der Velden and Wolbers estimated, in an
analysis on European countries, that having a substantial dual system decrease
the school-to-work transition. Among people with the same level of education,
those with vocational training are less vulnerable in the early stages of their
occupational career according to Korpi and al (2003)from a study in Great
Britain, the Netherlands and Sweden.

Concerning the labor market outcome of vocational education, empirical ev-
idence on the merits of vocational education is mixed. Some studies found a
positive effect of vocational studies on wage such as El-Hamidi (2006) in Egypt
or Moenjak and Worswick (2003) in Thailand. In other studies, general gradu-
ates get a higher wage, for example in Horowitz and Schenzler’s paper in Suri-
name ( 1999). Lechner (2000) finds no significant differences in labor market
outcomes with a continuous vocational training. Satisfaction of the worker with
its current job is also an important outcome to study.
Workers’ job satisfaction is a major concern because low job satisfaction is asso-
ciated with low performance, limited service quality, and reduced customer sat-
isfaction (see Judge, Bono, Thoresesn & Patton (2001)) and might lead to health
issues (see Faragher, Cass, Cooper (2003) and Fischer, Sousa-Poza (2007)). Ad-
equate competencies will be more likely to lead to higher satisfaction, whereas
when individuals are over-competent they might ask for a more demanding job.
In this sense, vocational education is expected to raise the satisfaction for the
type of work because it is more related to the individual’s competencies.

6Bundesinstitut fr Berufsbildung (BIBB) (2009)
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3 The Data

The data are from the European Community Household Panel (ECHP), which
covers different topics (education, income, health, social life, employment. . . )
on approximatively 130,000 individuals (starting at 16 years) over 8 years (from
1994 to 2001) in 12 member States of the European Union. For this study, I keep
only information on France and Germany and individuals aged from 16 to 35
at the time of the interview, this represents aroud 5,000 individuals for France
and 7,000 for Germany . The questionnaire is standardized across countries,
however in Germany the database comes from 2 sources : the ECHP database
for 1994-1996 and it is derived from a national survey for 1994-2001 (SOEP).

The transition from school to work is obtained by doing the difference between
the date of the end of schooling and the date of the first significant job. Indi-
viduals with negative transitions are excluded because it is mainly individuals
who do correspondence courses or part-time education that allow them to work
full time and study or individuals that started again education after a working
break .

There are different ways of computing the date of the end of schooling and
of the first significant job. To compute the end of schooling, Garrouste and Loi
(2011), using the same data set as mine, took the age at which the individual
declared to achieve her highest educational status. However, a closer look at
the data shows that in the countries of this study (France and Germany), it
is often the case that individuals declare having finished school earlier that it
is really the case (when comparing with the education status in the following
year, the individual is still in education). Moreover, this date is not precise
(only the information on the year is given), which in the case of a transition
computed in months is problematic. To overcome these issues, in this paper the
end of schooling is computed from the maximum year and month at which an
individual said she finished school, general and/or vocational education. Only
individuals which ended school after or in 1994 are kept.

However, my methodology also induces a bias: some individuals could have
stopped education earlier (before 1994 and thus not observable), then work and
start education again. I tried to decrease this bias by excluding individuals that
went through “specific vocational training in a working environment”, which is
mainly on-the-job training and by excluding from the sample individuals with a
negative transition so that individual that worked before and started education
after will not be taken into account.
This choice of variable for end of education might lead to a lower transition
comparing to previous studies (see Quintini and al., 2007) because the end of
schooling is less restrictive. There are different ways to estimate this transition,
and as a result, the duration of the transition varies from one study to another:
Quintini and al. estimated it to be around 24,3 months to find any job more
than 15 hours a week in France based on the ECHP data too whereas EURO-
STAT estimates it to be 5,8 months in France in 2009 (EFT Module ad-hoc
2009).
The date of the first significant job is the time at which the individual started
to work full-time (more than 20 hours per week), not in apprenticeship and for
a job that lasted 6 months at least. I keep only individuals which started to
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work after or in 1994.

The dummy for vocational training is equal to one if the individual had a
vocational training that lasted for more than nine weeks. The level of education
concerns the highest level reached by the individual: the dummy third education
corresponds to ISCED 5-6 and the dummy secondary education corresponds to
higher secondary education, ISCED3.
Other explanatory variables are included such as gender (dummy for male), a
dummy if the individual lives in couple, a dummy indicating the self-perceived
satisfaction with health (=1 if bad health), and dummies concerning the sat-
isfation of respondants with their current job (satisfaction with the wage and
the type of work). Experience reflects the time spent on the job market by the
individual (including apprenticeship, students’ jobs, part-time jobs), it is the
difference between the date of the first job (any job) and the time of the inter-
view. The hourly wage is computed from the monthly net wage and divided by
the number of weeks in a month and the number of hours worked in a week.
The hourly wage is deflated by the Consummer Price Index (source: OECD).
In order to take into account the correlation between youth unemployment and
joint instability, I add two variables specific to France and Germany: the youth
unemployment rate and the percentage of workers employed on temporary con-
tracts (source: Eurostat).

Table 8 and 9 display the summary statistics of the whole sample of indi-
viduals from France and from Germany, aged 16 to 35. Male and female are
equaly represented, there are more individuals that go through third educa-
tion in France than in Germany (41,9% versus 14,5%) and more individuals in
Germany for which the highest school level reached is upper secondary school
(56,8% versus 34,3% for France). As expected, the vocational type of educa-
tion is much more wispread in Germany: 51,2% of respondant versus 25,1% in
France. In both cases, jobs found are mainly full-time, in the private sector
and in the services field. Both countries are also very similar in the satisfac-
tion linked to the wage and the type of work they are doing: respondant are
more happy with the type of job (around 80% of satisfaction) than with the
wage (around 50% of satisfaction). The share of temporary contracts is quite
the same in France and Germany (around 16%) but the unemployment is much
lower in Germany.
Table 10 and 11 show the same statistics for the sample of individuals for which
I was able to compute the transition (avaible date of end of school and of first
significant work). The average age of this sample is unsurprisingly lower (be-
cause we need to observe the individual while this transition is happening). This
sample displays quite similar descriptive statistics than the full one, despite a
higher percentage of third level education students in France and a higher part
of students that did vocational training in Germany.
Table 12 displays the duration of the transition both in France and Germany.
The transition lasts around 9,8 months in France and 4.8 months in Germany.
As expected (because of the method chosen for the date of end of schooling) it is
lower than the OECD estimates. This estimate might also be biased downward
because we do not observe extrem cases: those for which the transition is very
high and for which we do not have the exit date (censoring if extreme values).
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4 Econometric models

This paper aims at explaining the role played by vocational studies in the youths’
labor market entry. To do so, we will analyze first which effect the vocational
education has on the transition from school to work with a Cox model and then
we will analyze the satisfaction of young employees concerning their wage and if
this is coherent with the wage they really get with a Heckman 2-steps method.

4.1 The length of the school-to-work transition: duration
model

The aim of this section is to analyze the determinants of the duration between
the end of school and the first significant job. Duration analysis has been widely
used in medicine (to estimate the effect of a drug for example) and is now gain-
ing importance in the economics field when someone wants to know how long
an individual will remain in a certain state.

The end of school will be the date at which an individual becomes at risk
and the exit time (the failure) from this transition will be the employment into
a significant job. Because we have data only on eight years, some individual
won’t be observed enough long to know the date of their failure (in our case,
find a job). These individuals are called “right-censored”, they contain only
partial information.
To get a first idea on the speed of entry into the labor market in both Germany
and France, I use the Kaplan-Meier method to estimate the survival function.
The computation consists in estimating conditional probabilities at each time
(in our case, each month) that a certain event occurs (here, find a significant job)
and then take the product limit of these probabilities to estimate the survival
rate at each t. Let tj be the survival time, d jthe number of individuals who die
(find a significant job) at tj and nj the number of individuals at risk. Then, the
proportion of individuals that survived to tj is:

S(tj) =
∏
j|tj<t

(1− dj
nj

)

It is the product of one minus the exit rate at each of the survival times.However,
the Kaplan-Meier method does permit comparisons between groups and it can-
not be used to measure the impact of a continuous variable on the probability
of an event. Thus, I complement this Kaplan-Meier estimator with a Cox re-
gression analysis.
The hazard rate is defined as the risk of an individual to die at time t, knowing
that the individual did not die so far, with T the survival time.

h(t) = lim∆t→0[l]P(t ≤ T < t +4t|T ≥ t)4t

11



Cox (see Cox, JRSS, 1972) has developed a Proportional Hazard (PH) duration
model that let the shape of the survival function undefined. As a result, it is a
semi-parametric model. The Cox hazard rate is expressed as follow:

hi(t ,X ) = λ0 (t) exp(βX )

λ0(t) is the “baseline hazard” function, which depends on t but not on X , the
characteristics of the individual. Thus, this baseline hazard is constant accross
individuals and it summarizes the “duration dependence” pattern.

exp(β′X) is an individual-specific term which is nonnegative and is a function
of covariates X .

The PH model states that an absolute difference in X implies a proportionate
difference in the hazard at each t. For t = t̄, for two individuals i,j:

h(t̄,Xi)

h(t̄,Xj)
=
λ0(t̄) exp(βXi)

λ0(t̄) exp(βXj)
= exp(βXi − βXj) = exp(β(Xi −Xj))

If the hazard ratio is greater than 1, the effect of Xi compared to Xj is to
decrease the length of the transition.

For a dummy variable, we can notice that h(t̄,1)
h(t̄,0) = exp(β∗1−β∗0) = exp(β).

The coeffiicient on the kth covariate Xk, can be written as follow:

βk =
∂log(h(t,X))

∂Xk

Cox model allows for covariates that vary with time. The hazard rate becomes:

hi(t ,X (t)) = λ0 (t) exp(β′X (t))

Time-varying covatiates can be internal covariates (cohabitation status, health)
or external ones (youth unemployment, share of temporary contracts).

The method for resolving this model is the Partial Likelihood method (PL).
It takes into account the ordering of events but not the duration between each
event.

PL =
∏n
i=1Li

Lk = k(person i has event at time t=ti conditional on being in the risk set at
t=ti)
The PL can we written as:

PL =
∏n
i=1Li =

∏n
i=1

 exp(Xi(ti)β){∑
jεRdi

(ti)
exp(Xi(ti)β)

}di
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where di are the number of “deaths” at time ti, Rdi(ti) is the set of all
subsets of di individuals chosen from the risk set R(ti) without replacement
(the risk set is made up of all individuals that face a risk to die but who did not
die yet). The resolution of the model is achieved through the maximization of
this partial likelihood in order to find β.

4.2 The wage equation: dealing with the selection bias

Once the first job has been found, it is important to know whether this job suits
the individual. What is the point to have a very short transition if the job is not
considered as interesting by the employee and is not well paid? To determine
the wage equation, we need to deal with the selection bias: we have information
only for individuals that do have a job. Thus, our information is said to be
censored. Heckman (1973) was the first to suggest a method to deal with this
bias. The wage equation in panel data could be written as follow, with witthe
log hourly wage and Xit the set of individual characterisitcs:

wit = βXit + η + ζi + εit

where i,(i=1,......,N) denotes the individual, t(t=1,.......,T) denotes the time,
η is a constant, ζiis an individual random effect and εit is the error term.

This equation is observed only if the individual is employed. Selection into
employment follows the rule:

Si = 1 iff S∗i > 0

Si = 0 iff S∗i ≤ 0

with S∗it = γZit + λ + ϑi + µit the selection equation, whereZit is a set of
individual characheristics,λ is a constant, ϑiis an individual random effect and
µit is the error term.

There are 3 assumptions:

(ε, µ) ∼ N(0, 0, σ2
ε , σ

2
µ, ρεµ) (1)

(ε, µ) independent of Xi andZi (2)

V arµ = σ2
µ = 1 (3)

The probability of being in employment is

Pr(S∗it > 0) = Pr(µit > −γZit − λ− ϑi) = Φ(Zitγ)

where Φ( ) is the standard normal cumulative distribution function, with a
variance 1.

Then the regression of witon Xit in the subsample of wage-earning individ-
uals is:
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E(wit|Xit, Sit = 1) = Xitβ + E(εit|S∗it > 0) = Xitβ + σερεµM(Zitγ) (4)

with M(Zitγ) the inverse Mills ratio M(Zitγ) = ∅(Zitγ)
Φ(Zitγ) , ∅( )being the stan-

dard normal density function.
As we can see, if ρεµis not equal to zero, the OLS estimates are biased.
To correct for this bias, Heckman proposed a two-steps method:

1) Step 1: We regress the probit model Pr(S∗it > 0) .

S∗it = γ1Zit + λ+ ϑi + εit

We get the probit estimate γ̂1

2) Step 2: We regress the augmented OLS model :

wit = βXit + σερεµM(γ̂1Zi) + η + ζi + εit

We get the estimates β̂, ̂σερεµ Then, εit is not correlated with the regressor,
the unobserved effect and the selection indicator.

5 Results

5.1 Vocational studies : an opposite effect on the school-
to-work transition in France and Germany

The Kaplan-Meier curve plots the cumulative survival function against the time
spent since the entry time. As we can see on figure 3, in Gemany the survival
cumulative function is lower than in France before 1,5 years, which means the
probability of finding a job is higher, whereas after 1,5 years we observe the con-
trary. It seems that in our sample, individuals’ transitions durations are more
polarized in Germany (a lot of individuals have a short transition whereas some
of them have a very long one) than in France. Here is why we should be carefull
about the average duration of the transition in France and Germany given in
Table 12 : there might be a lot of extreme transition values that are not taken
into account because there are right censored (the Kaplan-Meier curves tells us
that after 6 years, there are still around 10% of individuals that did not find a
job).

The hypothesis of the equality of the two curves is rejected at the 10% level
by the logrank test. Figure 4 gives us the Kaplan-Meier estimates for those who
did vocational studies against those who did not both in France and Germany.
These curves tell us that those who did vocational studies in Germany have a
lower transition that those who did not whereas it is the contrary in France.
For both of these curves, hypothesis of the equality of the two curves is rejected
at the 1% level by the logrank test.
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Figure 3: Kaplan-Meier estimates for the school-to-work transition

Figure 4: Kaplan-Meier estimates for the school-to-work transition, by groups of vocational
education

(a) France (b) Germany

In Table 1 and 2, we can see the results of the Cox regression for France
and Germany. The effect of vocational education is not the same in France and
Germany: while in Germany decreases the transition (vocational education in-
creases the hazard ratio by 52%), it increases it in France (vocational education
decreases the hazard ratio by 52%). Both effects are significants at the 1% level.
In France, an individual that did third education will have a hazard ratio 33%
higher than someone that did not went through third education, in other words,
third education increases by 33% the probability to find a job just after time t,
knowing that the individual did not find a job before. The effect of third edu-
cation is even higher in Germany. Thus, third education decreases the duration
of the transition.
Being a female does not seem to increase the transition per se (it even decreases
it in France), while being a female and having children increases strongly the
transition (the hazard ratio is 55% smaller in Germany and 40% in France).
Living in couple also decrease the hazard ratio both in France and Germany
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(while not significant at the 10% level in France). The rise in youth unemploy-
ment decreases the hazard ratio in France but strangely increases it in Germany,
while 1% increase in the share of temporary contracts decreases the probability
to find a job just after time t by around 25% both in France and Germany.
The effect of vocational education is thus very interesting when doing this com-
parison between France and Germany, because it will affect the chance to find
a job after school negatively in France and positively in Germany. Thus en-
couraging the youth to go through vocational education in France in this period
would not have inevitably reduced the youth unemployment.

Table 1: Cox regression results for France

Variable Hazard ratio Std. Err.
third education 1.336∗∗∗ 0.113

vocational train 0.761∗∗∗ 0.078

female 1.208∗∗∗ 0.105
female*child 0.609∗∗∗ 0.101
cohabitation 0.888 0.085
health 1.060 0.327
youth unemployment 0.933∗∗∗ 0.019
share temporary contracts 0.873 0.181

N 1070
Log-likelihood -3357.0013
χ2
(8) 59.27

Table 2: Cox regression results for Germany

Variable Hazard ratio Std. Err.
third education 1.633∗∗∗ 0.212

vocational train 1.523∗∗∗ 0.156

female 1.124 0.099
female*child 0.548∗∗∗ 0.093
cohabitation 0.544∗∗∗ 0.080
health 0.478∗∗∗ 0.002
youth unemployment 1.130∗ 0.073
share temporary contracts 0.032∗∗∗ 0.037

N 1166
Log-likelihood -3530.04
χ2
(8) 109.737

The Cox model is based on the assumption of proportional hazard, thus it is
important to verify that this assumption holds. As we can see on Figure 5, the
Schoenfeld residuals for vocational education show no pattern with time, the
null hypothesis is not rejected, i.e. the proportional hazard assumption holds
both in France and Germany.
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Figure 5: PH assumption test-Schoenfeld residuals for vocational education in Germany

Different causes could explain why vocational education helps to find a job in
Germany while in France it does not. As explained in section 2, the job market
is more institutional in France, where market entry is less in adequacy with the
skills developped during education and is more based on the educational level
and type, and the signal it delivers. Vocational education is often not perceived
as a good thing by the employer, thinking that students chose it because they
were not able to follow general education courses. We will go back to this point
in Scetion 6.
We can see on Table 3 that both in France and Germany, the proportion of
students that applied directly to an employer or were approached by an employer
is higher for students that went through vocational education. In Germany, the
proportion of students who used employment or vocational guidance agency
is much more higher for vocational education students: career education or
vocational orientation is an integral part of the school curriculum and in some
Landers, preparation for working life (Arbeitslehre) is a subject in its own right.
There is a national network (Arbeitskreise SchuleWirtschaft) that supports work
experience programs for both teachers and students. Moreover, there exists a
system for the anticipation of skill needed through the creation in 1999 of the
Alliance for Jobs, Training and Competitiveness, with an emphasis on recording
changes in the market to enable a more rapid reaction to occupational skills
trends.However, until now, the vocational guidance is done at the Lander level
and some analysts deplore a lack of national standardization concerning this
issue.
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Table 3: By what means where you first informed about your present work ?

France (N obs. = 6413) Allemagne (N obs. = 10,028)

Means of information No vocational
education

Vocational edu-
cation

No vocational
education

Vocational edu-
cation

applying to employer or approached by an
employer

28,0% 30,8% 17,1% 21,6%

answering adverts 8,0% 7,3% 19,3% 13,9%
employment or vocational guidance agency 12,3% 13,0% 5,9% 17,5%
through family, friends or other contacts 26,2% 23,2% 23,6% 24,0%
started own business 1,5% 2,0% 1,1% 0,4%
other 24% 23,7% 33,0% 22,6%

5.2 A strong negative effect of vocational studies on earn-
ings in France

After looking at the transition, we check if this advantage of doing vocational
education in Germany in terms of the duration of the transition is not offset by
a lower satisfaction and/or a lower wage. On Table 4, which depicts the probit
estimation on the satisfaction with earnings in France and Germany, we can see
that doing vocational education is significantly negatively impacting the prob-
ability of satisfaction with earnings in France whereas in Germany there is no
significant effect (however I have less observations in Germany). The comple-
tion of third education will increase the probability of an individual to declare
herself satisfied with her earnings by 30% in France and 36% in Germany. Expe-
rience has an unexpected negative impact on this probability as well as private
jobs (though not significant in Germany). Lastly, we can observe that the sat-
isfaction of an individual concerning the type of work and the working hours
are strongly correlated with the probability of being satisfied with the earnings.
An individual who feels that she is working on non-convenient hours or is do-
ing a demanding job would be more likely to think that she should be more paid.
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Table 4: Probit estimates of satisfaction with earnings, marginal effects)

(a) France

Variable Coefficient (Std.
Err.)

experience -0.015∗ (0.009)
third education 0.298∗∗∗ (0.079)
vocational education -0.197∗∗ (0.085)
female -0.020 (0.076)
private -0.245∗∗∗ (0.080)
dummy sat workinghours 0.492∗∗∗ (0.058)
dummy sat typework 0.743∗∗∗ (0.083)
Intercept -0.460∗∗∗ (0.135)

N 3714
Log-likelihood -2186.36
χ2
(7) 203.419

(b) Germany

Variable Coefficient (Std.
Err.)

experience -0.024∗ (0.013)
third education 0.361∗∗ (0.154)
vocational education 0.135 (0.152)
female -0.179 (0.126)
private -0.069 (0.129)
dummy sat workinghours 0.460∗∗∗ (0.116)
dummy sat typework 0.416∗∗∗ (0.136)
Intercept -0.259 (0.248)

N 1236
Log-likelihood -772.089
χ2
(7) 40.704

Does this satisfaction pattern is comparable to the real wages individuals
receive? To study the impact of individuals’ characteristics on wages, we need
first to deal with the selection bias as explained in Section 4. In order to com-
pute the selection equation, I add the number of months of unemployment the
year before and a dummy if the individual never worked so far. This will reduce
the bias induced by comparing at each time t individuals that are seeking a job
for the first time, individuals that are looking for a job but already had a job
before and individuals that are working but were already working at time t-1. In
this model, it is not only the first significant job that is taken into account such
as in the Cox model but any job except internships(no matter the duration of
the job and the number of hours worked) and what is studied is not the hazard
of finding a job after school but the probability of being working at every time t.

The selection equation (probit) is displayed on Table 5. The impact of vo-
cational studies in Germany is not significant at the 10% level, further studies
would be needed to determine if the advantage gained from vocational education
concerning the school-to-work transition disappears or even becomes a disad-
vantage for being employed in any job at time t in Germany. This would be in
line with the findings of Korpi and al. (2003) in the Netherlands, Great-Britrain
and Sweden. They explained that vocational studies had a positive impact on
the school-to-work transition whereas there was no difference in the impact of
general and vocational education on unemployment risk once established on the
labour market. Moreover, among those who did become unemployed there were

19



indications that general education might be more beneficial.
In France, doing vocational studies will significantly reduce the probability of
being employed by 27%. Being a female and having a child will have a strong
negative effect on employment both in France and Germany, however in Ger-
many being a female has a positive effect if no children. The income of the
household seems not to affect the probability of being employed neither in France
nor in Germany. One additional month of unemployment the previous year will
decrease the probability to be employed by 22% in Germany and by 12% in
France. The national youth unemployment has a small (less than 5%) negative
effect on the probability of being employed (while not significant at the 10%
level in Germany).

Table 5: Selection equation into work (Probit)

(a) Germany

Variable Coefficient (Std.
Err.)

age 0.020∗∗ (0.009)
third education 0.439∗∗∗ (0.093)
vocational education -0.057 (0.069)
female 0.250∗∗∗ (0.072)
female child -0.726∗∗∗ (0.107)
cohabitation 0.111∗ (0.068)
hh income -3.78e-07 (1.02e-06)
never worked -8.129 (576.179)
months of unemployment -0.225∗∗∗ (0.009)
youth unemployment -0.041 (0.041)
Intercept 1.792∗∗∗ (0.463)

N 7935
Log-likelihood -1375.92
χ2
(10) 765.863

(b) France

Variable Coefficient (Std.
Err.)

age 0.019∗ (0.011)
third education 0.423∗∗∗ (0.084)
vocational education -0.269∗∗∗ (0.084)
female -0.272∗∗∗ (0.086)
female child -0.181∗ (0.106)
cohabitation 0.024 (0.081)
hh income -2.60e-08 (4.12e-07)
never worked -9.309 (288.630)
months of unemployment -0.126∗∗∗ (0.009)
youth unemployment -0.024∗ (0.014)
Intercept 1.944∗∗∗ (0.428)

N 5366
Log-likelihood -1288.133
χ2
(10) 311.57

After doing the selection equation, I went through the second step of the
Heckman method and computed the augmented OLS model (Table 6). Voca-
tional education does not seem to have any impact on wage while in France,
this kind of education reduces by 10% the hourly wage. Third education, as
expected, increases the wage both in France and Germany (respectively by 21%
and 15%). Private jobs are more likely to be less paid (while not significant in
Germany) than public ones, however experience has a positive impact on wage
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(around 4%). Being a female is not a significant disadvantage in France in terms
of wage whereas in Germany, it decreases the wage by nearly 10%.

Table 6: Wage equation: Heckman two-steps

(a) Germany

Variable Coefficient (Std.
Err.)

third education 0.150∗∗∗ (0.020)
vocational education -0.002 (0.018)
private -0.021 (0.014)
female -0.096∗∗∗ (0.017)
experience 0.037∗∗∗ (0.001)
months of unemployment -0.003 (0.007)
mills -0.170∗∗ (0.085)
Intercept 2.216∗∗∗ (0.025)

N 5551
Overall R-square 0.16
χ2
(7) 981.28

(b) France

Variable Coefficient (Std.
Err.)

third education 0.219∗∗∗ (0.031)
vocational education -0.099∗∗∗ (0.029)
private -0.119∗∗∗ (0.025)
female -0.029 (0.027)
experience 0.041∗∗∗ (0.003)
months of unemployment -0.006 (0.008)
mills -0.471∗∗ (0.185)
Intercept 3.572∗∗∗ (0.039)

N 2955
Overall R-square 0.176
χ2
(7) 459.263

The mills ratio in Table 6 is significantly different from zero in both countries
so we can expect that the simple OLS would be biased. To verify it, we do the
same regression (Table 7 without the mills ratio (OLS without correcting for
selection bias). What can be seen from this regression is that the effects of
third and vocational education are overestimated when we do no correct for
the selection bias. Being a female negatively affect the wage in France and the
effect is significant, the explanation can be find in the fact that female face a
lower employment probability and thus more female are censored. The same
pattern can be applied to the months of unemployment the previous year, which
become significant without the correction for the bias: unemployment months
play a role in the selection equation but not anymore in the wage equation.
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Table 7: Wage equation: OLS

(a) Germany

Variable Coefficient (Std.
Err.)

third education 0.158∗∗∗ (0.019)
vocational education -0.003 (0.018)
private -0.021 (0.014)
female -0.096∗∗∗ (0.017)
experience 0.038∗∗∗ (0.001)
months of unemployment -0.016∗∗∗ (0.003)
Intercept 2.205∗∗∗ (0.024)

N 5551
Overall R-square 0.16
χ2
(7) 981.28

(b) France

Variable Coefficient (Std.
Err.)

third education 0.259∗∗∗ (0.026)
vocational education -0.123∗∗∗ (0.028)
private -0.117∗∗∗ (0.025)
female -0.056∗∗ (0.025)
experience 0.042∗∗∗ (0.003)
months of unemployment -0.026∗∗∗ (0.003)
Intercept 3.535∗∗∗ (0.036)

N 2955
Overall R-square 0.15
χ2
(6) 451.876

As we saw in this section, vocational education is not necessarily a good thing
in France concerning the integration of the youngs on the labour market: it
extends the duration of the school-to-work transition, reduces the satisfaction
of individuals with earning and the real hourly wage.

6 Some possible explanations of the relatively
bad performance of vocational education in
France

There are many possible explanations to explain why vocational education is
providing a disadvantage on the labor market in France comparing to Germany.
I will develop two of them.

6.1 A lack of cooperation with social partners

Vocational studies, as it is defined, aim at preparing student for a job. In
this sense, it is really important for the education to match the markets needs.
Hence, the participation of firms in vocational education is crucial. In Germany,
firms are totally in charge of their apprentice, they can choose whether or not
to train but once they enroll a trainee they must pay the cost. Social partners
are involved in the decision process of programs and definition of the field of
studies according to the market needs. The main issue in vocational training is
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to provide technical skills but they must adapt to the growing skills requirement
of the economy. Germany is facing this problem: companies started complaining
about the lack of skills of their apprentices and they employed less apprentices
so that in 2004 the government launched a ”National Pact for Training and
Young Skilled Staff”. To ensure a good-working vocational education system,
a constant attention must be paid on social partners’ concerns. In France,
more measures should be in favor of a larger participation of social partners
in vocational education such as what has been done for the plastics processing
sector (see Cadet 1996) with the ”Convention collective nationale Plasturgie”
(June 1994).

6.2 A negative image of vocational education

As it was said in Section 1, vocational education is often associated with a
failure of the student and is thus not so well perceived by employers and by
the society in general. The Eurobarometer 369 of the European Commission
in 2011 studied the ”Attitudes toward vocational education and training” on
26,840 European citizens aged 15 and above. The results are quite interesting to
understand some differences of perception of vocational training between France
and Germany. When they were asked if they think that vocational education
had a good image in their country, 84% of German respondants said yes against
60% in France. Moreover, 45% of French respondants affirm that vocational
education leads to jobs that are not well regarded in society (26% in Germany).
In France, respondants think at 66% that jobs following this kind of education
will not be well paid (40% in Germany) and 73% see the quality of learning
as high versus 84% in Germany. However, 72% of French respondants argue
that vocational education lead to jobs that are highly demanded on the labor
market (Germany 67%). What we can say from these facts is that vocational
education suffers from a relatively bad reputation in France (which must have
some justified reasons to be so) whereas respondants still think that it allows
for a good match with the labor demand.

7 Conclusion

This paper emphasized the disadvantages in terms of duration of the school-to-
work transition, wages and earning satisfaction linked to vocational education
in France while in Germany, vocational education allows for a faster integration
on the labour market after schooling. Concerning the hourly wage, whereas
in Germany there is no significant effect associated with the completion of vo-
cational education, there is a strong negative effect in France (it reduces the
hourly wage by 10%).

In this context, increasing the number of students in vocational training in
France might not have the positive impact expected on youth unemployment.
This observation does not mean that Germany is the absolute model to follow
and that France should copy Germany in all points. Instead, it says that it
might not be a good thing to increase the prevalence of vocational education
because it seems to work in Germany without understanding what makes it
work there. Germany is not a perfect model, even in the structure of the dual
education system (how to deal with the decreasing number of good students
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that choose the vocational system, how to deal with the decreasing number of
firms that chose to train because of the crisis...). However, one really important
feature of the German dual system is the cooperation of firms, social partners
and schools, so that they decide together what is the best way to overcome the
difficulties and ensure the best outcome for the youths.

Concerning the impact of vocational studies on the labor market, more studies
would be needed to understand such effects on the long term, both in terms
of job security (risk of being unemployed) and wages. This work does not deal
with this issue, and it might be possible that vocational education has a negative
impact on carreer opportunities.
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8 Appendix

Table 8: Summary statistics with all individuals aged 16 to 34 in France

Variable Mean (Std. Dev.) Min. Max. N
male 0.497 (0.5) 0 1 7245
age 25.289 (5.453) 17 34 7246
health 0.027 (0.127) 0 1 7199
cohabitation 0.474 (0.47) 0 1 6894
experience 6.952 (5.558) 0 22.5 4264
third educ 0.419 (0.493) 0 1 6386
secondeduc 0.343 (0.475) 0 1 6386
vocational train 0.251 (0.434) 0 1 3787
sec ed voca 0.106 (0.308) 0 1 3146
third ed voc 0.1 (0.301) 0 1 3146
year end sc 1999.304 (2.392) 1994.167 2001.917 2714
year start work 1997.771 (2.209) 1994 2001.833 1385
agricultur 0.031 (0.173) 0 1 4525
industries 0.313 (0.464) 0 1 4525
service 0.723 (0.448) 0 1 4525
full time 0.856 (0.316) 0 1 4576
private 0.768 (0.411) 0 1 4484
supervisory 0.075 (0.225) 0 1 4261
hourly wage 44.108 (21.96) 0.74 323.138 4151
satisfaction earning 3.582 (1.086) 1 6 4554
satisfaction typework 4.568 (0.927) 1 6 4555
dum sat earning 0.568 (0.408) 0 1 4554
dum sat typework 0.853 (0.281) 0 1 4555
chomage jeunes 21.295 (1.578) 16.3 22.9 7246
share temporary contracts 16.262 (0.511) 15.2 17.3 7246

Table 9: Summary statistics with all individuals aged 16 to 35 in Germany

Variable Mean (Std. Dev.) Min. Max. N
male 0.494 (0.5) 0 1 9767
age 26.26 (5.537) 16.75 34 9767
health 0.05 (0.165) 0 1 9743
cohabitation 0.525 (0.473) 0 1 9759
experience 8.974 (5.128) 0 23.5 7590
third educ 0.145 (0.353) 0 1 9433
secondeduc 0.568 (0.495) 0 1 9433
vocational train 0.521 (0.5) 0 1 4886
sec ed voca 0.301 (0.459) 0 1 4627
third ed voc 0.064 (0.245) 0 1 4627
year end sc 1997.438 (2.153) 1994.083 2001.667 2241
year start work 1997.006 (2.047) 1994 2001.667 1332
agricultur 0.015 (0.121) 0 1 4201
industries 0.371 (0.483) 0 1 4201
service 0.645 (0.479) 0 1 4201
full time 0.791 (0.373) 0 1 8056
private 0.763 (0.405) 0 1 7079
supervisory 0.071 (0.234) 0 1 1832
hourly wage 11.601 (5.649) 0.283 104.554 6811
satisfaction earning 3.555 (1.127) 1 6 2162
satisfaction typework 4.458 (1.002) 1 6 2162
dum sat earning 0.529 (0.421) 0 1 2162
dum sat typework 0.811 (0.324) 0 1 2162
chomage jeunes 9.26 (0.349) 8.4 10.6 9767
share temporary contracts 17.282 (1.273) 15.8 20.3 9767
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Table 10: Summary statistics for the Cox model in France

Variable Mean (Std. Dev.) Min. Max. N
male 0.508 (0.5) 0 1 719
age 22.368 (2.566) 17 32.25 719
health 0.017 (0.073) 0 0.889 717
cohabitation 0.235 (0.337) 0 1 710
experience 1.072 (1.175) 0 8.875 638
third educ 0.619 (0.486) 0 1 649
secondeduc 0.194 (0.396) 0 1 649
vocational train 0.199 (0.4) 0 1 718
sec ed voca 0.063 (0.244) 0 1 648
third ed voc 0.094 (0.292) 0 1 648
year end sc 1997.629 (2.109) 1994.167 2001.75 719
year start work 1998.479 (2.05) 1994.167 2001.833 719
agricultur 0.018 (0.135) 0 1 705
industries 0.285 (0.452) 0 1 705
service 0.772 (0.42) 0 1 705
full time 0.888 (0.266) 0 1 685
private 0.765 (0.407) 0 1 714
supervisory 0.053 (0.186) 0 1 710
hourly wage 38.828 (19.361) 0.74 214.247 686
satisfaction earning 3.743 (1.085) 1 6 710
satisfaction typework 4.603 (0.950) 1 6 710
dum sat earning 0.63 (0.401) 0 1 710
dum sat typework 0.855 (0.293) 0 1 710
chomage jeunes 21.22 (0.868) 16.3 22.9 719
share temporary contracts 16.506 (0.26) 15.4 17.3 719

Table 11: Summary statistics for the Cox model in Germany

Variable Mean (Std. Dev.) Min. Max. N
male 0.562 (0.497) 0 1 714
age 20.771 (3.779) 17 33 714
health 0.034 (0.114) 0 1 713
cohabitation 0.129 (0.289) 0 1 714
experience 2.85 (3.194) 0 14.222 377
third educ 0.136 (0.343) 0 1 684
secondeduc 0.425 (0.495) 0 1 684
vocational train 0.721 (0.449) 0 1 712
sec ed voca 0.342 (0.475) 0 1 682
third ed voc 0.035 (0.184) 0 1 682
year end sc 1997.507 (1.965) 1994.083 2001.583 714
year start work 1997.885 (1.919) 1994.083 2001.667 714
agricultur 0.015 (0.123) 0 1 454
industries 0.355 (0.479) 0 1 454
service 0.641 (0.48) 0 1 454
full time 0.878 (0.243) 0 1 708
private 0.803 (0.371) 0 1 681
supervisory 0.044 (0.193) 0 1 38
hourly wage 7.07 (4.734) 0.497 38.615 703
satisfaction earning 3.695 (1.31) 1 6 70
satisfaction typework 4.581 (0.924) 2 6 70
dum sat earning 0.574 (0.447) 0 1 70
dum sat typework 0.89 (0.286) 0 1 70
chomage jeunes 9.221 (0.373) 8.4 10.6 714
share temporary contracts 18.411 (1.079) 15.967 20.3 714
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Table 12: Length of the school-to-work transition

average length of the transition (in months) min max sd N. obs

France 9,80 0 73 11,84 736
Germany 4,80 0 69 8,07 614
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