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Non-technical summary 
 
Empirical work on continuing training in Germany provides surprisingly divergent evidence 

on the incidence of training. This makes comparison of econometric analyses of the impact of 

training on labour market outcomes difficult. Econometric results on the impact of training on 

labour market outcomes often differ tremendously and these differences may not be 

exclusively due to different econometric methods used. For example, the wage effect has been 

estimated to be significantly positive (e.g., Pannenberg, 1997; Pannenberg, 1998; Pfeiffer and 

Reize, 2001; Schömann and Becker, 2002; Kuckulenz and Zwick, 2003 or Büchel and 

Pannenberg, 2004) or insignificant (e.g., Jürges and Schneider, 2005) and coefficients vary 

widely (for a comparison of training returns in international studies, see Leuven, 2005). 

Several data sets are used here to study training incidence, determinants of training and the 

correlation between continuing vocational training and wages. Results are compared in order 

to analyse the extent to which differences in the estimated wage effects of continuing 

vocational training are due to the data set used and how the training variable is defined.  

This exercise provides important help for two problems. It helps to find the data set that fits 

best in answering certain research questions on continuing training and it provides hints on 

the degree of caution we need to employ when interpreting empirical results from different 

sources. 

In more detail, the data set used and the way in which the training variable is set up in various 

large data sets are explored and the relevant differences are explained in this paper. The focus 

is on determining the magnitude of the impact of these differences on estimated results of, 

first, the determinants of training on the one hand and, on the correlation between training and 

wages on the other. I use the three individual data sets that are most often used by economists 

to study labour market impacts of continuing vocational training in Germany. This allows me 

to compare how training variables are set up and study how this difference in framing the 

training question influences the incidence of training reported in a data set. Additionally, I 

single out the impact of differences in set up and definition of training on the econometric 

results when estimating determinants of training and the impact of training on earnings. It is 

shown that what is captured by continuing training in the data sets varies remarkably and 

makes comparisons of studies using different data sets difficult. 
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Abstract

Empirical work on continuing training in Germany provides surprisingly divergent evidence on the
incidence of training. This makes comparison of econometric analyses of the impact of training on
labour market outcomes difficult. Three large German data sets are used here to bring to light
the data issue concerning continuing training. Differences in the definition and consequences for
economic research are discussed. In detail, training incidence, determinants of training and the
correlation between continuing vocational training and wages are examined. Results are compared
in order to analyse in how far differences in estimated wage effects of continuing vocational training
are due to the data set used and to how the training variable is set up.

JEL classification: C31, J24, J31
Key words: continuing vocational training, determinants of training, correlation of training
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1 Introduction

Labour economists have focused on continuing vocational training for many years and recent work
provides new theoretical and empirical insights. Becker and Mincer laid the groundwork for human
capital theory, which is the standard model for analysing continuing training (Becker, 1962 and
Mincer, 1974). In this framework, continuing training is considered as an investment in human
capital which is undertaken by firms in order to raise worker productivity. This increase in pro-
ductivity represents a rent that can either result in higher profit or in higher wage. Empirical work
on training with German data has mainly focussed on the determinants of training and on the
impact of training on labour market outcomes. The participation in training (including formal and
informal kinds of training1) reported varies, depending on the source: e.g., according to the Second
Continuing Vocational Training Survey (CVTS 2) 31 percent of employees took part in continuing
training in 1999. Kuwan et al. (2003) report that 48 percent of all employees participated in
training. The findings of Garloff and Kuckulenz (2006) indicate that participation in training in
1998 was 22 percent. These examples underline the differences in the definition of training.

Econometric results are often surprisingly divergent. For example, the wage effect has been
estimated to be significantly positive (e.g., Pannenberg, 1997; Pannenberg, 1998; Pfeiffer and Reize,
2001; Schömann and Becker, 2002; Kuckulenz and Zwick, 2003 or Büchel and Pannenberg, 2004)
or insignificant (e.g., Jürges and Schneider, 2005) and coefficients vary widely (see Table 22 in the
appendix for a summary of the empirical literature where wage effects of training are estimated
with German data and for a comparison of training returns in international studies, see Leuven,
2005).

One possible reason for this divergence in results is the econometric method used. This has been
suggested by Kuckulenz and Maier (2006). The authors find a small positive impact of training
on wages with OLS estimation and a large positive impact when using instrumental variables (IV)
estimation. Local instrumental variables (LIV) estimation, in contrast, reveals no impact of training
on wages. The data set used might also be important given that there is no standard definition
of training and survey questions on continuing training differ tremendously. As shown by Bartel
(2000) for the U.S., the type of data set has an important influence on the results. She compares
studies that use large samples of firm-level or establishment-level data collected through mail or
phone surveys with studies that use data from one or two companies and with company-sponsored
case studies.

In this paper, three German data sets that include information on training are compared in
order to bring to light the data issue concerning continuing training. The data set used and the
way in which the training variable is set up in various large data sets are explored. I investigate
how differences in framing the training question influence the incidence of training reported in a
data set. Additionally, I single out the impact of differences in set up and definition of training on
the econometric results. It is shown that what is captured by continuing training in the data sets
varies remarkably and makes comparisons of studies using different data sets difficult. This paper
is set up as follows.

1Formal training is training that has a structured, formal, and defined curriculum; it may be conducted by
supervisors, company training centres, businesses, schools, associations, or others. Formal training includes classroom
work, seminars, lectures, workshops, and audio-visual presentations.

Informal training is training that is unstructured, unplanned, and easily adapted to situations or individuals.
Examples include having a co-worker showing how to use a piece of equipment or having a supervisor teaching a skill
related to the job.
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First, the three main individual data sets which are used to study continuing training in Ger-
many are introduced. Second, the incidence of training is compared and reasons for differences in
the data sets are discussed. Third, the determinants of various training measures are estimated.
Fourth, the correlation of the training with wages is calculated. Finally, results are compared to
discuss the influence of the definition of the training measure in empirical research.

2 Data

German data sets that include information on continuing training can be divided into official
statistics provided by governmental institutions, survey data provided by (economic) institutes,
and other statistics of responsible departments. The survey data that includes information on
training provided by institutes can be further split in establishment and individual data. Table 17
in the appendix lists available data sets with a training variable. In this paper, three large survey
data sets conducted with individuals are used: the German Socio-Economic Panel (GSOEP), the
Micro-Census (MZ) and the Qualification and Career Survey (BiBB/IAB). These are the main
sources used by economists to analyse the impact of training participation on earnings.2 Here,
data for 1998/1999 are used to make results comparable since the latest wave of the Qualification
and Career Survey (BiBB/IAB) is from this year. The data sets are described in the following
sections and Table 18 in the appendix compares means and standard deviations of all variables
used for the three data sets.3

To ensure that the samples in all three data sets are comparable I consider samples with em-
ployees only – individuals that are out of work and the self-employed are excluded. Civil servants,
pensioners, and those who did not reveal their professional status are also excluded. I include only
individuals aged between 25 and 65 to ensure that individuals are of working age and have finished
their primary education. The sample size is highest in the Micro-Census with more than 100,000
observations, second highest in the BiBB/IAB data with around 18,000 observations, and lowest in
the GSOEP with about 6,200 observations (see Table 18).4 Table 18 shows that, in terms of covari-
ates, the samples in the GSOEP, the MZ and the BiBB/IAB data are comparable.5 The outcome
variable is problematic since net income is only included in the MZ data, and gross income only
in the BiBB/IAB data, while both measures of income are included in the GSOEP. Average gross
income is higher in the GSOEP than in the BiBB/IAB data even after controlling for income from
other jobs. The training variable, which is the key variable here, will be comprehensively discussed
below.

2Other German data sources available, which are frequently used that include information on training are the
IAB-company panel and the Continuing Vocational Training Survey. Both surveys are conducted among firms, not
individuals. Hence, individual wage effects cannot be estimated with these data sets.

3Numbers of observations decrease significantly in the regressions owing to gaps in the data. The wage variable,
in particular, is unavailable for many individuals in the survey.

4Due to missing variables (especially income), the number of observations is lower in the estimations in the next
section.

5Worth to mention is the difference in the share of women in the data set. I suspect that less women are included
in the BiBB/IAB sample because the survey is only geared towards employees, while the other surveys include all
individuals living in Germany. When defining the samples, I may define some women as being employed who would
not be included in the BiBB/IAB survey.
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2.1 German Socio-Economic Panel (GSOEP)

The German Socio-Economic Panel Study (GSOEP) is a wide-ranging representative longitudinal
study of private households in Germany that provides information on all household members.6 In
2004, nearly 12,000 households and about 22,000 people were sampled. The same private house-
holds, persons, and families have been surveyed annually since 1984, and the survey has since been
expanded to include various new samples. One special feature of the GSOEP data is that it is
longitudinal in nature and can be used as a panel. Some of the many topics include household
composition, occupational biographies, employment, earnings, health, and satisfaction indicators
as well as subjects covered in topical modules of the survey. One of the modules cover the topic
“education and training”.

As has been pointed out by Pischke (2001), the GSOEP mainly includes formal training in this
supplementary data. In the GSOEP, training is not necessarily directly related to the employer.
To account for this, I take the training information from the so-called calendarium, which includes
monthly information. This allows us to consider only those training spells which occurred “on-
the-job”, i.e. an individual took part in training and was employed in the same month. I use the
survey that was undertaken in 2000 and include information about income, training participation,
and all the covariates used in the regressions for 1999. All GSOEP variables (except for training)
that are used in the estimations are listed in Table 18.

2.2 Micro-Census (MZ)

The Micro-Census provides official representative statistics of the population and the labour market,
involving 1% of all households in Germany every year (continuous household sample survey).7 The
total number of households participating in the Micro-Census every year is about 370,000 (in total
including about 820,000 individuals). I use the wave from the year 1999.

All households have the same probability of selection for the Micro-Census. A one-stage strat-
ified area sample is conducted, i.e. within the territory of the Federal Republic of Germany areas
are selected in which all households and persons are interviewed. Every year, a quarter of all
households included in the sample are exchanged. This means that every household stays in the
sample for four years. Household numbers are not included in the scientific use file and therefore
the Micro-Census cannot be used as a panel.

The purpose of the Micro-Census is to provide statistical information on the economic and
social situation of the population as well as on employment, the labour market, and education.
The annual scientific use files of the Micro-Census include characteristics on persons, family and
household context and – important for this study – information on employment, job search, un-
employment, non-employment, general and vocational level of qualification, as well as data on the
level of the individual net incomes. Net income is given in 24 intervals. I take midpoints of the
categories. The problem of earnings information given in categories is less severe than may first
appear because categories are quite small. In addition, individuals do not usually know their exact
monthly income and the measurement error should therefore not be much higher than in other data
sets. The Micro-Census combines two advantages: huge sample size and a reasonable number of
covariates. Unfortunately, the waves cannot be connected on an individual level and I can only use

6For more detailed information, see http://www.diw.de/english/sop/index.html.
7For more detailed information, see http://www.gesis.org/Dauerbeobachtung/GML/ Daten/MZ/index.htm.

3



cross-section information. The variables from the Micro-Census used in the estimations are listed
in Table 18 (excluding the training variable).

2.3 Qualification and Career Survey (BiBB/IAB)

The German Qualification and Career Survey (BiBB/IAB) is a rich and representative German
data set with information on 0.1 percent of all individuals employed. The surveys are conducted
jointly by the Federal Institute for Vocational Education and Training (BiBB) and the Institute for
Employment Research (IAB), operating as the Federal Employment Services’ research institution.
The surveys have been funded by the Federal Ministry for Education and Research. The survey
gathered detailed information on qualification profiles and occupational developments, as well as
the organisational, technological, and qualification framework at the workplace. The BiBB/IAB-
Survey comes somewhere between the large surveys which provide a huge number of observations
but limited survey content (example: Micro-Census), and selective surveys conducted with a specific
spectrum of questions among a subset of individuals.

Earlier waves contain data gathered in 1979, 1985/1986 and 1991/1992. The most recent wave
from 1998/1999, which sampled about 34,000 employees, is used here. The cross-section data allow
the impact of training measures in 1994-98 on wages in 1998/1999 to be assessed. The outcome
variable is log midpoints of earnings in 1998/1999 from 18 earnings categories in the data.8 This
variable has the advantage that earnings of highly paid workers are not censored from above, i.e.
high earners are also included in the data set. Unfortunately, I do not have information about the
exact income and therefore less variation in the outcome variable. An advantage of the BiBB/IAB
data is clearly the huge number of covariates that include information on job, firm, and workplace
characteristics.

The key explanatory variable I use is participation in training during the years 1994 to 1998.
This dummy might stand for quite substantial amounts of training, because employees might par-
ticipate in various courses over a period of 24 months. In addition, only formal training courses are
included in the data set and short training spells are explicitly excluded. Note that apprenticeship
training is also excluded. Additionally, I use various definitions of training, either including formal
training only or also extending to informal training. I also make use of training indicators such as
training in only one or in several years and I separate several informal training forms. See Table
18 in the appendix for the complete list of covariates (except training) with means and standard
deviations.

3 Empirical Evidence

The empirical evidence is presented in four steps. First, for all three data sets, the training vari-
ables are discussed and descriptive statistics for training are presented. Second, I estimate the
determinants of the various training variables. Third, the three samples are used to estimate the
same specification of the Mincer equation in order to analyse the correlation of training with earn-
ings. Fourth, results from the descriptive statistics and the econometric analysis are compared to

8The problem of earnings information given in categories is less severe than it first seems. First, categories are
quite small. Second, individuals do not usually know what their exact monthly income is and measurement error is
therefore also included in the other data sets. The highest earnings category is open. Since less than 1 percent of the
employees are in this category, it does not influence the results what I choose as a midpoint.
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state how large the influence of the data set used and the definition of training is when analysing
determinants of training participation and its correlation with earnings. The exact training related
questions asked in the surveys are listed in the appendix in Tables 19 to 21.

3.1 Descriptive Statistics

3.1.1 German Socio-Economic Panel (GSOEP)

In the GSOEP, I take the training information from the so called 1999 calendarium which includes
monthly information on the professional status. Individuals state in which months during the
previous year (1998) they participated in training, which is defined as “company training, further
training or retraining”. The definition excludes training not considered relevant by respondents.
There is no further help given on what type of training should be concluded. Given this set up,
I expect training participation to be underreported in the GSOEP calendarium (see also Jürges
and Schneider, 2005). I also have data on the months of the year during which individuals were
employed. There is no information available on whether training is firm-related or whether the firm
pays for the training. Nevertheless, I am able to proxy on-the-job training by the coincidence of an
employment relationship and participation in training in the same month. On average, 1.2 percent
of the employees (i.e. only 42 people in the SOEP sample) participated in training while in an
employment relationship during the year 1998. Almost 60 percent of those who participated took
part in a training course during one month only. The exact hours, days, or weeks that were spent
in training are unknown. The extent of training is thus unknown; however, the survey question
explicitly asks that only relevant continuing training be taken into account.

Women participate more often than men. Employees in eastern Germany take part in training
less often than those in western Germany. Hence, West German women participate most (1.9
percent) and East German men participate least (0.8 percent). There is a difference in values when
considering participation in training without taking into account whether individuals were employed
at the same time. On average, 2.3 percent participate in training that can be employer-related,
government sponsored or other training while not employed. Of course, training participation varies
largely by age and by qualification. The incidence of on-the-job training (measured by the proxy
variable) split by age and qualification groups is shown in Table 1 and 2.

Table 1: Participation in on-the-job training by age (GSOEP)
Age On-the-job training Months on-the-job training
25 to 29 0.03 0.13
30 to 34 0.02 0.05
35 to 39 0.01 0.02
40 to 44 0.01 0.02
45 to 49 0.00 0.01
50 to 54 0.01 0.02
above 55 0.00 0.00

Younger employees participate much more often in training than their older colleagues; for ex-
ample, while 3 percent of employees in age group 25-29 indicated that they participated, only 0.3
percent of the employees in over-55 age group took part. Highly qualified employees undergo more
training than less qualified employees. Although, numbers of mean statistics are not ordered, it is
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Table 2: Participation in on-the-job training by qualification (GSOEP)
Qualification On-the-job training Months on-the-job training
No professional degree 0.00 0.00
Vocational school 0.02 0.05
Apprenticeship 0.01 0.04
Master craftsman 0.03 0.10
University of applied sciences 0.01 0.03
University 0.01 0.01

not employees with a high school diploma who participate most in training (1.9 percent), but those
which passed the entrance examination for universities of applied sciences (3.7 percent). In the
second column, the training variable used is an indicator for the number of months during which
training took part, ranging from zero to twelve. Here, it is evident that young employees not only
have a greater chance of participating in training, they also take part during more months than
their older colleagues. The indicator can be interpreted as a proxy for the intensity of training,
although the exact time spent in courses and seminars is unknown. For highly skilled employees,
training intensity is higher than for low skilled. For employees with an entrance examination for
university of applied sciences, training intensity is exceptionally high, even much higher than for
employees with a high school diploma, who seem to take part less frequently and in shorter training.

3.1.2 Micro-Census (MZ)

Several variables providing information on training are included in the 1999 Micro-Census. First,
there is a variable indicating whether individuals have taken part in training while the survey is
conducted and another variable stating whether individuals took part in firm-related continuing
training during the last 4 weeks. Information is also provided to indicate whether this training is
part of an internship or apprenticeship, both of which types I exclude.9 Unfortunately, there is no
information on when exactly (during which months) training took place. On average, 5.8 percent of
the employees participate in continuing training in one month (4 weeks). Women participate more
often than men and employees in eastern Germany take part in training more often than those in
western Germany. Hence, West German women participate most (7.2 percent) and East German
men participate least (4.7 percent). This first measure contains only firm-related training.

Second, another training variable includes general training (not firm-related) during employ-
ment. Specifically, the MZ includes information on whether individuals participated in general
training while in an employment relationship during the last four weeks. On average, 0.8 percent of
the employees took part in general training during the last four weeks. Women in western Germany
form the group which participates most in general training (1.4 percent) and West German men
participate least (0.5 percent). Information is also included on the location of general training. The
incidence of on-the-job training split by age and qualification groups is shown in Table 3 and 4.

Training participation is broken down into age groups in Table 3. Younger workers take part in
firm-related training more often than older workers. In contrast, participation in general training
does not differ for age groups and only workers aged 55 and older appear to participate less than

9There is complementary information on the purpose of training which is not used here. The location and duration
of training is also indicated.
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Table 3: Participation in firm-related continuing training by age (MZ)
Age Continuing training General training
25 to 29 0.09 0.01
30 to 34 0.07 0.01
35 to 39 0.06 0.01
40 to 44 0.06 0.01
45 to 49 0.05 0.01
50 to 54 0.04 0.01
above 55 0.03 0.00

Table 4: Participation in firm-related continuing training by qualification (MZ)
Qualification Continuing training General training
No professional degree 0.02 0.00
Vocational school 0.08 0.02
Apprenticeship 0.05 0.01
Master craftsman 0.09 0.01
University of applied sciences 0.11 0.01
University 0.12 0.02

others. Regarding qualification, Table 4 indicates that highly skilled workers participate much more
often in work related continuing training than low skilled. The highly skilled also participate more
in general training than the low skilled, but the difference in participation is less significant.

3.1.3 Qualification and Career Survey (BiBB/IAB)

The BiBB/IAB data set from 1998/1999 contains detailed information on training participation
during the last 5 years. I use several training variables. First, a dummy variables indicating whether
individuals took part in training courses or seminars during the last year, the last two years, or
the last three years. On average, 21 percent of the employees participated in training courses or
seminars in the previous year, 30 percent participated over the previous two years, and 43 percent
participated during the previous three years. Alternatively, the incidence of training may have
increased over the years. These numbers suggest that individuals are likely to take part in training
again when they have participated in the past.

Second, in addition to this formal training, the data also captures more informal training types.
I use dummy variables for whether individuals attended lectures or fairs, whether they read technical
literature, took part in on-the-job training or other company training measures, whether they did
an internship or took over special tasks for the purpose of training.

• 20 percent and more of the employees took part in the following training types in the two
year period prior to the survey: technical literature, specialised lectures, on-the-job training,
trade fairs.

• Around 15 percent took on special tasks, took part in company training measures or in other
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training.

• Only 3 percent undertook an internship.

• Based on all informal types of training, I generate a dummy variable indicating whether
individuals took part in any type of informal training during the last two years. The share
of employees that participated in some informal training is 63 percent.

A much wider definition of training includes both formal and informal training forms and
combines this last measure of informal training with the dummy indicating whether individuals
took part in training courses and seminars during the last two years. Taking this wide definition,
65 percent of the employees in this data set participated in training in the last two years. Hence,
almost all employees taking part in formal training, i.e. training courses or seminars, also participate
in some informal training. Tables 5 and 6 show the incidence of training within two years split by
age and qualification group for training courses and seminars and for all training types.

Table 5: Participation in formal and informal continuing training by age (BiBB/IAB)
Age Formal and informal training Formal training
25 to 29 0.63 0.20
30 to 34 0.67 0.23
35 to 39 0.67 0.22
40 to 44 0.68 0.22
45 to 49 0.64 0.21
50 to 54 0.64 0.20
above 55 0.60 0.16

Table 6: Participation in continuing training by qualification (BiBB/IAB)
Qualification Formal and informal training Formal training
No professional degree 0.36 0.08
Vocational school 0.63 0.23
Apprenticeship 0.61 0.18
Master craftsman 0.82 0.31
University of applied sciences 0.87 0.36
University 0.89 0.41

In Table 5, participation is shown for age groups. There is no difference in participation in
continuing training when all types of training (formal and informal training) are used, nor when
only formal training (courses and seminars) is considered. In contrast, when training participation
is split up by skill group (Table 6), differences between groups are huge. While about 50 percent
of low skilled workers participate, around 85 percent of highly skilled workers participate in train-
ing comprising formal and informal training. Differences are even more severe when only formal
training courses are considered: participation in training courses and seminars among the highly
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skilled is more than twice as high as participation among low skilled.

3.2 Determinants of Training

The descriptive statistics above suggest that certain individuals have a higher probability of partic-
ipating in training than others. This will be analysed in this section using training variables from
all three data sets. Since the response variable training T is binary, with values 0 and 1, I estimate
by means of the probability of taking part in training p by probit

p = Pr(T = 1)
= Pr(a′1 · S + a2 · age + a3 · age2 + a4 · sex

+a5 · white + a′6 · Länder ≥ 0), (1)

where a are the coefficients of explanatory variables that are to be estimated. I include the same
explanatory variables as below in the Mincer regression: a schooling vector S, where schooling con-
sists of dummies indicating highest completed schooling and professional degree (schooling degree:
without school leaving certificate, lower secondary school, intermediate secondary school, entrance
examination for university of applied sciences, high school diploma; professional degree: no profes-
sional degree, vocational school, apprenticeship, master craftsman, university of applied sciences,
university). The other regressors are age and age2 and dummies for sex, for white collar workers,
and for the German Länder.

3.2.1 GSOEP

In the GSOEP, the training variable is on-the-job training in the last year and I use both, a dummy
variable and the number of months during which an individual took part in on-the-job training in
the previous year (I estimate this equation by simple OLS). Table 7 shows that participation in
on-the-job training is mainly determined by schooling. Highly qualified employees have a higher
probability of taking part in training than low qualified (the reference category includes workers
without a school degree). The dummies indicating the professional degree (without professional
degree, vocational school, apprenticeship on-the-job, apprenticeship at school, master craftsman,
university of applied sciences, university) are almost all insignificant. Only master craftsman are
more likely to participate in on-the-job training. Age does not play a significant role and neither
does the sex of the worker, nor whether they are blue or white collar or the region in which they
live. Comparing the determinants of the training dummy with the results from the OLS estimation
using the number of training months, there are only few differences evident. The schooling variables
are also the main determinants of training. Additionally, age and age2 are significant. Results sug-
gests that age is negatively correlated with the number of training months and age2 is positively
correlated, meaning that older employees take part in less training than younger employees.

3.2.2 MZ

In the MZ, I use a variable for training participation in the last four weeks. This variable only
includes continuing vocational training. The probit estimation is only able to explain a small part
of the variation in the probability of taking part in training, see Table 8. Also for this training
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Table 7: Determinants of training (GSOEP)
On-the-job training Months on-the-job training

coef. z-value coef. t-value
Age -0.02 (-0.26) -0.02 (-2.27) ∗∗

Age squared -0.00 (-0.35) 0.00 (2.17) ∗∗

Female 0.11 (0.72) 0.02 (0.73)
White-collar worker 0.22 (1.23) 0.01 (0.25)
No schooling degree Reference
Lower secondary school 4.44 (3.91) ∗∗∗ -0.00 (-0.26)
Intermediate secondary school 4.72 (4.01) ∗∗∗ 0.03 (1.51)
Entrance examination for
university of applied sciences 5.12 (4.23) ∗∗∗ 0.25 (2.04) ∗∗

High school diploma 5.06 (4.28) ∗∗∗ 0.11 (2.37) ∗∗

No professional degree Reference
Vocational school 0.41 (1.68) ∗ 0.03 (1.29)
Apprenticeship 0.11 (0.53) 0.03 (1.94) ∗

Master craftsman 0.62 (2.27) ∗∗ 0.09 (1.81) ∗

University of applied sciences -0.26 (-0.71) -0.11 (-2.11) ∗∗

University -0.38 (-1.09) -0.07 (-1.61)
Hessen Reference
Schleswig-Holstein -0.02 (-0.06) 0.01 (0.53)
Hamburg -0.03 (-1.85) ∗

Niedersachsen 0.11 (-0.37) 0.05 (1.16)
Bremen 0.54 (1.09) 0.27 (1.02)
Nordrhein-Westfalen -0.21 (-0.74) 0.02 (0.58)
Rheinland-Pfalz 0.12 (0.36) 0.02 (0.92)
Baden-Württemberg -0.00 (-0.00) 0.04 (1.04)
Bayern -0.15 (-0.50) 0.04 (1.20)
Berlin -0.25 (-0.57) -0.01 (-0.57)
Mecklenburg-Vorpommern 0.37 (1.11) 0.02 (0.77)
Brandenburg -0.18 (-0.52) -0.02 (-0.98)
Sachsen-Anhalt -0.17 (-0.46) -0.01 (-0.66)
Thueringen -0.16 (-0.43) 0.01 (0.32)
Sachsen -0.39 (-1.11) -0.01 (-0.39)
Log likelihood -192.92
R-Squared 0.02
Number of observations is 3,511 in the first column and 3,554 in the second column.
In the first column Hamburg was dropped and 43 observations were not used.
Significance levels : ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

variable, determinants of training are qualification and the dummy for white collar workers (see
first column, Table 8).

Highly qualified and white collar workers take part more often than less qualified (the reference
categories are no schooling degree and no professional degree) and blue collar workers. Age and

10



Table 8: Determinants of training (MZ)
Formal and informal training General training

coef. z-value coef. z-value
Age 0.00 (0.80) -0.01 (-0.28)
Age squared -0.00 (-2.32) ∗∗ -0.00 (-0.39)
Female -0.01 (-0.29) 0.22 (5.06) ∗∗∗

White-collar worker 0.40 (13.36) ∗∗∗ 0.34 (5.67) ∗∗∗

No schooling degree Reference
Lower secondary school 0.27 (1.28) -0.29 (-1.11)
Intermediate secondary school 0.42 (1.96) ∗∗ -0.19 (-0.73)
Entrance examination for
university of applied sciences 0.48 (2.20) ∗∗ -0.02 (-0.09)
High school diploma 0.49 (2.22) ∗∗ -0.12 (-0.45)
No professional degree Reference
Vocational school 0.36 (5.82) ∗∗∗ 0.40 (3.47) ∗∗∗

Apprenticeship 0.17 (3.34) ∗∗∗ 0.16 (1.64)
Master craftsman 0.40 (6.84) ∗∗∗ 0.35 (3.11) ∗∗∗

University of applied sciences 0.39 (5.88) ∗∗∗ 0.30 (2.36) ∗∗

University 0.40 (6.04) ∗∗∗ 0.41 (3.17) ∗∗∗

Hessen Reference
Schleswig-Holstein 0.11 (1.61) -0.04 (-0.25)
Hamburg 0.01 (0.07) -0.21 (-1.07)
Niedersachsen -0.17 (-3.10) ∗∗∗ -0.18 (-1.66) ∗

Bremen 0.05 (0.53) -0.06 (-0.35)
Nordrhein-Westfalen -0.03 (-0.75) -0.08 (-0.92)
Rheinland-Pfalz 0.01 (0.22) 0.10 (1.02)
Baden-Württemberg 0.07 (1.50) 0.09 (0.96)
Bayern 0.11 (2.41) ∗∗ 0.04 (0.51)
Berlin 0.01 (0.11) 0.13 (1.16)
Mecklenburg-Vorpommern -0.06 (-0.67) -0.05 (-0.29)
Brandenburg -0.02 (-0.27) 0.16 (1.40)
Sachsen-Anhalt -0.35 (-5.25) ∗∗∗ -0.09 (-0.84)
Thueringen -0.31 (-3.77) ∗∗∗ -0.36 (-2.13) ∗∗

Sachsen 0.07 (1.30) 0.13 (1.30)
Log likelihood -7737.13 -1967.29
Number of observations is in the first column 44,981, in the second column 43,382.
Significance levels : ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

sex are insignificant in determining training. Some of the Länder dummies have an influence. In
particular, workers living in poorer regions (in eastern Germany) are less likely to take part in
training.

A second variable in the MZ indicates whether individuals took part in general training during
the last four weeks. Results of the probit estimation are shown in the second column of Table 8.
The main difference in the determinants of continuing vocational training and general training is

11



that the professional degree indicators have a stronger positive influence on continuing vocational
training than on general training. The schooling dummies are also significant in determining con-
tinuing vocational training but have no influence on general training. Females seem to take part
more often in general training, while the indicator is insignificant in the probit regression explaining
work related continuing training. The regional indicators have more explanatory power in the first
column than in the second. Workers in eastern Germany (poorer regions) participate less often in
continuing training.

3.2.3 BiBB/IAB

In the BiBB/IAB survey, there is more detailed information on continuing vocational training and
I use dummy variables indicating participation in courses and seminars over the last 5 years. I also
know whether individuals took part in eight other types of continuing training. In Table 9, the
determinants of participation in training courses and seminars in the last two and five years are
documented, respectively.

In the probit estimation, almost all of the variables included are significant (mainly due to the
large sample size). Older employees have a higher chance of taking part in training than younger
ones (although this positive impact decreases with age) and women participate less than men. White
collar workers have a much higher probability of participating than blue collar workers. Highly
skilled workers participate more often than low skilled workers and both schooling and professional
degree are relevant. Most of the German Länder dummies are also significant, indicating that
workers in poorer regions (mainly in eastern Germany) participate less than workers in richer
regions. There are very few differences in the determinants of training if account is taken of the
last five years instead of just the last two.10 The determinants of the eight other types of continuing
training are shown in Tables 10 and 11.

It is striking that for some types, the variation in participation is much better explained than for
others. In particular, whether individuals attend lectures or fairs and whether they read technical
literature is explained best by the control variables. In these types of training, highly qualified
workers participate much more often than low qualified, older workers more often than younger
workers, white collar more than blue collar workers and women less than men. Schooling plays no
role at all and age a very minor role in determining on-the-job training, internship, the taking over
of special tasks for the purpose of training, quality circles, and other company training measures.
Again, women participate less often (except for internship) and white collar more than blue collar
workers (except for on-the-job training).

10I estimated probit equations also for training participation in the last year and in the last three years. Results
are very similar to the ones presented here.
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Table 9: Determinants of training (BiBB/IAB)
Training last 2 years Training last 5 years

coef. z-value coef. z-value
Age 0.07 (7.57) ∗∗∗ 0.08 (8.72) ∗∗∗

Age squared -0.00 (-7.89) ∗∗∗ 0.00 (-8.86) ∗∗∗

Female -0.13 (-5.31) ∗∗∗ -0.16 (-6.91) ∗∗∗

White-collar worker 0.55 (20.40) ∗∗∗ 0.55 (22.30) ∗∗∗

No schooling degree Reference
Lower secondary school -0.23 (-2.80) ∗∗∗ -0.28 (-3.66) ∗∗∗

Intermediate secondary school 0.03 (0.38) 0.01 (0.09)
Entrance examination for
university of applied sciences 0.26 (2.78) ∗∗∗ 0.23 (2.66) ∗∗∗

High school diploma 0.20 (2.34) ∗∗ 0.13 (1.65) ∗

No professional degree Reference
Vocational school 0.41 (5.66) ∗∗∗ 0.47 (6.91) ∗∗∗

Apprenticeship 0.35 (7.97) ∗∗∗ 0.39 (9.83) ∗∗∗

Master craftsman 0.63 (12.34) ∗∗∗ 0.71 (14.76) ∗∗∗

University of applied sciences 0.62 (9.96) ∗∗∗ 0.64 (10.90) ∗∗∗

University 0.60 (10.04) ∗∗∗ 0.63 (11.08) ∗∗∗

Hessen Reference
Schleswig-Holstein -0.07 (-1.09) -0.04 (-0.66)
Hamburg -0.09 (-1.08) -0.06 (-0.77)
Niedersachsen 0.01 (0.10) 0.05 (1.03)
Bremen 0.28 (2.70) ∗∗∗ 0.32 (3.11) ∗∗∗

Nordrhein-Westfalen 0.04 (0.98) 0.05 (1.11)
Rheinland-Pfalz 0.15 (2.58) ∗∗∗ 0.05 (0.87)
Baden-Württemberg 0.06 (1.11) 0.09 (1.96) ∗

Bayern -0.02 (-0.48) -0.05 (-1.01)
Berlin -0.19 (-3.14) ∗∗∗ -0.12 (-2.04) ∗∗

Mecklenburg-Vorpommern -0.26 (-3.44) ∗∗∗ -0.10 (-1.43)
Brandenburg -0.15 (-2.29) ∗∗ -0.04 (-0.67)
Sachsen-Anhalt -0.17 (-2.54) ∗∗ -0.07 (-1.11)
Thueringen -0.12 (-1.73) ∗ 0.09 (1.38)
Sachsen -0.15 (-2.64) ∗∗∗ -0.01 (-0.11)
Log likelihood -9824.10 -11015.75
Number of observations is in the first column 17,625, in the second column 17,815.
Significance levels : ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%
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3.3 Correlation between Training and Wages

In the econometric analysis, I estimate the correlation of training with earnings by extended Mincer
equations. The Mincer equation can be derived from human capital theory (as outlined, e.g., by
Franz, 2003). The standard equation includes log earnings Y on the left hand side and schooling
s, experience ex, experience squared ex2, and an unobservable error term ε on the right hand side:

lnY = β0 + β1 · s + β2 · ex + β3 · ex2 + ε. (2)

I use log wages instead of log earnings in order to capture differences in hours worked. Instead of
years of schooling I use dummy variables for the highest educational outcome. Given the educational
system in Germany, the assumption of linear returns to schooling is unlikely to hold and educational
outcome rather than years of schooling fits German data better (Franz, 2003). I have to use
an indicator for potential labour market experience because direct information on labour market
experience is not available in all data sets. Usually, age minus years of schooling minus six is used
as a proxy. I use age instead because I am not interested in the interpretation of the coefficient.
Additional to the standard variables, I include a training variable T and dummies for sex, for
white collar workers, and for the German Länder. Hence, I estimate the hourly wage regression as
follows:

lnw = β0 + β′1 · S + β2 · age + β3 · age2 + β4 · T + β5 · sex + β6 · white + β′7 · Länder + ε. (3)

3.3.1 GSOEP

In the GSOEP, I estimate the impact of on-the-job training over the last year on gross and net
wages. Results of the Mincer regressions are shown in Table 12. Strikingly, on-the-job training does
not impact gross nor net wages. In the left hand columns, I use a training dummy and the number
of months in which individuals report having taken part in training to estimate the correlation with
net wages. In the right hand columns, I use the same measures to calculate the correlation with
gross wages. The covariates explain around 36 percent of the variation in net wages and around 40
percent in the variation of gross wages. The explanatory power of net wages is lower because I do
not include any household information in the wage regression, such as indicators for married status
or the number of children in the household. As expected, wages increase with age (this positive
correlation decreases with age). Women and people living in eastern Germany earn less and white
collar workers and those with high schooling and professional degrees earn more.
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3.3.2 MZ

With the MZ, I analyse the impact of continuing vocational training and of general training over
the last four weeks on net wages. I find a positive and significant correlation for both measures (see
Table 13). The impact of continuing vocational training on net wages is stronger in comparison to
general training. All other determinants of wages are similar in both columns and coefficients have
the expected sign.

The wage regressions using the Micro-Census explain the variation in net wages somewhat bet-
ter than the wage regressions using the GSOEP. In the former, almost all covariates are significant
– even the regional indicators which (probably owing to the smaller sample size) were not all sig-
nificant in the wage regression with the GSOEP. The training variable, which I am interested in,
is also significant in the wage regression – no matter whether work related continuing training or
general training is used or not. The correlation with wages is higher for general training than for
work related continuing training. All other coefficients have the expected signs.

3.3.3 BiBB/IAB

There is a variety of training indicators in the BiBB/IAB data set. The correlation of participation
in training courses and seminars in the last two and five years, respectively, with wages are shown
in the first two columns of Table 14.

If training took place more recently (in the last two years), the impact on wage is somewhat
stronger than if training took over a longer time span (over the last five years). The correlation is
positive and highly significant for both indicators. All other coefficients in the wage regression have
the expected signs and are similar not only in the first two columns, but also for the regressions
using other types of training.

The eight different kinds of training are put separately in wage regressions and results are shown
in Tables 15 and 16. The wage regressions using the BiBB/IAB data are able to explain around 34
percent of the variation in gross wages, somewhat less than the variation in gross wages explained
by the GSOEP. The indicators for attending lectures, reading technical literature, and company
measures such as quality circles seem to have the strongest impact and are highly correlated with
wages. The indicator for attendance at fairs, the assumption of special tasks for the purpose of
training, other company training measures, and on-the-job training are also positively correlated
with wages, but less so than the first three measures. Internship does not influence wages and the
coefficient even has a negative sign. All other variables in the hourly wage regression have the
expected positive sign, are significant (except for some regional indicators), and do not differ with
the training measure used.
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Table 13: Correlation of training with wages (MZ)
Net Wage

Continuing training General training
coef. t-values coef. t-values

Training 0.02 (2.47) ∗∗ 0.07 (3.77) ∗∗∗

Age 0.04 (24.08) ∗∗∗ 0.04 (23.22) ∗∗∗

Age squared 0.00 (19.67) ∗∗∗ 0.00 (19.00) ∗∗∗

Female -0.27 (-64.31) ∗∗∗ -0.28 (-63.92) ∗∗∗

White-collar worker 0.16 (36.41) ∗∗∗ 0.16 (36.24) ∗∗∗

No schooling degree Reference
Lower secondary school 0.48 (9.47) ∗∗∗ 0.48 (9.48) ∗∗∗

Intermediate secondary school 0.54 (10.67) ∗∗∗ 0.54 (10.68) ∗∗∗

Entrance examination for
university of applied sciences 0.58 (11.18) ∗∗∗ 0.57 (11.12) ∗∗∗

High school diploma 0.59 (11.47) ∗∗∗ 0.59 (11.50) ∗∗∗

No professional degree Reference
Vocational school 0.14 (14.84) ∗∗∗ 0.14 (14.64) ∗∗∗

Apprenticeship 0.11 (17.06) ∗∗∗ 0.11 (16.96) ∗∗∗

Master craftsman 0.20 (24.05) ∗∗∗ 0.21 (24.06) ∗∗∗

University of applied sciences 0.28 (26.41) ∗∗∗ 0.29 (26.24) ∗∗∗

University 0.32 (27.65) ∗∗∗ 0.32 (27.57) ∗∗∗

Hessen Reference
Schleswig-Holstein -0.02 (-1.85) ∗ -0.02 (-1.85) ∗

Hamburg 0.01 (0.65) 0.02 (1.03)
Niedersachsen -0.01 (-1.58) -0.01 (-1.30)
Bremen -0.04 (-2.48) ∗∗ -0.03 (-2.04) ∗∗

Nordrhein-Westfalen 0.02 (2.81) ∗∗∗ 0.02 (3.12) ∗∗∗

Rheinland-Pfalz -0.02 (-2.27) ∗∗ -0.02 (-1.75) ∗

Baden-Württemberg 0.04 (4.26) ∗ 0.04 (4.67) ∗∗∗

Bayern 0.01 (1.53) 0.01 (1.84) ∗

Berlin -0.14 (-13.54) ∗∗∗ -0.14 (-12.82) ∗∗∗

Mecklenburg-Vorpommern -0.36 (-26.72) ∗∗∗ -0.36 (-26.04) ∗∗∗

Brandenburg -0.32 (-30.25) ∗∗∗ -0.32 (-29.82) ∗∗∗

Sachsen-Anhalt -0.34 (-36.92) ∗∗∗ -0.33 (-36.13) ∗∗∗

Thueringen -0.37 (-32.27) ∗∗∗ -0.37 (-31.67) ∗∗∗

Sachsen -0.35 (-38.44) ∗∗∗ -0.35 (-37.47) ∗∗∗

F() (28, 43321) 732.75 (28, 41777) 718.80
R-Squared 0.35 0.35
A constant is included in the estimations.
Number of observations is in the first column 43,350, in the second column 41,806.
For all regressions, Prob > F is 0.00.
Significance levels : ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

19



Table 14: Correlation of training with wages (BiBB/IAB)
Training last 2 years Training last 5 years

coef. t-Value coef. t-Value
Training 0.12 (18.97) ∗∗∗ 0.11 (18.02) ∗∗∗

Age 0.02 (9.02) ∗∗∗ 0.02 (8.83) ∗∗∗

Age squared 0.00 (6.04) ∗∗∗ 0.00 (5.87) ∗∗∗

Female -0.21 (-31.75) ∗∗∗ -0.21 -(31.57) ∗∗∗

White-collar worker 0.10 (13.89) ∗∗∗ 0.10 (13.49) ∗∗∗

No schooling degree Reference
Lower secondary school 0.00 (0.03) 0.01 (0.30)
Intermediate secondary school 0.07 (3.22) ∗∗∗ 0.07 (3.38) ∗∗∗

Entrance examination for
university of applied sciences 0.14 (5.77) ∗∗∗ 0.15 (5.96) ∗∗∗

High school diploma 0.15 (6.45) ∗∗∗ 0.16 (6.72) ∗∗∗

No professional degree Reference
Vocational school 0.11 (5.27) ∗∗∗ 0.09 (4.59) ∗∗∗

Apprenticeship 0.11 (10.54) ∗∗∗ 0.11 (10.29) ∗∗∗

Master craftsman 0.21 (15.57) ∗∗∗ 0.20 (15.14) ∗∗∗

University of applied sciences 0.23 (12.82) ∗∗∗ 0.22 (12.66) ∗∗∗

University 0.31 (17.87) ∗∗∗ 0.30 (17.57) ∗∗∗

Hessen Reference
Schleswig-Holstein -0.03 (-1.93) ∗ -0.04 (-2.20) ∗∗

Hamburg -0.03 (-1.43) -0.04 (-1.58)
Niedersachsen -0.01 (-0.66) -0.01 (-0.83)
Bremen -0.02 (-0.84) -0.02 (-0.92)
Nordrhein-Westfalen 0.02 (1.97) ∗∗ 0.02 (1.94) ∗

Rheinland-Pfalz -0.03 (-2.13) ∗∗ -0.03 (-1.88) ∗

Baden-Württemberg 0.03 (2.06) ∗∗ 0.02 (1.49)
Bayern -0.01 (-1.04) -0.01 (-0.97)
Berlin -0.14 (-8.30) ∗∗∗ -0.14 (-8.60) ∗∗∗

Mecklenburg-Vorpommern -0.37 (-17.91) ∗∗∗ -0.37 (-18.40) ∗∗∗

Brandenburg -0.33 (-17.05) ∗∗∗ -0.34 (-17.43) ∗∗∗

Sachsen-Anhalt -0.40 (-21.24) ∗∗∗ -0.40 (-21.69) ∗∗∗

Thueringen -0.34 (-17.96) ∗∗∗ -0.35 (-18.53) ∗∗∗

Sachsen -0.38 (-25.11) ∗∗∗ -0.39 (-25.56) ∗∗∗

F() (28, 15090) 270.99 (28, 152,40) 274.23
R-Squared 0.35 0.35
A constant is included in the estimations.
Number of observations is in the first column 15,119, in the second column 15,269.
For all regressions, Prob > F is 0.00
Significance levels : ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%
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3.4 Comparison of Results

Large differences in training indicators are already apparent in the descriptive statistics. The re-
ported incidence of training over a period of one year is as low as 1.9 percent in the GSOEP
calendarium, where it includes company training, further training, and retraining and where indi-
viduals are employed in the same month they participate in training. The reason for the extreme
low training incidence in the GSOEP might be that individuals are asked to report only relevant
training courses and seminars (see also Jürges and Schneider, 2005). It is likely that only long
and formal training courses are reported. In addition, the recall problem might be more severe in
this survey than in the others because no further help is provided as to which type of training to
consider. Alternatively, results with the GSOEP are less robust due to the low number of training
participants and, hence, also less reliable.

In the MZ, participation four weeks prior to the survey is 5.8 percent. In the BiBB/IAB
data, the reported incidence of training in one year is as high as 21 percent for training courses
and seminars. When help is provided to remember training activities by giving many examples
of formal and informal training types, more than 60 percent of the employees in the BiBB/IAB
sample report having participated in some kind of training over the last two years. This reasoning
suggests that the recall problem is much higher in the GSOEP than in the other data sets.

As well as the way in which the training question is phrased and whether the recall problem
is minimised by providing examples, an important role may also be played by the position of the
question in the questionnaire and whether the question is read and explained by an interviewer.
The question is placed more prominently in the BiBB/IAB survey and in the MZ than in the
GSOEP, which might explain the very low incidence in the GSOEP.

Even more important in explaining the extremely low incidence of training in the GSOEP
calendarium is the fact that only “important” training spells are considered (employees might
consider very few training types as important and do not report most training spells).

The type of training is defined differently in the various data sets and makes an important
difference not only in the econometric analysis but also in descriptive statistics. For example,
around 6 percent of the employees in the MZ report taking part in training today or over the last
four weeks and just under 1 percent report general training over the last four weeks. In the section
discussing the participation rates in various training forms in the BiBB/IAB, huge differences are
apparent as well. The time span considered also differs widely and should be carefully taken into
account when comparing numbers on training incidence. 21 percent of the employees took part
in training courses and seminars last year, 30 percent took part over the last two years, and 43
percent participated within the last three years in the BiBB/IAB sample.

The difference in participation for men and women and eastern and western Germany is sim-
ilar in all samples: women participate more often than men and employees in western Germany
participate more often than those in eastern Germany, ceteris paribus. Differences in age groups
are most evident in the GSOEP, where young employees participate more often in training and
where training for young employees is also most intensive. In the MZ the same pattern holds for
firm-related continuing training but not for general training. In the BiBB/IAB data no difference
in participation by age groups is evident, neither for training courses and seminars, nor for the
indicator comprising formal and informal training courses. Similarly in all samples participation
rates vary strongly by qualification (especially for training intensity) for firm-related training and
for formal training.
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In the probit estimations the most important determinants of training are qualificational indi-
cators. Participation increases with both higher schooling and professional degrees. In the GSOEP
all other variables have no significant influence on training participation. This might be due to the
small sample size since only 42 people in the sample participated in continuing training. In the MZ,
the dummy for white collar workers is also positive and significant and some regional indicators are
significant, indicating that participation in poorer East German regions is lower. In the BiBB/IAB
data, where average incidence of training is highest, females and young workers participate less in
continuing training, ceteris paribus. This contrasts with the first look at the descriptive statistics
where females appeared to participate more often than men. Participation rates in training courses
and seminars do not differ by region, but fewer employees take part in informal training in poorer
regions (in eastern Germany).

Some interesting differences in determinants appear when comparing the various training types
in the BiBB/IAB data. For example, older employees visit lectures more often, participate more
in company measures such as quality circles, or take on special learning-related tasks. In contrast,
older employees take part less often in internships and age plays no significant role in determining
visits to trade fairs, on-the-job training, or in reading technical literature. Females participate
less in trade fairs, lectures, company measures and read technical literature less often. White
collar workers have a higher probability of participating in all training types other than on-the-job
training. On-the-job training is also the only type of training where employees in eastern Germany
participate more often, West German employees participate more in all other types of training.

The schooling degree significantly determines visits to trade fairs, attendance at lectures, and the
reading of technical literature. None of the other training types are determined by schooling degrees
but only by professional degrees. Internship is the only type of training that is not determined by
qualification.

The correlation of training to wages varies between the data sets and training variables used. In
the GSOEP, no significant correlations between training participation and net or gross wages are
apparent. The insignificance of the coefficients is mainly due to the very small sample size (only 42
training participants). In the other data sets used I find positive and significant correlations between
training and wages. In the MZ correlations between continuing vocational training and net wages
and general training and net wages are both positive. The estimated coefficient and t-value in the
wage regression is much higher for general training than for continuing vocational training. This is in
line with the finding in Kuckulenz and Zwick (2003) that (firm) specific training leads to higher wage
increases than training of a more general nature. The wage regressions with the BiBB/IAB data
reveal a strong positive correlation between wages and continuing training (including formal and
informal training), (formal) training courses and seminars, trade fairs, lectures, company measures,
special assignments, and technical literature. For on-the-job training, internship, and other training,
correlations with wages are less strong or insignificant.

The estimated coefficients in the wage regressions are probably biased and inconsistent estimates
of the causal effect from training on wages because endogeneity of training is not accounted for. For
example, if motivated and able employees take part in training more often than less motivated and
able employees, the coefficients overestimate the impact of training on wages. The reason for the
likely overestimation is that these individuals, who have a high probability of participating in train-
ing, are also likely to earn more even without their participation in training. This is not important
in the context discussed here where the interest is in differences between different training vari-
ables in various data sets, and not in the exact size of the effect from training participation on wages.
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4 Conclusion

The analysis of training incidence, determinants of training, and the correlation of training and
wages with three German data sets including training information from the year 1998 revealed huge
differences in the definition of training variables. The training question is set up in various ways
and placed in more or less prominent positions in the survey. Sometimes the question is posed in
a broader way and examples are given, so that many employees remember having taken part in
some training. In the GSOEP, where individuals were asked to report the exact month in which
training took place, very few individuals reported participating in training. The most important
reason for this seems to be the framing of the survey question which asked individuals to report
only relevant training courses. The GSOEP is less suitable for econometric analysis of the training
variable than the MZ and the BiBB/IAB data because of the very small sample size. The advantage
of the GSOEP – that individuals can be followed over several years and that wages before and after
training participation can be observed – is diminished by the small sample size. An alternative
might be to use only certain years in which additional questions on continuing training are included
in the GSOEP (like Pischke, 2001, using the data from 1989).

Results are very similar in the MZ and the BiBB/IAB data. Both are reliable data sets and
have their advantages: the sample size is larger in the MZ, but the BiBB/IAB data offers more
information on the type of training and the timing. The type of training is important for the
determinants of training as well as for the correlation with wages. Hence, making comparisons
of studies analysing determinants of training or the impact of training on wages is anything but
a trivial task. Account not only needs to be taken of the econometric method when comparing
estimates, great importance also attaches to the way the training variable is defined, how the survey
question is posed and the type of training – formal or informal, general or firm specific, all or just
“relevant” training – which is included. One should be careful when interpreting econometric results
because training variables may capture very diverse kinds of training.
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dä

r-
st

at
is

ti
k)

;
pe

ri
od

ic
it
y:

an
nu

al

St
at

is
ti

cs
of

th
e

C
ha

m
be

rs
of

A
gr

i-
cu

lt
ur

e

C
ha

m
be

rs
of

A
gr

ic
ul

tu
re

(L
an

d-
w

ir
ts

ch
af

ts
ka

m
m

er
n)

Se
co

nd
ar

y
st

at
is

ti
cs

(S
ek

un
dä
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Table 18: Means and standard deviations of variables used in the 3 data sets
Variables Micro-Census 99 SOEP 99 BIBB-IAB 99

Means Std.
Dev.

Means Std.
Dev.

Means Std.
Dev.

Female 0.33 0.47 0.36 0.48 0.30 0.46
East Germany 0.25 0.43 0.24 0.43 0.25 0.43
Age 41.09 9.81 41.40 9.85 41.41 10.14
Age 17 to 19 0.00 0.00 0.00 0.00 0.00 0.00
Age 20 to 24 0.00 0.00 0.00 0.00 0.00 0.00
Age 25 to 29 0.13 0.34 0.12 0.33 0.13 0.34
Age 30 to 34 0.18 0.38 0.18 0.38 0.18 0.38
Age 35 to 39 0.17 0.38 0.17 0.37 0.16 0.37
Age 40 to 44 0.15 0.36 0.15 0.36 0.15 0.36
Age 45 to 49 0.14 0.35 0.14 0.35 0.13 0.34
Age 50 to 54 0.10 0.30 0.10 0.31 0.10 0.30
Age 55 and above 0.12 0.33 0.13 0.34 0.14 0.35
Lower secondary school 0.40 0.49 0.38 0.49 0.42 0.49
Intermediate secondary school 0.36 0.48 0.34 0.47 0.36 0.48
Entrance examination for 0.05 0.22 0.05 0.22 0.05 0.22
university of applied sciences
High school diploma 0.17 0.38 0.17 0.38 0.16 0.37
Without school leaving certificate 0.01 0.09 0.02 0.14 0.02 0.15
Without professional degree 0.08 0.27 0.11 0.32 0.10 0.30
Vocational school 0.07 0.25 0.11 0.31 0.03 0.17
Apprenticeship on the job 0.58 0.49 0.56 0.50 0.62 0.48
Apprenticeship at school 0.65 0.48 0.65 0.48 0.65 0.48
Master craftsman 0.09 0.29 0.08 0.27 0.12 0.33
University of applied sciences 0.06 0.24 0.05 0.23 0.05 0.22
University 0.09 0.28 0.10 0.30 0.08 0.26
Gross monthly wage 4741.37 2110.17 4286.16 1957.06
Net monthly wage 3026.64 1556.66 2996.44 1395.08
Blue-collar worker 0.40 0.49 0.39 0.49 0.42 0.49
White-collar worker 0.60 0.49 0.61 0.49 0.58 0.49
Hamburg 0.02 0.14 0.02 0.14 0.02 0.13
Niedersachsen 0.09 0.29 0.10 0.30 0.10 0.00
Bremen 0.01 0.08 0.01 0.08 0.01 0.09
Nordrhein-Westfalen 0.20 0.40 0.24 0.42 0.20 0.40
Hessen 0.07 0.25 0.06 0.24 0.07 0.26
Rheinland-Pfalz 0.06 0.24 0.06 0.23 0.06 0.24
Baden-Württemberg 0.12 0.33 0.10 0.30 0.12 0.33
Bayern 0.15 0.35 0.13 0.34 0.14 0.35
Berlin 0.04 0.20 0.05 0.21 0.04 0.20
Brandenburg 0.04 0.20 0.03 0.18 0.04 0.20
Mecklenburg-Vorpommern 0.03 0.16 0.02 0.15 0.03 0.16
Sachsen 0.07 0.25 0.07 0.25 0.06 0.25
Sachsen-Anhalt 0.04 0.19 0.04 0.19 0.04 0.19
Thueringen 0.04 0.19 0.04 0.19 0.04 0.19
Schleswig-Holstein 0.03 0.18 0.05 0.22 0.03 0.18
Number of observations 10,6262 6,212 17,915
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üb

er
no

m
m

en
,u

m
be

ru
fli

ch
e

K
en

nt
ni

ss
e,

E
rf

ah
ru

ng
en

zu
er

w
ei

te
rn

-
R

eg
el

m
äß
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tä
te

n
un

d
E

rw
er

bs
bi

og
ra

ph
ie

.
E

in
e

em
pi

ri
sc

he
A

na
ly

se
fü
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