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Abstract. After obtaining the German upper secondary school-leaving certificate
(Abitur), school-leavers are free in their choice of career path. Obtaining a double
qualification by first completing an apprenticeship and then graduate from
university is thereby popular. Using the BIBB/BAuA Employment Survey of the
Working Population on Qualification and Working Conditions 2018, this paper
analyses the individual effects of these double qualifications by exploiting the rich
information on education in the data. In relation to earlier studies, we find that
the proportion of men gaining a double qualification decreased by 8 percentage
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points but is almost constant for women. Furthermore, we detect a significantly Germaiy
negative effect of double qualification on wages for women, but no significant
effect on wages for men. We presume that these changes may be related to the
rising inequality due to the rising number of academics and the increase of
earnings inequality.
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1. Introduction

In the last decade both the absolute and relative
number of individuals who pass the Abitur in-
creased. As these individuals can enter universities
or polytechnics (Fachhochschule), dual apprentice-
ship training may be expected to become less at-
tractive. Nevertheless, 20 % of these school-leavers
decide against studying in favour of apprenticeship
training (Autorengruppe Bildungsberichterstattung,
2020). Furthermore, a rising number of apprentice-
ship graduates hold an entrance qualification for
universities or university of applied sciences. Thus,
they want to pursue a double qualification and re-
ceive both a vocational qualification as well as an
academic degree.

The number of individuals who pass the Abitur
and start their career with an apprenticeship training
considerably increased after the double high school
graduation finished in the year 2014. Dohmen et
al. (2021) find that the relation of school-leavers
with Abitur who start an apprenticeship training
to the total number of school-leavers with Abitur
was 21 % in the year 2002, reached 31 % in 2014
and increased to 35 % in 2019. Although we do not
know the exact number of university graduates who
also completed an apprenticeship training, this ris-
ing number suggests that individuals with a double
qualification expect a higher wage or job satisfac-
tion compared to those without such a double qual-
ification.

This paper contributes to the literature on earn-
ings determination in three ways: First, we conduct
a new study on the impact of double qualifications
on individual earnings using the BIBB/BAuA Em-
ployment Survey of the Working Population on
Qualification and Working Conditions in Germa-
ny 2018. We compare our results with those ob-
tained from previous studies, which rely on data
from the time before the rise of double qualifica-
tions. Second, these studies are based on data that
refers to the early 1990s and the beginning of the
twentieth century, when wage polarization had
just begun. Technological progress and competi-
tion from low-wage countries contributed to an in-
crease of earnings inequality (Dustmann et al., 2009
for Germany; Spitz-Oener, 2006; Goos et al., 2014
for European Countries). Since 2010, the inequal-
ity has not increased further (Baumgarten et al,,
2020; Moller, 2016; Fitzenberger & Seidlitz, 2020).
Card et al. (2013) and Moller (2016) show that a
rise in the dispersion of firm pay premiums as well
as large changes in the composition of employees
contributed substantially to the recent changes in
wage inequality in Germany. Briill & Gathmann

(2020) demonstrate the relevance of the increased
supply of highly qualified employees for the devel-
opment of the wage dispersion in Eastern Germa-
ny. Third, the comparison of our results with those
from previous studies is interesting, because during
the last two decades, the proportion of employees
working part-time has increased from 5.2 % in the
year 2001 to 11.5 % in the year 2019 for men and
from 39.6 % in the year 2001 to 48.4 % in the year
2019 for women (IAQ, 2020). Working part-time
and switching between part- and full-time employ-
ment decreases the earnings received compared to
men and women working full-time without inter-
vening part time employment spells (Fitzenberger
& Seidlitz, 2020). Thus, the inclusion of part-time
employees into our analyses seems to be important.

The outline of the paper is as follows: In sec-
tion 2, we summarise the findings of theoretical
background and previous studies. In section 3, the
data set and the descriptive results are presented.
We outline our empirical strategy, model specifica-
tion and report our econometric results in section
4. Section 5 provides some concluding remarks.

2. Theoretical background and
previous research

Traditional human capital theory regards double
qualifications as useful if the direct costs of an
additional educational path are covered by extra
returns. Following Buttler & Tessaring (1993)
education cannot be regarded as a requirement
for certain occupations any longer; instead,
nowadays education increases the individual's
overall occupational options. In the case of double
qualifications, individuals can “upgrade” their skills
obtained during apprenticeship training by entering
a university or a university of applied sciences. The
crucial question is whether the strategy of double
qualifications and thus to increase the number of
“arrows in the quiver” improves or worsens the
individual’s earnings position. In their pioneering
study, Biichel & Helberger (1995) find no positive
effect of double qualifications on wages at the
beginning of the career. Bellmann et al. (1996),
Biichel & Bausch (1998) and Bellmann & Stephani
(2012) do not restrict their analysis to the start of
the working life but still do not find positive income
effects for individuals with double qualifications.
Nevertheless, the effects are also not significantly
negative.

Individuals who complete a double qualification
will not get the full returns of their educational path,
as there is technical and economic obsolescence of
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human capital. In the wake of rising wage disper-
sion in Germany in conjunction with the higher
absolute and relative number of academics, it is im-
portant to take this obsolescence into account (Van
Loo et al,, 2001). In the context of double qualifi-
cations, the depreciations of human capital are even
more prevalent than in the case of university stud-
ies as it takes years to hold a training qualification
as well as a university or polytechnic degree.

Janflen & Backes-Gellner (2009) distinguish be-
tween knowledge-based and experience-based tasks.
They argue that the human capital of individuals
performing knowledge-based tasks strongly suf-
fers from depreciation, whereas the human capital
of individuals performing experience-based tasks
does not. Human capital related to older technol-
ogies and work processes depreciates. Therefore,
individuals who only focus on high technological
skills throughout the career will be outperformed by
younger colleagues at later stages of his working life.

Besides, risk considerations could play a role
when it comes to double qualifications. Albeit their
relevance it was not until the beginning of this
century that risk considerations were introduced
into the economics of education (Christiansen et
al., 2007; Palacios-Huerta, 2003). As future earn-
ings cannot be predicted precisely during educa-
tion, the question arises how future earnings and
the wage risk are correlated and whether there is
an efficient trade-off between them (Christiansen
et al.,, 2007; Tuor & Backes-Gellner, 2010). Indi-
viduals, who pursue a double qualification, are risk
averse (Behrens et al.,, 2008; Biichel & Helberger,
1995). Double qualifications can be seen as a strat-
egy to diversify human capital investments and
should thus result in a lower wage risk (Edeling &
Pilz, 2017; Hammen, 2011; Hillmert & Jacob, 2013).
This could be especially relevant for women who are
in general believed to be more risk averse than men
(Croson & Gneezy, 2009). However, results obtained
by Tuor & Backes-Gellner (2010), Hammen (2011)
and Bellmann & Stephani (2012) on systematic dif-
ferences in the wage risk of individuals with and
without double qualifications are mixed.

3. Data set and descriptive results

To investigate the effect of double qualifications on
earnings we use the BIBB/BAuA Employment Sur-
vey 2018 (Hall et al., 2020). This rich data set pro-
vides a representative sample of 20,012 individuals
from the German active labour force. The survey is
restricted to individuals who work at least 10 hours

per week and are at least 15 years old. The ques-
tionnaire was developed by the Federal Institute for
Vocational Education and Training (Bundesinstitut
fir Berufsbildung, BIBB) and the Federal Institute
for Occupational Safety and Health (Bundesanstalt
fur Arbeitsschutz und Arbeitsmedizin, BAuA). Fur-
ther information about the data set and the meth-
odology can be found in Rohrbach-Schmidt & Hall
(2020). One caveat of the data set is that it is a cross
section and thus, results cannot be interpreted caus-
ally. Still, as the survey contains rich information on
employees' characteristics and their "educational bi-
ography", it is well suited for our analysis.

We only look at individuals who have passed
the Abitur or the Fachabitur (German certificate of
aptitude for specialized higher education, e.g. at a
polytechnic) and have gained their school-leaving
certificate in Germany. Additionally, these individ-
uals — after having passed their Abitur or Fachabi-
tur examinations - either went straight to university
or completed a course of vocational training in the
dual system first and studied afterwards. Therefore,
they all hold a university or a polytechnic degree.
We exclude school-based vocational training from
the analysis due to its limited comparability. Fur-
thermore, other possible educational paths - apart
from those already mentioned - are not included in
the analysis. Reason for that is the large number of
possible combinations of school, vocational train-
ing and studies at universities (of applied scienc-
es) in Germany from which individuals can choose,
some of which are difficult to compare. For the sake
of simplicity and in order to focus on the hypoth-
esis put forward by Biichel & Helberger (1995), we
therefore limit our analysis to an estimation sam-
ple of 3,909 individuals. Table Al in the appendix
gives descriptive information. Of course, we cannot
rule out the possibility that individuals make edu-
cational decisions at different points in time. That
means, that it is not necessary for individuals to in-
tend to go to university afterwards when they start
vocational training.

Table 1 shows that 21.16 % of all university and
polytechnic graduates have a double qualification.
Double qualifications are more frequent for men
than for women (see Table 1). Compared with the
results of Bellmann & Stephani (2012) the propor-
tion of male graduates having a double qualifica-
tion decreased substantially from 32 % in 2006 to
24.32 % in 2018, whereas there are smaller chang-
es concerning women (21 % in 2006 vs. 17.93 % in
2018). Table 1 also shows that there are no regional
differences between Western and Eastern Germany.
Again, when compared with the results of Bellmann
& Stephani (2012), there is a decline in the percent-
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Table 1. Double qualifications of university and polytechnic graduates, by gender and region

With double qualification

Without double qualification

Total (N=3,909) 21,16 %
Women (N=1,935) 17.93 %
Men (N=1,974) 24.32 %
Western Germany (N=3,436) 21.10 %
Eastern Germany (N=473) 21.56 %

78,84 %

82.07 %
75.68 %

78.90 %
78.44 %

Source: The data set used is the BIBB/BAuA employment survey 2018.

age of graduates having a double qualification in
both Western and - more pronounced - Eastern
Germany. We cannot corroborate the regional dif-
ferences found by Bellmann & Stephani (2012).
Figure 1 presents the Kernel densities of the
hourly wage distributions for men and women sep-
arately (note that the wage distributions refer to the
wage at the time of the survey and not on the first
wages after graduation). It can be seen that the
wage distribution of women without double qual-
ification is slightly shifted to the right compared to
the wage distribution of women with double quali-
fication. For men there is no such rightward shift of
the distribution of those without a double qualifica-
tion. Contrarily, in the third quarter of the distribu-
tion there is a rightward shift of the distribution for
men with a double qualification, meaning that those
earn more than men without a double qualification.

4. Econometric results and discussion

We estimate an augmented Mincer-type earnings
function with log earnings as the dependent variable
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(Mincer, 1974; Cahuc et al., 2014: 215-229 for a
critical discussion): Based on a life-cycle model of
Human Capital accumulation it is suggested that
it is optimal to begin with full-time schooling,
then gradually diminish the proportion of one's
time devoted to schooling after the beginning
of employment. We use a limited-information
maximum likelihood (LIML) estimator because it is
less biased than a two stage least squares estimator
in small samples (Angrist & Pischke, 2008).

As there are gender differences in the incidence
of double qualifications (as seen in Table 1), we esti-
mate our model separately for women and men (we
also estimated our model on the full sample inte-
grating gender interaction terms. The results can be
found in Table A3 in the Appendix). Table 2 shows
the estimations of wages oriented to the approach of
previous studies. We include a dummy for having a
double qualification, which is instrumented by the
age at Abitur, Abitur mark, having an entrance qual-
ification for a university of applied sciences, field of
university studies and field of apprenticeship train-
ing on the first stage. The coefficient of the double
qualification dummy is insignificant for men. For
women, the double qualification dummy is signif-

men

kernel density

.01
I

o 4

Fig. 1. Kernel densities of the hourly wage distributions with and without double qualifications, separately for women

and men
Note: The Epanechnikov kernel function is applied.
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icant and negatively associated with hourly wages
(see Table 2). Having a double qualification reduces
the log hourly wages of women c.p. by 12.2 percent.
Thus, our results for men are in line with Bellmann
& Stephani (2012), who found no significant results
for men, too. For women, our results are in contrast
to the ones of Bellmann & Stephani (2012) as they
do not a significant association of double qualifica-
tions and wages for women either.

The other coeflicients in Table 2 mostly reveal
the expected pattern with respect to the direction
of their effect and their significance: Older employ-
ees are better remunerated than younger employ-
ees (with a decreasing rate). Women whose mother
tongue is German earn significantly more. For men,
the effect of the mother tongue is also positive, but
statistically insignificant. There is also a positive
correlation of tenure and the number of subordi-
nates with the log hourly wages. Additionally, larg-
er firms pay significantly better than smaller ones.

When it comes to sector affiliation, we see differ-
ences between women and men (see Table 2). If em-
ployees working in public service are taken as the
reference, women earn significantly less in all oth-
er sectors but manufacturing. Men earn significant-
ly more when they are employed in manufacturing
and services and less when they are employed in
craft compared to being employed in public service.
For the other sectors, we find no significant associ-
ation with the log hourly wages compared to pub-
lic service.

Next, we investigate the systematic differenc-
es between the wage risk of individuals with and
without double qualifications. In line with Tuor &
Backes-Gellner (2010) we use the average squared
coefficient of variance proposed by Hartog & Vi-
jverberg (2007) as a measure of wage risk. The same
measure is used by Hammen (2011) and Bellmann
& Stephani (2012). Thus, we ensure comparability
with existing studies on double qualifications. Ac-
cording to the results presented in Table 3, we see
only a small difference in the wage risk of individ-
uals with and without double qualifications. For
women with a double qualification the wage risk is
slightly lower than for those without a double quali-
fication. For men the opposite is true: the wage risk
for men with a double qualification is slightly high-
er than the wage risk of men without a double qual-
ification. Thus, the hypothesis of a lower wage risk
for individuals with a double qualification present-
ed in section 2 can only be supported for wom-
en, although the difference in the wage risk with
and without double qualifications is rather small.
For men, the hypothesis cannot be supported. This

is in line with Hammen (2011) and Tuor & Back-
es-Gellner (2010).

5. Conclusions

The release of the BIBB/BAuA Employment Survey
2018 enables us to use current data to revisit double
qualifications, i.e. after obtaining the German
upper secondary school-leaving certificate (Abitur)
completing an apprenticeship first and then graduate
from university. We provide insights into individual
effects of this education strategy although our results
cannot be interpreted causally. This is worthwhile
against the backdrop of a rising wage dispersion in
Germany.

Our analyses reveal that — in comparison with
Bellmann & Stephani (2012) - the proportion of men
with a double qualification decreased by 8 percentage
points between the year 2006 and 2018 but only 3
percentage points for women. Furthermore, our find-
ings suggest that having a double qualification has a
negative association with hourly wages. However, the
respective regression coefficient is not significant for
men. Although, the significant negative relation of
doubles qualifications and earnings for women can
be seen in connection with gender specific develop-
ments on the German labour market, e.g. the prev-
alence of part-time employment, further research is
needed to corroborate the impact of part-time jobs
on earnings for women.

Finally yet importantly, for women with a double
qualification the wage risk is slightly lower than for
those without a double qualification, but for men the
opposite is true. Thus, the hypothesis of a lower wage
risk with a double qualification can only be corrobo-
rated for women, but not for men.

Summing up, double qualifications are a wide-
spread educational strategy among Abitur holders.
Since the number of A-levels in Germany in general
and the number of Abitur holders choosing appren-
ticeship training after school is higher than ever, a
new look at double qualifications is worthwhile. Our
results suggest pronounced differences in the inci-
dence and the impacts on earnings between men and
women. Also, double qualifications do not seem to
be a guarantee for a lower wage risk. These findings
are interesting in light of the fact that, compared to
earlier studies, a greater wage dispersion and increas-
ing wage inequality can be observed in Germany.
There could be an interaction between the growing
number of academics, also due to double qualifica-
tions, and the observed association between double
qualifications on the on hand and earnings and in-
come risk on the other hand.
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Table 2. Log hourly wages of university and polytechnic graduates, LIML regressions by gender

Women Men
-0.122** -0.007
Double qualification (dummy) (0.050) (0.051)
Age (years) 0.045%** 0.031%**
ety (0.012) (0.010)
A d -0.0004** -0.0002
e, square
8654 (0.0001) (0.0001)
-0.061 -0.003
Forei d
oreigner (dummy) (0.062) (0.060)
Mother tongue German 0.115** 0.070
(dummy) (0.046) (0.044)
Actual . ( ) -0.001 -0.0005
ctual experience (years
P 4 (0.005) (0.005)
-0.0001 -0.0002**
Actual experience, squared (0.0001) (0.0001)
T ( ) 0.008*** 0.005%**
enure (years
Y (0.001) (0.001)
Number of direct subordinates, 0.001* 0.001%*+*
in 100 (0.001) (0.0002)
Establishment size (reference: 1-19 employees)
20-99 ] d ) 0.143%%* 0.136%**
-99 employees (dumm
poy Y (0.028) (0.032)
100-499 1 d ) 0.148*%** 0.154*%**
-499 employees (dumm
oy f (0.030) (0.032)
500 or more employees 0.221%* 0.272%0%*
(dummy) (0.030) (0.031)
Sector (reference: public service)
0.089%** 0.200%**
Manufacturing (dummy) 0.032) (0.023)
-0.220%** -0.240%**
Craft (d
raft (dummy) (0.042) (0.085)
-0.327%4** 0.013
Trade (d
rade (dummy) (0.087) (0.047)
-0.027 0.057**
Other services (dummy) (0.024) (0.022)
-0.090** 0.044
Oth tor (d
er sector (dummy) (0.037) (0.046)
-0.140%** -0.163%**
Eastern Germany (dummy) 0.027) (0.028)
0.008*** 0.014%**
Weekl king h
eekly working hours (0.001) (0.001)
Number of observations 1,935 1,974
R? 0.2295 0.2986
U Establishment size  Establishment
Joint significance of dummy . sige #**
variable groups Sector *** Sector ***

The data set used is the BIBB/BAuA employment survey 2018. Standard errors in brackets. */**/*** indicates statistical
significance at the 10/5/1 percent level. Having a double qualification (Dummy) is instrumented by Age at the Abitur
(years), Age at the Abitur, squared, Abitur mark (3 dummies), Having an entrance qualification for a university of
applied sciences (dummy), field of university studies (5 dummies) and field of apprenticeship training (9 dummies).
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Table 3. Wage risk measure by gender and double qualification

Women Men
i 1
With double 0.014 0.016
qualification
Without double
. . 0.016 0.012
qualification

Note: The data set used is the BIBB/BAuA employment survey 2018.
Wage risk is measured as the average squared coefficient of variance
and relies on the specification of the LIML regressions presented in
Table 2.

References

Angrist, J. & Pische, J. (2009). Mostly harmless
econometrics: an empiricist's companion. Princeton:
Princeton Univ. Press.

Autorengruppe Bildungsberichterstattung (2020).
Bildung in Deutschland 2020. Bielefeld: wbv
Media. DOL https://doi.org/10.3278/6001820gw.

Baumgarten, D., Felbermayer, G. & Lehwald, S.
(2020). Dissecting between-plant and within-
plant wage dispersion: Evidence from Germany.
Industrial Relations, 59: 85-120. DOL: https://doi.
org/10.1111/irel.12249.

Behrens, M., Pilz, M. & Greuling, O. (2008).
Taking a straightforward detour: Learning and
labour market participation in the German
apprenticeship system. Journal of Vocational
Education and Training, 60(1): 93-104. DOL:
http://dx.doi.org/10.1080/13636820701837730.

Bellmann, L., Parmentier, K., Plicht, H. & Schreyer,
F. (1996). Auswirkungen einer zusitzlichen
Lehre auf die Beschiftigungschancen von
Universititsabsolventen - Eine Forschungsnotiz
aus Sicht des IAB (Effects of additional teaching
on the employment opportunities of university
graduates - A research note from the perspective
of the IAB- in German). Mitteilungen aus der
Arbeitsmarkt-und Berufsforschung, 29(3): 428-430.

Bellmann, L. & Stephani, J. (2012). Effects of
double qualifications on various dimensions of
job satisfaction. Empirical Research in Vocational
Education and Training, 4(2): 95-114. DOL https://
doi.org/10.1007/BF03546511.

Briill, E. & Gathmann, C. (2020). Evolution of the
East German wage structure. ZEW Discussion
Paper No. 20-081.

Biichel, E. & Bausch, T. (1998). Zum Einkommenseffekt
einer vor dem Universititsstudium absolvierten
Berufsausbildung (On the income effect of vocational
training completed before university studies- in
German). Jahrbuch fiir Wirtschaftswissenschaften/
Review of Economics 49(1): 93-107.

Biichel, F. & Helberger, C. (1995). Bildungsnachfrage
als Versicherungsstrategie (Demand for education
as an insurance strategy - in German). Mitteilungen
aus der Arbeitsmarkt- und Berufsforschung, 28(1):
32-42.

Buttler, F. & Tessaring, M. (1993). Humankapital als
Standortfaktor (Human capital as a location factor
- in German). Mitteilungen aus der Arbeitsmarkt-
und Berufsforschung, 26(4): 467-476.

Cahuc, P, Carcillo, S. & Zylberberg, A. (2014).
Labor Economics (2™ edition). Cambridge,
Massachusetts : The MIT Press.

Card, D., Heining, J. & Kline, P. (2013). Workplace
heterogeneity and the rise of West German wage
inequality. The Quarterly Journal of Economics,
128(3): 967-1015. DOI: hitps://doi.org/10.1093/
qje/qjt006.

Christiansen, C., Joensen, J.S. & Nielsen, H.S.
(2007) The risk-return trade-off in human capital
investment. Labour Economics, 14(6): 971-986.
DOIL: https://doi.org/10.1016/j.1abeco.2007.06.001.

Croson, R. & Gneezy, U. (2009). Gender differences
in preferences. Journal of Economic Literature,
47(2): 448-474. DOL: https://doi.org/ 10.1257/
jel.47.2.448.

Dohmen, D., Hurrelmann, K. & Yelubayeva,
G. (2021). Kein Anschluss trotz Abschluss?!
Benachteiligte Jugendliche am Ubergang
in Ausbildung (No
graduation? Disadvantaged young people at

connection despite

the transition to training - in German), FIS-
Forum, 76, Forschungsinstitut fiir Bildungs- und
Sozialokonomie (FiBS).

Dustmann, C., Ludsteck, J. & Schonberg, U. (2009).
Revisiting the German wage structure. The



66 Lutz Bellmann and Stephanie Priimer / Bulletin of Geography. Socio-economic Series / 62 (2023): 59-69

Quarterly Journal of Economics, 124(2): 843-881.
DOTL: https://doi.org/10.1162/gjec.2009.124.2.843.
Edeling, S. & Pilz, M. (2017). ‘Should I stay or should
I go?’-the additive double qualification pathway
in Germany. Journal of Vocational Education &
Training, 69(1): 81-99. DOI: https://doi.org/10.10
80/13636820.2017.1300594.

Fitzenberger, B. & Seidlitz, A. (2020). Die
Lohnungleichheit von Vollzeitbeschiftigten in
Deutschland: Riickblick und Uberblick (Wage
inequality for full-time employees in Germany: a
review and overview - in German). Wirtschafts-
und Sozialstatistisches Archiv, 14(2): 129-144. DOI:
https://doi.org/10.1007/s11943-020-00273-w.

Goos, M., Manning, A. & Salomons, A. (2014).
Explaining job polarization: Routine-biased
techno-logical change and offshoring. American
Economic Review, 104: 2509-2526. DOL: https://
doi.org/10.1257/aer.104.8.2509.

Hall, A., Hiinefeld, L. & Rohrbach-Schmidt, D.
(2020). BIBB/BAuA Employment Survey of
the Working Population on Qualification and
Working Conditions in Germany 2018. SUF_1.0;
Research Data Center at BIBB (ed.); GESIS
Cologne (data access); Bonn: Federal Institute for
Vocational Education and Training. DOI: https://
doi.org/10.7803/501.18.1.1.10.

Hammen, A. (2011). Mehrfachqualifikationen:
Sprungbrett oder Umweg?. Rainer Hampp
Verlag, Mering. DOI: https://doi.org/
10.1688/9783866187580.

Hartog, J. & Vijverberg, W.P. (2007). On compensation
for risk aversion and skewness affection in wages.
Labour Economics, 14(6): 938-956. DOL: https://
doi.org/10.1016/j.labeco.2007.08.002.

Hillmert, S. & Jacob, M. (2003). Social inequality in
higher education. Is vocational training a path-
way leading to or away from university? European
Sociological Review, 19(3): 319-334. DOL: https://
doi.org/10.1093/esr/19.3.319.

IAQ (2020). Sozialpolitik-aktuell. Institut fiir
Arbeit und Qualifikation der Universitat
Duisburg-Essen (Social policy news. Institute
for Labour and Qualification at the University

of Duisburg-Essen.- in German). Available
at: http://www.sozialpolitik-aktuell.de/tl_files/
sozialpolitik-aktuell/_Politikfelder/Arbeitsmarkt/
Datensammlung/PDF-Dateien/abbIV8d.pdf.

JanBlen, S. & Backes-Gellner, U. (2009). Skill
obsolescence, vintage effects and changing tasks.
Applied Economics Quarterly, 55(1): 83-103. DOI:
https://doi.org/10.3790/aeq.55.1.83.

Mincer, J. (1974). Schooling, experience and earnings.
New York: Columbia University Press.

Moller, J. (2016). Lohnungleichheit — Gibt es eine
Trendwende? (Wage inequality - Is there a trend
reversal? - in German). Wirtschaftsdienst, 96(1):
38-44. DOI: https://doi.org/10.1007/s10273-016-
1949-5.

Palacios-Huerta, 1. (2003). An empirical analysis
of the risk properties of human capital returns.
American Economic Review, 93(3): 948-964. DOI:
https://doi.org/ 10.1257/000282803322157197.

Rohrbach-Schmidt, D. & Hall, A. (2020). BiBB/
BAuA Erwerbstitigenbefragung 2018 (BiBB/
BAuA employment survey 2018 - in German).
BiBB-FDZ Daten- und Methodenberichte 1/2020.
Bonn.

Spitz-Oener, A. (2006). Technical change, job
tasks, and rising educational demands: looking
out-side the wage structure. Journal of Labor
Economics, 24(2): 235-270. DOI: https://doi.
0rg/10.1086/499972.

Tuor, S.N. & Backes-Gellner, U. (2010). Risk-
return trade-offs to different educational paths:
vocational, academic and mixed. International
Journal of Manpower, 31(5): 495-519. DOI: https://
doi.org/10.1108/01437721011066335.

Van Loo, J., De Grip, A. & De Steur, M. (2001).
Skills obsolescence: causes and cures. International
Journal of Manpower, 22(1/2): 121-138. DOI:
https://doi.org/10.1108/01437720110386430.



Lutz Bellmann and Stephanie Priimer / Bulletin of Geography. Socio-economic Series / 62 (2023): 59-69

67

Appendix

Table Al. Descriptive Statistics

Women Men p-value (Mann-
Mean Std. Dev. Mean Std. Dev. Whitney test)
Double qualification (dummy) 0.1793 0.3837 0.2432 0.4291 0.0000
Hourly wage in € 26.4674 13.3086 32.9679 17.6322 0.0000
Log hourly wages 3.1796 0.4449 3.3938 0.4489 0.0000
Age (years) 46.3189 10.8644 46.0917 11.0931 0.5516
Age at Abitur (years) 19.8791 2.6188 20.2964 2.8598 0.0000
Foreigner (dummy) 0.0310 0.1734 0.0274 0.1632 0.4975
Mother tongue German (dummy) 0.9406 0.2365 0.9463 0.2255 0.4378
Actual experience (years) 21.5644 11.5278 21.1196 11.4712 0.2212
Tenure (years) 12.9716 10.8740 12.7457 10.6264 0.8109
Number of direct subordinates 3.4171 13.4396 9.8642 45.3579 0.0000
Eastern Germany (dummy) 0.1344 0.3411 0.1079 0.3103 0.0112
Abitur mark very good (dummy) 0.2093 0.4069 0.1606 0.3672 0.0001
Abitur mark good (dummy) 0.5990 0.4902 0.5841 0.4930 0.3443
Abitur mark fair (dummy) 0.1876 0.3905 0.2462 0.4309 0.0000
Abitur mark satisfactory (dummy) 0.0041 0.0642 0.0091 0.0951 0.0553
1-19 employees (dummy) 0.1654 0.3716 0.1044 0.3058 0.0000
20-99 employees (dummy) 0.3504 0.4772 0.2472 0.4315 0.0000
100-499 employees (dummy) 0.2444 0.4299 0.2730 0.4456 0.0412
More than 500 employees (dummy) 0.2398 0.4271 0.3754 0.4843 0.0000
Public Service (dummy) 0.5421 0.4984 0.3779 0.4850 0.0000
Manufacturing (dummy) 0.0997 0.2997 0.2599 0.4387 0.0000
Craft (dummy) 0.0109 0.1036 0.0106 0.1026 0.9482
Trade (dummy) 0.0527 0.2235 0.0370 0.1888 0.0174
Other services (dummy) 0.2274 0.4193 0.2761 0.4472 0.0005
Other sectors (dummy) 0.0672 0.2504 0.0385 0.1924 0.0001
Observations 1,935 1,974

Notes: The data set used is the BIBB/BAuA employment survey 2018. P-values refer to Mann-Whitney tests on
differences in the distribution of the listed variables by gender.
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Table A2. First-stage regressions by gender

Women Men
0.041%** 0.015
A
ge (years) (0.009) (0.011)
Ace. squared -0.001+** -0.0003***
, squar
8654 (0.0001) (0.0001)
-0.134** -0.054
Forei d
oreigner (dummy) (0.039) (0.047)
0.026 0.092**
Mother tongue German (dummy) 0.033) (0.039)
Actual experience (years) 0.006 0.016™
1
p Y (0.004) (0.005)
Actual experience, squared 0.0001 0.00003
X 1 N
P 4 (0.0001) (0.0001)
T ( ) -0.001 -0.002
emure tyears (0.001) (0.001)
Number of direct subordinates, in 100 0.0004 0.0002
(0.0003) (0.0001)
Establishment size (reference: 1-19 employees)
0.014 -0.007
20-99 1 d
employees (dummy) (0.023) (0.031)
-0.001 0.012
100-499 1 d
employees (dummy) (0.026) (0.032)
500 I d ) 0.007 -0.027
or more employees (dummy, 0.027) 0.032)
Sector (reference: public service)
-0.004 -0.014
Manufacturing (dummy) (0.033) (0.027)
-0.025 0.055
Craft (d
raft (dummy) (0.084) (0.098)
0.023 -0.044
Trade (d
rade (dummy) (0.040) (0.051)
0.022 0.023
Oth i d
er services (dummy) (0.021) (0.024))
0.002 0.019
Oth t d
er sector (dummy) (0.027) (0.045)
0.005 -0.012
Eastern Germany (dummy) (0.024) (0.027)
0.0004 0.0007
Weekl king h
eekly working hours 0.001) (0.001)
0.025 0.116%**
A t Abit
ge at Abitur (years) (0.019) (0.032)
-0.0001 -0.002***
Age at Abitur, d
ge at AbItur, square (0.0004) (0.001)
University of applied sciences entrance 0.156**% 0.111%%%
qualification (dummy) (0.041) (0.037)
Abitur mark (reference: very good)
0.030* -0.002
Good (d
ood (dummy) (0.018) (0.023)
0.057** -0.0002
Fair (d
air (dummy) (0.024) (0.027)
-0.038 0.139
Satisfact d
atisfactory (dummy) (0.138) (0.092)
Field of universi lytechni
ield of university/ po'ytec nic degree (5 Yes Yes
dummies)
Field of apprenticeship (9 dummies) Yes Yes
Number of observations 1,935 1,974
R? 0.3373 0.2721

Notes: The data set used is the BIBB/BAuA employment survey 2018. Standard errors in brackets. */**/*** indicates

statistical significance at the 10/5/1 percent level.
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Table A3. Log hourly wages of university and polytechnic

graduates, interacted LIML regressions

Double qualification (dummy)
Age (years)
Female*Age
Age, squared

Female* Age squared
Foreigner (dummy)
Female*Foreigner
Mother tongue German (dummy)
Female* Mother tongue German
Actual experience (years)
Female* Actual experience
Actual experience, squared
Female* Actual experience squared
Tenure (years)
Female*Tenure
Number of direct subordinates, in 100

Female* Number of direct subordinates

-0.068*
(0.036)
0.032***
(0.008)
0.044***
(0.008)
-0.0002**
(0.0001)
-0.0004***
(0.0001)
-0.011
(0.061)
-0.051
(0.061)
0.077*
(0.044)
0.112%*
(0.044)
0.001
(0.004)
-0.002
(0.004)
-0.0002**
(0.0001)
-0.0001
(0.0001)
0.005***
(0.001)
0.008***
(0.001)
0.001%**
(0.0002)
0.001**
(0.001)

Establishment size (reference: 1-19 employees)

20-99 employees (dummy)
Female*20-99 employees
100-499 employees (dummy)
Female*100-499 employees
500 or more employees (dummy)

Female* 500 or more employees
Sector (reference: public service)

Manufacturing (dummy)
Female* Manufacturing
Craft (dummy)
Female*Craft

Trade (dummy)

Female* Trade

0.134***
(0.002)
0.143%*
(0.026)
0.156™**
(0.032)
0.147%+*
(0.029)
0.272%%*
(0.032)
0.218***
(0.030)

0.207***
(0.032)
0.085***
(0.031)
0.016
(0.047)
-0.226**
(0.041)
-0.224**
(0.086)
-0.336***

(0.085)
. 0.062***

Other services (dummy) (0.022)

-0.031

" .

Female* Other services 0.023)

0.045

Other sector (dummy) (0.046)
-0.090**

"

Female*Other sector (0.013)
-0.166***

Eastern Germany (dummy) (0.028)
-0.140%**

"

Female* Eastern Germany (0.026)
. 0.014***

Weekly working hours 0.001)
0.008***

" .
Female*Weekly working hours (0.001)
Number of observations 3,909
R’ 0.3069
Establishment

Joint significance of dummy variable groups size***

Sector***

Note: The data set used is the BIBB/BAuA employment survey
2018. Standard errors in brackets. */**/*** indicates statistical
significance at the 10/5/1 percent level. Having a double quali-
fication (Dummy) is instrumented by Age at the Abitur (years),
Age at the Abitur, squared, Abitur mark (3 dummies), Having an
entrance qualification for a university of applied sciences (dum-
my), field of university studies (5 dummies) and field of appren-
ticeship training (9 dummies).
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