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Introduction

Unlike what current discussions about the ‘internship generation’ suggest, previ-
ous research has shown that higher education graduates in Europe continue to be
relatively successful in entering the labour market, even in times of high unem-
ployment and increasing labour market deregulation. When compared to those
with lower educational credentials, graduates rapidly find a job, are employed in
better positions, are less often affected by unemployment, their unemployment
spells are shorter, and their average earnings tend to be higher than those of other
employees (Müller & Shavit, 1998; Brennan et al., 1996; Teichler, 2007b, 2007a;
Schomburg, 2007; Schomburg & Teichler, 2006; Scherer, 2005; Hillmert, 2001;
Butz, 2000; OECD, 2009).These advantages notwithstanding, many work in a job
which does not correspond to their training (horizontal inadequacy) or have
earnings below the average pay level of graduates (vertical inadequacy). In
Germany, roughly one out of seven graduates is subject to a spell of inadequate
employment during the first five years after graduation (Fehse & Kerst, 2007).

Previous research on inadequate employment, also called over-education or
skill mismatch, has mainly focused on its determinants and consequences for
career progression (Büchel et al., 2003; Allen & Velden, 2002, 2001; Wolbers,
2003; Allen & Vries, 2007). In this article, we ask what higher education graduates
can do after entering the labour market to increase their wages in order to avoid or
overcome vertically inadequate employment. More precisely, we analyse whether
participation in further education increases their wages during the first years after
graduation. In times of rapid technological and organisational change, the impor-
tance of initial occupational training is in decline, whilst further education
becomes more and more important for labour market success (Buchholz et al.,
2006).This should also hold true for higher education graduates. From studies on
the selectivity into further education we know that highly educated persons have
better chances of participating in further education measures (Behringer, 1999;
Büchel & Pannenberg, 2004; Hubert & Wolf, 2007; Schiener, 2006; Schömann &
Leschke, 2004). Schömann and Leschke (2004, p. 358) report that 38% of higher
education graduates are involved in further education measures, compared to 26%
among respondents with completed apprenticeship and only 7% among respond-
ents without occupational qualifications.A descriptive analysis of a German higher
education graduate cohort from 1997 shows that only 6% have not been involved
in any measure of further education in the first five years of their working life
(Kerst & Minks, 2004). These measures include lectures, exhibitions, congresses
and workshop as well as — less frequently — long-term courses, medical speciali-
sations and further studies.1 Short-term courses offered by employers or external
providers are especially important for graduates in computer sciences or electrical
engineering, while medical doctors have the highest participation rate in all forms
of further education (Kerst & Minks, 2004).The question which arises is whether
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among such participants, we can still observe a positive effect on wages and, if so,
which further education strategies can be said to be most successful for higher
education graduates. On the one hand, previous research suggests that further
education is likely to be more valued in the work environments of the highly
qualified than in low-skilled work places (Bolder & Hendrich, 2000). Moreover, it
seems to be most important in the early phases of working life. But the very high
participation rate among higher education graduates could lead to a ‘devaluation’
of further education certificates in this group, reducing its relevance for wage
returns.

We test these assumptions by using a German graduate panel which traces a
sample of graduates up to five years after they obtained their degree in 1997 (HIS
Absolventenpanel). We first present an overview of previous research on labour
market returns of further education in Germany, followed by theoretical
approaches that aim at explaining why and under which circumstances further
education may entail monetary rewards for higher education graduates. The
remaining sections present data, methods and empirical results. In the concluding
section, we link the empirical results to the presented theoretical arguments and
place them within previous empirical research.

Previous Research on Labour Market Returns to Further Education

While Germany’s education system, just like many other European systems, tra-
ditionally focused on schooling and occupational training in early adult life, further
education throughout the life course has been given increasing importance for
labour market outcomes (Allmendinger, 1994; Backes-Gellner, 1999; Becker &
Hecken, 2005). Due to changing technological and organisational work environ-
ments, adults are now expected to continuously update their qualifications to
maintain their employability. The empirical question as to whether these efforts
constitute an advantage for workers and employees has, however, only recently
been addressed.

Previous studies on further education addressed two main topics at the indi-
vidual level: those dealing with the question of who participates in further educa-
tion and those analysing its labour market consequences. Studies on individual
chances of participation in further education have yielded a variety of undisputed
results regarding socially unequal opportunities to participate (Behringer, 1999;
Büchel & Pannenberg, 2004; Hubert & Wolf, 2007; Schiener, 2006; Schömann &
Leschke, 2004). However, studies on the effects of further education on wages,
career mobility or future unemployment risks are characterised by disputed and
sometimes contradicting results. Some research on labour market consequences
relies on participants’ subjective reports of returns from further education and
shows positive effects such as ‘personal development’ (Beicht et al., 2006). Others
focus on individual motives and indicate that employees often participate to obtain
wage increases (Schömann & Becker, 1995; Weber, 1989).These subjective meas-
ures, however, risk overestimating the positive effects of further education by not
taking into account real labour market returns (Behringer, 1996). If studies use
objective measures of labour market returns, such as income or status (Büchel &
Pannenberg, 2004; Fitzenberger & Prey, 1998; Jürgens & Schneider, 2006;
Lechner, 1999; Pannenberg, 1998; Pischke, 2001; Schömann & Becker, 1998),
results are more ambiguous, since only some find positive effects.This is partly due
to a large variety of operationalisations of further education (Wohn, 2007) and
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partly to the methodological problem of selectivity. The estimation of the causal
effect of further education on individual wages continues to be a challenge for
empirical research.The difficulty arises from the fact that participation in further
education measures is not distributed equally in the population. Since it is not
allocated randomly, the group of participants differs from that of non-participants
in many observed and non-observed variables, such as motivation or ability, which
also influence wages. In order to deal with the problem of non-random selection
into further education, several methods have been applied to estimate the ‘net’
effect on labour market outcomes: fixed and random effect models (Büchel &
Pannenberg, 2004; Fitzenberger & Prey, 1998; Pannenberg, 1998; Pischke, 2001),
matching methods (Fitzenberger & Prey, 1998; Lechner, 1999) or Heckman
corrections (Becker, 2000; Becker & Schömann, 1996; Schiener, 2007).

Most authors who analyse the German situation using selection corrections
find small but (mostly) significant effects of further education on income. Pischke
(2001) examines wage effects of further education on the basis of the GSOEP data
from the years 1986–1989; in addition to the binary participation variable, he
includes information on the length of the measure and on whether it was taken
during work or leisure time. For both fixed and growth effect models, further
education does not show a significant positive effect. Jürgens and Schneider (2006)
report similar results from their analysis of the GSOEP data from the years
1984–2000, using both fixed growth models and matching models. In contrast,
Fitzenberger and Prey (1998) find significant positive returns; however, they stress
the sensitivity of the results to model specifications. The analyses of Büchel and
Pannenberg (2004) and Pannenberg (2008), which are based on GSOEP data
from the years 1984–2002 and use fixed growth models, find significant positive
effects for West German respondents who are under 44 years of age; in East
Germany, the effects are also significant for older age groups. Wolter and Schiener
(2009) confirm the positive effect of further education on wages by applying fixed
effect models to the Microcensus panel waves 1996–1998. However, when esti-
mating separate models for age groups, the authors only find this positive effect for
younger age groups (aged 20–44) inWest Germany. Moreover, they show that the
effect of further education decreases with increasing initial schooling level, from
5% for those with basic schooling (‘Hauptschulabschluss’) to 2.8% for higher
education graduates, which is no longer significant. The effect is, however, the
opposite regarding the length of further education measures: for the highly edu-
cated, they find a significant positive effect of 1% per month in further education
(Wolter & Schiener, 2009, p. 110).

Finally, some interesting gender differences regarding the benefits of further
education are reported. Regarding participation, based on GSOEP data from
2000, Schömann and Leschke (2004) report that women still lag behind their male
counterparts (22% vs. 26%).These results confirm earlier American studies which
show that women receive less training than men (Altonji & Spletzer, 1991; Barron
et al., 1993; Green, 1991; Lynch, 1992). It is argued that this has to do partly with
self-selection due to their greater involvement in family duties and partly to a
selection by employers who prefer investing in full-time personnel, mainly men
(Evertsson, 2004; Schömann & Leschke, 2004). Moreover, women are less likely
to participate in further education measures during their work time (Schömann &
Leschke, 2004, p. 370). Similar results are reported for Sweden where women are
less likely than men to participate in formal on-the-job training during ordinary
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work hours, administered and paid for by the employer; they are, moreover, more
likely to take part in industry-specific training, whereas men are more likely to
participate in general training and training that increases promotion opportunities
(Evertsson, 2004). It has also been shown for Sweden that women do not profit as
much as men from their further training (Evertsson, 2004; Regnér, 1997).

As for interaction effects with institutional variables, Schömann and Leschke
(2004) report that large firms (over 200 employees) facilitate participation in
further education for men but not for women. Public sector employment provides
good opportunities for both men and women (Schömann & Leschke, 2004, p.
382). In the general population, this is reflected in the finding that men attribute
greater importance to further professional training than women; regarding higher
education graduates, the evaluation is similar for both sexes (Schömann &
Leschke, 2004, p. 363). Becker’s and Schömann’s (1996) analysis of the German
Life-History Study finds, moreover, that men can profit from further education in
relation to within-firm job changes, while women profit mostly from their further
education when changing firms or, alternatively, when staying at their workplace.

What can we learn from previous research regarding wage effects of further
education for higher education graduates? First, it seems that the exclusive focus
on higher education graduates has the advantage of overcoming the problem of
selectivity, since almost all respondents with a higher education degree participated
in some kind of further training measure at the beginning of their careers (Kerst &
Minks, 2004). Second, the sub-group of higher education graduates is a special
case regarding the question of monetary returns to further education. Since they
are closely involved in further education over the life course, it is questionable
whether participation leads to income increases or whether — due to inflationary
processes — further education does not show any positive income effects. Overall,
it follows from the literature review that higher education graduates participate
more often in further education; yet, whether this has positive effects on their
incomes is less clear. Therefore we take into account the quantity and quality of
further education activities. Regarding quantitative differences, previous studies
pointed to the importance of the number and duration of the courses taken. In
terms of funding, it has been shown that it made a difference whether the further
education measure was employer-subsidised or not. And finally, it seems necessary
to take into account qualitative differences between general and specific skills
acquired in further training. For all these characteristics, we discuss differences in
related wage premiums for male and female higher education graduates.

Theoretical Explanations of the Wage Effects of Further Education

for Graduates

Since almost all higher education graduates participate in some kind of further
education measure during the first five years of their career, we differentiate
between the frequency of participation, the duration of measures, funding, and
skills acquired. In order to develop hypotheses about which strategies may have the
highest monetary reward, we draw on two theoretical approaches which are con-
sidered classical in this area: signalling and human capital theory.

One of the most prominent theories for explaining wage returns to further
education is the human capital theory whereby education is seen as an investment
in people’s human capital which is deemed to increase their productivity and thus
lead to higher financial remuneration (Becker, 1964; Sesselmeier & Blauermel,
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1997). Although classical versions focused on years of schooling in early life
(Buchmann et al., 1999), later developments described the accumulation of
human capital as a lifelong process which is also related to further education
(Becker & Hecken, 2005; Blossfeld & Huinink, 1991). People are believed to
behave rationally when investing in their human capital over the life course, for
example by participating in further education, so that accumulated earnings, net of
direct costs for education and indirect opportunity costs due to employment
breaks are maximised (Buchmann et al., 1999).

Regarding the quantity of further education courses taken, this indicates that
a higher number of courses leads to an increase in human capital and greater
individual productivity and, consequently, higher wages. However, the marginal
utility principle of human capital theory also predicts that a person’s investment in
further education ends when direct and indirect costs exceed utility.Thus, onemust
examine whether participation in a higher number of further education courses is
associated with linearly increasing monetary returns or whether there is a ‘cut-off
point’ where marginal utilities start to diminish again. From the classical human
capital theory,we can expect diminishingmarginal utilities in investments in further
education.Yet, the amount of human capital acquired through further education
cannot only be measured by the number of courses taken. The length of further
education should alsomatter, since longer trainingmeasures are equalled to a higher
investment in a participant’s human capital. Hence, participation in longer further
education courses should, ceteris paribus, yield higher monetary returns.

Unlike the human capital theory, Spence’s signalling approach (1973) tries to
incorporate employer decisions in the problem of matching individuals to jobs. Job
matching occurs in the context of a feedback loop in which employers’ expectations
lead to wage offers for those with various levels of education, which, in turn, leads
to investment in education by individuals. Following recruitment, the discovery of
the relationships between education and productivity results in revised expectations
and beliefs and the cycle starts again. In the logic of the signalling theory, the
relation between participation in further education measures is not explained by an
increase in remunerated productivity (as the human capital theory would have it).
Instead, participation serves as signals or ‘screening devices’ (Stiglitz, 1975) which
help employers when hiring people to have an ‘educated guess’ about their pro-
ductivity.Thus, they can draw conclusions regarding their work orientation, lifestyle
and other behavioural components (e.g. tendency to absenteeism, continuity of
employment, reliability, learning aptitude, motivation, etc.) (Weiss, 1995, p. 133).
While the marginal utility principle of the human capital theory expects a person’s
investment in further education to end when direct and indirect costs exceed utility,
the signalling theory expects a never ending competition for more further education
courses (Berg, 1970).This is especially true when candidates cannot be differen-
tiated by observable differences in productivity, such as educational qualifications.2

From signalling theory, we would thus expect that the frequency of further educa-
tion measures had a linear positive effect on wages since employers perceive them
as signals of high productivity. Likewise, long-termmeasures should be perceived as
signals that the participant has spent a considerable amount of time and effort to
build up further qualifications.

Regarding qualitative differences, two types of further training are differenti-
ated in the literature: occupation-specific and general. Becker’s version of the
human capital theory draws attention to the problem of general vs. specific skill
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acquisition (Becker, 1962). Specific further training is supposed to increase a
person’s firm- or occupation-specific expertise and consists of (formal) on-the-job
training and preparatory courses to take on new job tasks or for advancement in
the firm. General further training is understood to increase a person’s general
competences or self-development, e.g. courses in computing skills, languages, or
management competences.While the acquisition of general human capital through
further training is useful in many firms, specific human capital is only beneficial to
the firm that has provided it through further training.

The main problem of general skills is the poaching of skilled workers by other
firms. Hence, firms are reluctant to invest in their employees’ general skills, since
they are not willing to pay for skills that can be used elsewhere. Instead, individuals
must pay for the acquisition of general further education by receiving nowages or by
earning wages that are below what could be received elsewhere. Firms are willing to
pay for specific training since they benefit from higher productivity. At the same
time, no rational employee would invest in training that cannot be used elsewhere,
especially when the rate of labour turnover is high.Hence,we expect employees who
participate in general further education to receive higher monetary returns, since
they often bear the costs themselves, while the financial contribution of employers
to specific further education reduces the monetary returns for employees. Moreo-
ver, it has been argued that the financial remuneration of further education should
depend on the investor, irrespective of whether the course provides general or
specific human capital (Büchel & Pannenberg, 2004, p. 79). Hence, one can expect
that wage returns to further education are always lower if the employer subsidises the
further education course and claims part of the financial reward.

These arguments lead to the following hypotheses which are to be tested
empirically:
H1.1 Following from human capital and signalling theories, we expect wage
returns to increase with a growing number of further education courses.
H1.2 Following from human capital theory, we expect a decreasing rate of return
to the number of further education courses taken after graduation.
H1.3 Following from human capital and signalling theories, we expect participa-
tion in longer courses to lead to higher rates of wage returns for higher education
graduates.
H2.1 Following from human capital theory, we expect that further education
courses which are co-financed by the employer will lead to lower monetary returns
for the individual employee than courses paid for exclusively by the employee.
H2.2 Regarding the skills acquired through further education, we expect general
further education to have a positive effect on earnings.

Data and Methods

In order to test our hypotheses, we conducted an analysis on the basis of a
representative German panel study of the 1997 graduate cohort (HIS-
Absolventenpanel) which surveys higher education graduates about one (T1) and
five (T2) years after graduation.The survey provides detailed information on the
respondent’s higher education, as well as on the process of entering the labour
market during the first five years after graduation (for a detailed description of the
data set, see Fabian & Minks, 2006).

In order to assess wage returns to further education, we used random effects
panel regressions to estimate logarithmised gross hourly wages.3These regression
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models take into account the clustered nature of the data where two observations
are available per person. Pooled OLS standard errors and test statistics are gen-
erally invalid because they ignore the often substantial serial correlation in the
error terms. Thus, RE models are considered more efficient than pooled OLS
models (Wooldridge, 2009, p. 439).The RE model calculates the influence of the
explanatory variables on the dependent variable by including two error terms in
the equation: the person-specific (time-constant) ai and the error-term uit varying
between individuals and time:
y x x a uit it k itk i it= + + + + +β β β0 1 1 … ,

where Cov (xitj, ai) = 0, t = 1, 2, . . . T; j = 1, 2, . . ., k. ai, i.e. the time-invariate
person-specific error, is a random variable. The assumption is — as in the OLS
regression — that the error term is not correlated with the explanatory variables
(here: at all time points).4

As explanatory factors of the logarithmised gross hourly wages, we included the
measures for the quantity of further education in the first model: Due to the
mentioned high participation rate of graduates, we did not include a binary
variable measuring participation (due to low discriminatory power)5. Instead we
measured the quantity of further education by including the number of further
education measures that a respondent reported to have taken since graduation6, as
well as the exponent of the number to control for declining marginal returns.The
measures of further education included lectures, exhibitions, congresses or work-
shops as well as — less often — long-term courses, medical specialisations or
further studies. As mentioned before, our concept of further education does not
include mandatory phases of practical training immediately after higher education,
as those for teachers, lawyers or medical doctors which are considered part of the
regular professional training. To take into account the duration of further educa-
tion, a dummy variable indicating long-term measures was included, capturing
further studies, medical specialisation or long-term courses.

In the second model, the funding of further education was operationalised by
several dummy variables indicating how the further education measure was
financed: exclusively by the employer, exclusively by the employee, co-financed by
employer and employee, or by the labour office or other funding sources.We also
included variables measuring the human capital which respondents reported to
have acquired by their further education, based on the question ‘Have you expe-
rienced any changes due to your participation in further education?’ Since four
skills could be named, we constructed a variable using only the first skill men-
tioned, assuming that it indicated the most important skill acquired through
further education.The corresponding variable was collapsed into three categories.
General human capital measures if the respondent had developed his or her
personality or social competencies or if he or she had acquired general education
through further education. Firm- and occupation-specific human capital measures
whether the respondent had achieved an increase in occupational skills, more
income, a better position, a more challenging/interesting job, or whether he or she
had changed occupation, changed employer or started self-employment.The third
category captured neither specific nor general human capital, but indicated
whether further education was used to avoid or end unemployment, avoid down-
ward mobility, or compensate deficiencies from higher education.

The third model included all explanatory variables capturing participation in
further education together. In the fourth model we included additional control
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variables (time-varying, if available) which previous research had identified as
having an influence on wage (as well as on participation in further education).
These control variables may be divided into three groups. First, we controlled for
indicators of the respondent’s education biography: a completed apprenticeship,
age at graduation (under 26, 26 to 29 years, 30 years and older) and the type of
higher education degree obtained. Here, we differentiate between ‘Fachhochschule’
degrees, i.e. degrees from a university of applied science, university degrees
(Diplom and Magister), state examinations (Staatsexamen), teaching qualifications
and completed PhD degrees; we also controlled whether a respondent was
involved in an ongoing PhD project. Academic subjects were subdivided into eight
categories based on the ISCED classification (UNESCO, 1997): humanities, arts,
social sciences, law, economics, natural sciences, health, engineering. Second, we
included various family characteristics, namely parental education (at least one
parent with ‘Abitur’), marital status, having at least one child in the household, as
well as the duration of family-related employment breaks (in months). Third, we
included various variables capturing the respondent’s labour market experience
and current employment situation: career orientation (whether a respondent
agreed or strongly agreed to have the following goals: extraordinary achievements
in occupational life, leading position), length of unemployment and work experi-
ence (in months) since graduation, employment in East Germany, vertical labour
market position (employment in a profession or in management), firm size (large
firm with over 500 employees), as well as employment in the public sector. (For a
descriptive overview on all variables, see Table I).

We calculated models separately for men and women in order to trace the
gender-specific influence of our explanatory variables.

Empirical Results

Here, we present some initial results describing the labour market status and wages
of male and female higher education graduates in the first five years after gradu-
ation. Second, the type of further education they have acquired is illustrated in
some detail. Finally, we present evidence from multivariate models on wage
returns of further education.

Descriptive Analysis: graduates in further education

Concerning labour market involvement, the overview in Table II confirms that
our sample of graduates is a highly involved group. In the first year after gradu-
ation, 89% of men and 84% of women are in paid labour. Four years later, the
‘employment gap’ between male and female graduates has widened somewhat:
male graduates have increased their participation to 94%, while female gradu-
ates’ participation has dropped to 79%.7 Compared to the general population,
female higher education graduates are very attached to the labour market. As for
wage development in the first five years after graduation, we find a steep increase
in wages: men’s hourly gross wages increase from 14.56 to 24.31 euros; women’s
from 11.49 to 20.49 euros. At the same time, we observe a remarkable growth
in variation: the standard deviation for male graduates increases from 4.76 to
21.28 and for female graduates from 5.06 to 11.37 euros.

Regarding overall participation in further education, our analysis confirms
previous research with the HIS graduate panel data that only 6% of higher
education graduates have not participated in any measure five years after
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TABLE I. Percentages or means and standard deviations

Variable Mean SD

Woman 0.436
Hourly gross wage T1 13.262 5.122
Hourly gross wage T2 22.829 18.202
Log hourly gross wage T1 2.498 0.443
Log hourly gross wage T2 3.047 0.365
No. of further education measures 10.268 8.883
Long-term further education 0.300
Funding: Employer-financed 0.496

Employee-financed 0.130
Co-financed 0.320
Other financing 0.054

Acqurired skills: general skills 0.069
specific skills 0.508
other skills 0.041
no skills 0.382

Type of degree: ‘Fachhochschule’ 0.276
University Diplom 0.407
Magister 0.065
state examination 0.124
Teaching degree 0.128
PhD 0.113

PhD student T1 0.154
PhD student T2 0.065
Apprenticeship 0.384
Age of graduation: under 26 years 0.202

26–29 years 0.600
30 years or older 0.199

Subject: Humanities 0.112
Engineering 0.312
Natural sciences 0.193
Social sciences 0.053
Law 0.049
Economics 0.141
Health 0.085
Educational sciences 0.034
Arts 0.021

Duration unemployment (months) T1 0.557 1.753
Duration unemployment (months) T2 1.648 4.232
Duration employment (months) T1 5.960 5.967
Duration employment (months) T2 52.020 17.821
Profession, management T1 0.339
Profession, management T2 0.347
Large firm T1 0.303
Large firm T2 0.421
Public sector T1 0.396
Public sector T2 0.387
Job in East Germany T1 0.151
Job in East Germany T2 0.153
Family status: married T1 0.174
Family status: married T2 0.449
Child in household T1 0.121
Child in household T2 0.358
Duration family obligations (months) T1 2.373 7.473
Duration family obligations (months) T2 3.114 10.089
Parent with ‘Abitur’ 0.470 0.499
Career-orientation 0.380 0.485
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graduation (Kerst & Minks, 2004).The figure does not vary much between sexes
(men: 6%, women: 7%).

Regarding the frequency of involvement, graduates reported being involved
rather regularly in further education measures. The average number of further
training measures in the first five years after graduation was 10 for both sexes, with
a somewhat larger standard deviation of 9.6 for women than for men (8.3).As to the
type of training which graduates attend, short-term measures were by far the most
frequent: over 70% reported having listened to lectures, around 60% of male
graduates attended exhibitions or congresses (52% females).A much smaller group
was involved in long-term courses (men:17%,women:24%),medical specialisation
(men: 4%, women: 6%) and further studies (men: 4%, women: 5%).8

Another interesting finding is the gender difference in financial support from
employers for their graduate employees’ further education: while 60% of male
graduates reported that their employers funded their further education, only 37%
of female graduates had that experience.At the same time, women were more likely
to pay either exclusively themselves for their further training (20%, vs. 8% men) or
co-finance the measure (women: 36%, vs. 29% men). A small percentage of 4%
male and 8% female graduates reported having had other sources of funding, such
as the labour office.

As for the type of skills which graduates reported to have acquired through
further education, specific skills were by far the most dominant (around 50%).
This category included respondents who reported having achieved an increase in
occupational skills, more income, a better position, a more challenging/interesting
job, or changed occupation or employer, or started self-employment through their

TABLE II. Labour market returns and participation in further education

Men Women

Variable Mean SD Mean SD

In employment T1 89.27 84.62
In employment T2 93.96 78.97
Hourly gross wage T1 14.564 4.761 11.487 5.064
Hourly gross wage T2 24.307 21.287 20.485 11.366
Participation in further education 94.42 93.16
No. of further education measures 10.252 8.276 10.290 9.613
Type of training: Lectures 0.739 0.714

Exhibition, congress 0.604 0.519
Workshops 0.876 0.884
Long-term courses 0.169 0.240
Medical specialization 0.036 0.055
Further studies 0.042 0.050
Other 0.026 0.021

Funding: Employer-financed 0.597 0.365
Employee-financed 0.078 0.196
Co-financed 0.287 0.363
Other financing 0.038 0.076

Acqurired skills: general skills 0.076 0.060
specific skills 0.515 0.500
other skills 0.031 0.054
no skills 0.379 0.386

Source: HIS-Absolventenpanel (Graduate cohort 1997).
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further education. Another large group of almost 40% of the respondents reported
not having observed any relevant change through their further education measures.
Finally, there was a smaller group of around 7% of respondents who said that
further education had allowed them primarily to acquire general skills. This
included respondents who reported having developed their personality or social
competencies or acquired general education through further education. No large
gender differences were observed regarding this classification of acquired skills.

Thus, the descriptive results confirm previous findings that higher education
graduates are highly involved in further training. Short-term measures, such as
workshops, lectures or exhibitions and congresses prevail. Moreover, graduates are
most likely to acquire specific skills. Male graduates are more likely than their
female counterparts to have employers who pay for their further training. In the
following, we turn to the question of whether and to what extent this involvement
leads to monetary advantages in the labour market.

Multivariate Hypotheses Testing: wage returns to further education

In order to estimate monetary returns of different types of further education
strategies,we calculated random effectsmodels with logarithmised log hourly wages
as dependent variable. Model 1, which only includes variables that capture further
education activities, shows a small but significant positive effect of further education
on respondents’ wages for both men and women (Table III, model 1). When
including a variety of control variables in the model, the effect is only significant for
men and amounts to an approximate 1% wage increase (Table III, model 2).
Although this effect seems very small, it should be kept in mind that this is the effect
per measure; since the frequency of individual participation is rather high among
higher education graduates (mean: 10), the total effect adds up to a 10% increase for
an average graduate in the first five years of his career.The finding that the positive
effect of the frequency of participation in further education is only significant for
male graduates confirms previous research in Sweden which suggested that men
benefited more from their training (Evertsson, 2004; Regnér, 1997).

Moreover, the squared variable of frequency of further education measures
is significantly negative in all models, although with a very small effect size
(<0.0005). This supports the idea of human capital theory which assumes a
decreasing marginal effect of more further education measures.Theoretical expec-
tations of an ever increasing financial return of additional further educational
measures uttered by signalling theory to the contrary do not seem to hold.
However, the very small effect size indicates that the positive effect of further
education only starts decreasing from a very large number of measures onwards.

The expectation that long-term further education has a positive effect on
income is not confirmed. Although the effect is positive in all models, it is not
statistically significant in any. This contradicts a finding from a previous study
which found that the duration of a measure had a significant positive effect on
wages of the highly educated (Wolter & Schiener, 2009).

In this study, however, we are not able to include length of the measure as a
metric variable; it could thus be that our binary variable does not ideally capture
the effect of duration. In our model, it is more important to know whether the
employer is willing to exclusively finance their employees’ further education.
Unlike arguments from classical human capital theory, both exclusively employee-
funded measures and co-financed measures have a negative impact on wages
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TABLE III. Random Effects panel model estimating gross hourly wages

Model 1 Model 2

Men Women Men Women

Quantity of further education

No. of further education 0.014** 0.008** 0.009** 0.003
No. of further education2

-0.000** -0.000** -0.000** -0.000*
Long-term further education 0.000 0.031 0.002 0.009
Funding of further education (RC: Employer-financed)

Employee-financed -0.262** -0.218** -0.056* -0.061**
Co-financed -0.090** -0.120** -0.022+ -0.047*
Other financing -0.167** -0.202** -0.078* -0.042
Skills acquired though further education (RC: No skills acquired)

General human capital 0.143** 0.087* 0.056** 0.052
Specific human capital 0.013 0.006 0.001 0.004
Other human capital -0.147** -0.025 -0.144** -0.020
Control variables 0.086** 0.029
Higher education degree (RC: Fachhochschul-Diplom)
Magister 0.050 -0.036
State examination -0.140** -0.091*
Teaching qual. -0.017 -0.014
Field of study (RC: Humanities)
Engineering 0.096** 0.014
Science 0.086** 0.058*
Social Sciences 0.035 -0.055
Law 0.188** 0.030
Business 0.075* 0.049
Health 0.067 0.014
Education 0.060 0.055
Arts 0.195** 0.000
Phd degree 0.028 0.045
PhD student -0.067** -0.072*
Apprenticeship -0.001 0.007
Age at graduation (RC: 26–29 years old)
< 26 years 0.023 -0.030
> 29 years 0.005 0.036
Career orientation 0.046** 0.026
Unempl. duration 0.003+ 0.000
Work experience 0.008** 0.011**
Profession / Management 0.077** 0.084**
Big firm 0.077** 0.114**
Public sector -0.153** -0.090**
Job East Germany -0.171** -0.117**
Married 0.031* 0.031
Child(ren) 0.027+ 0.106**
Family breaks 0.004+ 0.001
Parent with Abitur 0.003 0.012
Constant 2.813** 2.656** 2.387** 2.302**

No. of observations 4114 2835 4114 2835
No. of group 2377 1787 2377 1787
R square between 0.099 0.058 0.446 0.381

Source: HIS-Absolventenpanel (Graduate cohort 1997), own calculations, significant + p < 0.10,
* p < 0.05, ** p < 0.01.
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compared to exclusively employer-funded measures.This holds true for both men
and women. This result should, however, be interpreted with caution, especially
regarding causality: It could well be that further training is not the cause of wage
increase, but rather a ‘token’ offered by the firm to employees who make a
successful upward move in the firm.

For the skills which respondents have acquired in further education measures,
human capital expectations are confirmed: compared to respondents who report
not having experienced any change through their further education, those who
acquired general further education are rewarded with a comparatively strong and
significant positive effect on their wages.The effect amounts to 14% for men and
9% for women in model 1 (Table III). In model 2, the inclusion of a variety of
controls decreases the effect to 6% for men, while the effect for women is no
longer significant. Further analysis shows that the positive effect is mostly due to
personality development measures. Since we are dealing with the upper strata
of the labour market, we can assume that these measures mainly mean
management-related skills, such as personnel management, team building, etc. It
is plausible that further education measures in this area prepare for leading
positions in a firm and thus contribute to the employee’s financial remuneration.
While we cannot confirm the Swedish finding that men are more likely to par-
ticipate in general training and training that increases promotion opportunities
(Table II), we are in line with the study in the sense that men in our German
graduate sample are also found to benefit more from their further training meas-
ures (Evertsson, 2004).

Discussion and Conclusion

While initial training was traditionally the most important condition for labour
market success in Germany, in times of rapid technological and organisational
change, lifelong learning has become increasingly important to secure adequate
employment throughout one’s working life. This article set out to assess the
importance of further education for wages as an indicator for vertical adequacy of
employment, focusing on higher education graduates. Although previous research
suggests that lifelong learning is more valued in the work environments of the
highly qualified than at low-skilled work places, it could also be that the high
involvement leads to a ‘devaluation’ of further education certificates in such a
highly active group. In terms of frequency of participation, we confirm previous
findings of a small positive effect of further education measures which is, however,
only significant for men. Although it only amounts to a 1% wage increase per
measure, the on average high frequency of participation leads to substantial wage
increase due to participation in further education in the first five years of male
graduates’ careers.

As for the quality of further education measures, we find two additional
differentiations: unlike what human capital theory would expect, we show a sig-
nificantly positive effect of further education measures financed exclusively by the
employer on wages. This holds true for both male and female graduates. Thus,
women who benefit from further training exclusively financed by the employer
also experience significant wage increases. As for the type of further education
measures, we find, as predicted by human capital arguments, that those which
provide graduates with general rather than specific human capital are financially
remunerated. Since we focus on the highly educated who are well-placed in the
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labour market, we assume that these further education courses mainly comprise
management-related skills, such as leadership or teambuilding skills. Again, this
effect is only significant for men. Male graduates’ further education strategies are
thus more successful in terms of wage increase as an indicator of vertical labour
market segregation than those of their female counterparts.

Generally, one can say that the influence of initial graduate training continues
— at least in Germany — to be central for the development of wages at the
beginning of careers. Despite the ongoing importance of initial training, further
education can contribute to wage setting processes in early graduates’ careers.
More specifically, frequency of participation does have a small but significant effect
on male wages. However, qualitative aspects of further education are more impor-
tant. More specifically, those measures which are exclusively funded by the
employer exert a positive influence on both male and female graduates’ wages.
Additionally, male graduates profit most from general further education, mainly in
the form of courses aiming at personality development. We thus conclude that
graduates’ vertical labour market position in terms of their wages can indeed be
influenced by further education strategies. It is, however, not the quantity which
matters, but rather the quality, indicated by employer subsidies, as well as quali-
fications preparing for leading positions.

Susanne Strauss, University of Tübingen,Wilhelmstrasse 36, 72074Tübingen,Germany,
susanne.strauss@uni-tuebingen.de, http://www.soziologie.uni-tuebingen.de/strauss
Kathrin Leuze, Leibniz University Hannover, Schneiderberg 50, 30167 Hannover,
Germany, Email: k.leuze@ish.uni-hannover.de, http://www.ish.uni-hannover.de/8922.

NOTES

1. The concept of further education in this study does not include mandatory
phases of practical training immediately after higher education, as is the case
for teachers, lawyers or medical doctors.

2. This leads to the paradoxical situation where employees continue to accumu-
late further education certificates even when they cannot expect any returns
from their investment (Wolter & Schiener, 2009, p. 95). Hence, we could face
the danger of a system of further education which mainly certifies supposedly
higher productivity (Becker & Schömann, 1996, p. 431).

3. In the HIS survey, respondents were asked about their gross monthly labour
earnings at T1 andT2, but not about all employment spells since graduation.
The choice to calculate hourly wages instead of monthly earnings aims at
examining wage effects net of working hours (Petersen, 1989).The possibili-
ties to calculate hourly wages with HIS-data are, however, somewhat limited,
since contractual working hours are only reported for part-time workers.
Therefore, full-time workers are assigned 40 weekly working hours.The alter-
native option of estimating gross monthly earnings would have forced us to
exclude part-time workers in order to control for the working hours effect.Yet,
this would have increased the problem of selectivity — especially regarding
female working biographies at reproductive ages. In addition, we did not
include the self-employed and those working abroad, since their wages were
likely to be determined by mechanisms that differed from those for graduates
in dependent employment in Germany.
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4. The alternative panel model approach, namely the fixed effects (FE) panel
model, allows for correlation between person-specific error term and explain-
ing variables. Since, however, FE models consider only variances in individuals
over time, they exclude (mostly) time constant explanatory variables from the
analysis. In our case, all our explanatory variables are measured only atT2 by
asking about participation in further education since graduation, yet, without
including questions on the exact time point. Since these variables cannot be
included in FE models, we decided to calculate RE panel models.

5. Respondents who reported that they had not participated in any further
education measures in the last five years (139 respondents) are not included in
the multivariate models.

6. Over 50 courses are coded as 50 to avoid biased estimates due to outliers.
7. Since women’s withdrawal from the labour market is mostly associated with

founding a family, the female graduates included in our sample are charac-
terised by a higher labour market attachment than the average female graduate
population.This should be kept in mind when interpreting the gender-specific
results.

8. The latter three are collapsed to a binary variable indicating long-term further
education, which is included in the multivariate models.
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