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Abstract

The number of Dutch hbo-graduates increased from approximately
60.000 per year in 2000 to 68.000 per year in 2010. Recently, Dutch
popular media reported that more and more hbo-graduates are work-
ing in mbo-level jobs: overeducation thus seems to be an increasing
phenomenon among Dutch hbo-graduates. In this paper we focus on
the economic effects of overeducation, our research question is twofold:
1) What is the extent of overeducation, that is, the difference in wages
earned by hbo-graduates in jobs at and below their education level?
2) How did this wage differential develop over time and how can we
explain this development? We find that there is a large wage penalty
to being overeducated: from 17 up to 37 percentage points. A sub-
stantial part of this wage penalty can be explained by the fact that
overeducated hbo-graduates are truly overskilled for their (temporary)
job. The incidence of overeducation among hbo-graduates increased
over time and we find the same increasing trend for the wage penalty
to being overeducated. We find evidence that there is an oversupply of
hbo-graduates in the short run: overeducated hbo-graduates are work-
ing in increasingly ‘bad’ jobs, but labor market frictions also play an
important role in explaining the increasing trend in the wage penalty.



1 Introduction

In 2000 the Dutch government agreed within the European Union to aim
for becoming one of the strongest knowledge economies in the world. The
Dutch government aimed to have at least 50% of the Dutch population com-
plete some form of higher education by 2010. In December 2005 only 24%
percent of the Dutch population held a diploma from university or higher
vocational education (hbo) (Onderwijsraad, 2005). However, the number of
hbo-graduates per year did increase sharply between 2000 and 2010: from
approximately 60.000 per year in 2000 to approximately 68.000 per year in
2010 (HBO-Raad, 2013).

Recently Dutch popular media reported that more and more hbo-graduates
are occupying jobs on mbo-level (‘middelbaar beroepsonderwijs’): it thus
seems that hbo-graduates have a hard time finding a job that matches their
educational level (RTL, 2013). In academic terms, these hbo-graduates are
overeducated for the job they are currently in (Leuven & Oosterbeek, 2011).
In this paper we focus on the economic effects of overeducation, our research
question is twofold: 1) What is the extent of overeducation, that is, the differ-
ence in wages earned by hbo-graduates in jobs at and below their education
level? 2) How did this wage differential develop over time and how can we
explain this development?

By employing different HBO-Monitor datasets, we are able to study how
being overeducated affects the wages of hbo-graduates. For our main anal-
ysis of the wage-effects of being overeducated, we use the 2011 version of
this dataset. We employ the 2007-2010 versions of the HBO-Monitor dataset
to investigate whether overeducation among Dutch hbo-graduates is just a
temporary friction or a more serious economic problem. Our specifications
without controls show that hbo-graduates that work in a job that minimally
requires havo/vwo/mbo (20% of the subjects) earn approximately a 17 per-
centage point lower hourly wage and hbo-graduates that work in a job that
requires vinbo or less (2% of the subjects) earn approximately a 37 percentage
point lower wage than subjects that work in a hbo-job. While, as expected,
the introduction of subject and firm characteristics reduces the wage penalty
to being overeducated, we find that job specific mechanisms are relatively
important: overeducated hbo-graduates are in general truly overskilled for
the job they are in and are often working under a temporary contract (via an
employment agency). We show that the number of hbo-graduates increased
sharply between 2001 and 2010: from 60.000 to almost 68.000 per year. We
find that hbo-graduates have a relatively difficult time finding a job and from
the comparison of the different HBO-Monitor datasets we learn that the in-
cidence of overeducation among hbo-graduates increased over time. We find



that the wage penalty to being overeducated also increased over time. We
look at different possible explanations for these findings and conclude that
it is likely that the increasing incidence in skill mismatch and labor market
frictions can explain the observed trends. We find evidence for an oversup-
ply of hbo-graduates in the short run, but we are unable to make robust
statements about the long run.

The remainder of this paper is structured as follows. In section 2 we give
an overview of influential and relevant literature on the topics of ‘the private
returns to education” and ‘over- and undereducation’. In section 3 we give
a description of our dataset and methodology, while we present and discuss
our empirical results in section 4. Section 5 concludes.



2 Literature review

2.1 Literature on the private returns to education

Why would an inidividual invest in (more) schooling? While the benefits one
can think of are legio, the reason that makes most sense from the perspective
of the homo economicus, is that of an expected increase in future (hourly)
earnings.

The study of Bonjour et al. (2003) looks at the financial returns to
education by using differences in attained years of education between a 1999
sample of 214 identical female twins in the United Kingdom. The dependent
variable is an estimation of the hourly wages. While taking the differences
in years of education between identical twins corrects for genetic ability and
family background, the authors also investigate the possibility that there
are other forms of ability bias that might influence their empirical results.
Bonjour et al. (2003) find that there is a significant correlation between
average family education and average family characteristics like job type,
marital status and adult reading score. However, Bonjour et al. (2003) find
no significant within-twin correlation between differences in education and
differences in certain characteristics of the twins. This makes it unlikely that
the results are influenced by some form of ability bias. To control for the
possibility that subjects might be tempted to state a higher qualification
than they actually completed, the authors also use the reported qualification
of the subjects twin as an IV-estimator. Bonjour et al. (2003) conclude that
there is a private return of approximately 7.7 percentage points increase in
the hourly wage per extra year of education attained.

The research of Leigh & Ryan (2008) is interesting due to the fact that
the authors use two different econometric techniques to estimate the returns
to education in Australia. When estimating a simple OLS-model of log an-
nual pre-tax income on years of education, the authors find that an extra
year of education results in an approximate increase of 13 percentage points
in annual pre-tax income. However, this methodology does not control for
ability bias. To control for ability bias, Leigh & Ryan use two instruments
for years of schooling: month of birth! and changes in school-leaving laws?.

T Australian school entry laws require that children have reached a certain age before
they are allowed to enter primary school: differences in month of birth result in differences
in years of schooling, while month of birth is uncorrelated with ability (Leigh & Ryan,
2008, p.153).

2Increases in compulsory schooling are found to boost school attendance: subjects of all
levels of ability are required by law to stay in school longer. Taking differences in school-
leaving laws between regions is thus a decent instrument for educational attainment (Leigh
& Ryan, 2008, p.155).



When using month of birth as an instrument, Leigh & Ryan (2008) find
that the return to an extra year of education is now on average approxi-
mately 8 percentage points. When using changes in school-leaving laws as
an instrument, they find a rate of return to an extra year of education of
approximately 12 percentage points. The authors compare their results with
studies that look at the return of education by using differences in years of
education between identical twins: these studies find on average a rate of
return to education of approximately 10 percentage points. Leigh & Ryan
(2008) state that their results are in line with results from studies based on
data from Britain, Canada, the Netherlands, Norway and the United States
(Leigh & Ryan 2008, p.149).

Even though the discussed studies show that an extra year of education
results in an increase of hourly earnings of somewhere between 7 and 12
percentage points, there still can be substantial wage differences between
subjects that finished the same level of education. One of the most powerful
explanations for this observation is found in the literature on ‘over- and
undereducation’, which is the central topic of our paper: obtaining a certain
degree of education does not automatically imply that one will be able to
find a job that matches this degree. For a clear summary of the found wage
effects of over- and undereducation in the literature, we refer the reader to
the recent literature review of Leuven & Oosterbeek (2011). We will limit
the discussion of the literature on the subject of over- and undereducation
to some influential papers that are of particular relevance for our empirical
approach.



2.2 Literature on over- and undereducation

By using a sample of 4344 individuals from the German Socio-Economic
Panel for the years 1984-1998, Bauer (2002) is able to control for unobserved
heterogeneity via random effects and fixed effects models. Over- and under-
education is measured as the differential between the years of schooling that
a subject attained and the years of schooling that are minimally required for
the subject’s current job. The dependent variable is the log of real hourly
wage, while Bauer (2002) controls for tenure (squared), firm size, region and
industry. A standard pooled OLS estimation shows that overeducated male
workers earn 10.6 percentage points less and undereducated male workers
earn 8 percentage points more than male workers that are working in a job
for which they have the matching years of schooling (Bauer 2002, p.225).
Bauer concludes that these estimations are in line with previous studies that
use the same specification (Bauer 2002, p.225). However, when using random
effects and fixed effects models, i.e. when correcting for unobserved hetero-
geneity, the estimated effects of over- and undereducation become smaller
and in most specifications disappear completely (Bauer 2002, p.228). The
conclusion derived from this paper is that it is important to control for the
possibility that certain subject characteristics, the most intuitive being abil-
ity, make subjects more or less likely to be over- or undereducated and thus
making it more or less likely that subjects have a relatively low or high hourly
wage. It is for this reason that we include relevant subjectl characteristics and
a control for the quality of the ‘skill match’ to our empirical specifications.
The paper by Bauer (2002) is of value added due to the fact that it is one
of the first papers on this subject that corrects for unobserved heterogeneity
of subjects. A shortcoming of this paper is that it does not explain where
the found wage differential due to over-and undereducation comes from: is
it due to skill mismatches and/or are other factors at play?

The fact that a subject attained a certain level of education, does not
necessarily indicate that this subject is also of a certain type of ability: over-
schooled workers may actually have lower (relevant) skill levels than workers
that are adequately matched (Leuven & Oosterbeek, 2011, p.13). Green &
Mecintosh (2007, p.432) call this the ‘heterogeneous skill within qualification
levels’ theory, which they contrast to the ‘mismatch theory™. Green & Mcin-
tosh (2007) are able to make the distinction between the situation in which
a subject is ‘overeducated’ and/or ‘overskilled’ for their current job, because
their sample drawn from the 2001 UK Skills Survey contains information
on the extent to which the subject’s current job uses his/her skills. Subjects

3A mismatch occurs when a worker simply does not have the right skills for his/her
current job.



that indicate that their current job poorly uses their skills and knowledge are
classified as being ‘overskilled’. Green & Mcintosh (2007, p.432) find a small,
but statistically significant positive correlation coefficient of 0.2 between their
‘over-skilled variable’ and their ‘over-qualification variable’. When regress-
ing the logarithm of hourly wages on their ‘over-qualification variable’ and
a couple of controls, Green & Mcintosh find that overqualified subjects earn
on average 18% less than individuals working in jobs for which they have
attained the matching level of education. When the ‘overskilled-variable’ is
introduced, the coefficient of the ‘over-qualification variable’ drops by only
2-4 percentage points and this decline is not statistically significant (Green
& Mcintosh, 2007, p.436). The conclusion of Green & Mcintosh is thus that
the wage penalty to being overeducated can only be marginally explained
by the actual under-utilization of the skills of an overeducated subject. It
could be that subjects that are overeducated have relatively low unobserved
skills and abilities or that overeducated subjects predominantly have skills
that are of limited usefulness on the labor market (Green & Mcintosh, 2007,
p.438). The findings of Green & Mcintosh are in line with earlier research
on Dutch data by Allen & van der Velden (2001). Allen & Van der Velden
(2001, p.444) conclude in their paper that: “only a small part of the ef-
fects of over- and undereducation on hourly wages is accounted for by skill
mismatches: educational mismatches seem to be much more important than
skill mismatches.” The papers by Allen & Van der Velden (2001) and Green
& Mcintosh (2007) show that it is important to investigate the origin of a
(possible) wage penalty to being overeducated: is there a wage penalty due
to underutilization of skills and/or are other factors at play? For possible
policy recommandations the distinction between a subject being ‘overedu-
cated’ and (also) being ‘overskilled’ is important: one would expect that the
overeducated are also overskilled for their job. If this is not the case, i.e. a
subject is overeducated but not overskilled for his/her job, then this might
be an indication that there is something wrong with the quality of (higher)
education. In order to investigate the importance of skill mismatch in ex-
plaining wage differentials due to under- and overeducation, we add a similar
‘utilization of skills variable’ to our empirical specifications.

Nordin et al. (2010) study the effect of horizontal mismatches, that is a
mismatch between the field of study completed and the occupation the sub-
ject is currently in, on annual income per year for university graduates aged
28-39 in Sweden. Since Sweden is a country with an educational system with
relatively specialized fields of education (Nordin et al. 2010, p.1048), the
authors expect that a horizontal mismatch results in poor usage of specific
skills and thus in a relatively large wage penalty for a mismatched subject.
By combining information on educational attainment with information about

7



the type of job the subject is currently in, Nordin et al. (2010) classify the
education-occupation match in the categories ‘matched’, ‘weakly matched’ or
‘mismatched’. When incorporating the typical Mincer-type controls, a con-
trol for ability and a dummy indicating the subjects field of study, Nordin et
al. (2010, p.1055) find that a horizontal mismatched male subject suffers an
income penalty of approximately 20 percentage points, while a mismatched
female subject sufffers an income penalty of approximately 12 percentage
points. Nordin et al. find that this income penalty decreases when (po-
tential) work experience increases: on-the-job-training and gaining specific
skills via education are found to be substitutes (Nordin et al. 2010, p.1054).
From this paper we can conclude that we should not only look at the vertical
component of job match* when explaining wage differentials, but also at the
horizontal component of job match®. The number of Dutch hbo-studies has
increased with approximately 30 percentage points between 2000 and 2010
(Dullaert, 2010), thus resulting in a more specialized hbo-system. This makes
it more likely that the quality of the horizontal match plays an (increasingly)
important role in explaining wage differences between hbo-graduates. In our
empirical specifications we correct for the quality of the horizontal match by
including variables that indicate the quality of the match between a subject’s
(field of) education and the requirements for his/her current job.

4Over- or undereducation.
5Does the field of study match the field of study required for the current job?



3 Data & Methodology

3.1 Description of the data

For our empirical analysis we employ different versions of the HBO-Monitor
dataset. The HBO-Monitor datasets are created by The Research Centre
for Education and the Labour Market (ROA) under the supervision of the
HBO-Raad. On average about 85% of the Dutch hbo-institutions partic-
ipate in this survey. Every autumn, hbo-graduates that graduated in the
previous academic year are being surveyed via the Internet. This means that
the survey takes place about 18 months after graduation from hbo (ROA,
2011). The HBO-Monitor datasets contain on average information about
20.000 hbo-graduates, but due to the application of necessary restrictions
and missing data, the number of subjects included in our empirical analysis
is substantially less.

In order to make sure that hbo is the highest level of public education that
a subject attained, we exclude subjects that indicate that they attended more
public education after obtaining their hbo-degree. Doing so resulted in a loss
of approximately 6400 subjects (30% of the subjects in the dataset). We
also restrict our sample to subjects that indicate that their current status is
‘work’: this guarantees that we exclude subjects that are currently studying
or are on a long holiday (with a side-job). Doing so resulted in a loss of
approximately 4700 subjects (24% of the subjects in the dataset). Note
that the two implied restrictrions show substantial overlap: if a subject is
following fulltime wo-education at the time of the questionnaire, then he/she
did attend public education after obtaining his/her hbo-degree and his/her
current status also differs from ‘work’.

The HBO-Monitor datasets contain a wide variety of information: we
are mainly interested in subject characteristics, their earnings and the char-
acteristics of their education, firm and job. Table 1 presents a descriptive
overview of the variables from the 2011 HBO-Monitor dataset that will be
used in our empirical analysis. From Table 1 one can observe that 77% of
the hbo-graduates in this dataset are working in a job that minimally re-
quires a hbo-diploma, approximately 20% of the hbo-graduates work in a job
that minimally requires a havo/vwo/mbo-diploma, 2% of the subjects work
in a job that minimally requires vimbo-education or less and only 1% of the
subjects work in a wo-level job. The average age of the subjects is 28°, the
male-female ratio is 2/3 and the mean gross hourly wage is somewhat higher
than 17 euro.

6Note that it is possible that subjects have been active on the labor market before
entering their hbo-education.
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3.2 Description of the methodology

In the literature a subject is generally defined as being overeducated (un-
dereducated) when he/she has attained more (less) years of schooling than
is strictly necessary for their current job. There are three ways to measure
the difference between the attained and necessary schooling (Leuven & Oost-
erbeek, 2011, pp. 9-13): it can be derived from a workers’ self-assessment,
it can be derived from information contained in occupational classifications
and it can be derived from realized job-worker matches. The data from the
HBO-Monitor datasets is purely based on the self-assessment of subjects.
The advantage of data based on self-assessment is that it is in principle based
on all relevant information”, but this method also has some disadvantages:
subjects might have the tendency to tell their truth and subjects might be
poorly informed about the relevant counterfactuals (Leuven & Oosterbeek,
2011, p.10)

We classify a subject as being overeducated, when he/she indicates that
the minimal level of education that is required for his/her current job is lower
than hbo (i.e. havo/vwo/mbo or vimbo or less). A subject is classified as
being undereducated, when he/she indicates that the minimal educational
level required for his/her current job is ‘wetenschappelijk onderwijs’ (wo).
Gross hourly wages are estimated by dividing total gross monthly earnings
by total workhours per week times four.

Our empirical analysis is of value added to the existing literature due to
our stepwise approach: our data allows us not only to estimate the wage
differential due to over- and undereducation, but it also enables us to inves-
tigate the (relative) importance of the why® and the how® behind this wage
differential. In order to analyze the effect of overeducation on gross hourly
wages, we will first regress the logarithm of gross hourly wages on the min-
imal educational level required for a subjects current job: what is the wage
penalty when a hbo-graduate is working in a job that requires an educational
level that is lower than hbo (and/or a wage premium when he/she is working
in a wo-level job)? If we indeed find such a wage differential, the next step
is to explain why we find this: it might simply be due to different types of
‘discrimination’ that occur on the Dutch labor market. The data in the HBO-
Monitor datasets allow us to control for this possibility, since the datasets
contain information on different (fixed) subject characteristics like age, gen-
der and the place of birth of the subject’s parents (second generation). In

"The researcher does not have to combine information from different sources: the
subject is able to deliver the required information.

8The influence of subject characterics.

9The influence of firm and job characteristics.
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order to correct for possible between-subject variation in labor market ex-
perience before graduation from hbo, we add the square of a subject’s age
to our specifications. We control for the ‘educational history’ of a subject
by including a variable that indicates the level of the obtained high school
diploma and a variable that indicates whether a subject followed tertiary
education prior to graduating from hbo. We also control for a subjects aver-
age hbo graduation grade and by using the starting date and the graduation
date of a subjects hbo-education we are able to control for the duration of a
subjects hbo-education in months. Do relatively bright hbo-graduates earn
higher (gross) hourly wages? The duration of unemployment before entering
the first job after graduation is expected to have an ambiguous effect on a
subjects hourly wage. The duration of unemployment might have a positive
effect on the hourly wage due to the possibility that a subject might have
been waiting for the ‘perfect’ job match. However, a relatively long spell of
unemployment might give a negative signal to possible employers about the
ability of a subject. In order to control for a possible non-linear effect of the
duration of unemployment before entering the first job after graduation, we
also add the square of this variable to our specifications.

Our third step is to control for different ‘how-factors’: overeducated hbo-
graduates might sort into certain firms and/or jobs and this could explain
how being overeducated affects their wages. We make the distinction between
firm and job specific mechanisms. Since it is often found that larger firms
pay higher wages (see for example Chatterji et al., 2003), we add a control
for the size of the firm. The variable ‘geographic reach firm’ controls for the
geographic reach of the activities of the firm: it is likely that a multinational
company on average pays higher wages than a firm that is operating on the
local level. We control for possible wage-differentials between sectors via
the inclusion of the variable ‘sector firm’: this variable is categorized based
on the first digit of the SBI-2008 code of the firm. The information in the
HBO-Monitor datasets allows us to control for the match between a subjects
capacities and the requirements of his/her job via the question: “To what
extent are your capacities used in your current job?” (skill-job match). This
variable enables us to make the distinction between a subject being ‘overed-
ucated” and/or ‘overskilled’ for his/her current job in the same way as done
by Allen & Van der Velden (2001) and Green & Mclntosh (2007). We use
the survey-questions “how is the connection between your hbo-education and
the current job?” (education-job match) and “which field of education was
required by the employer for your current job?” (field required) as indicators
for the quality of the horizontal match between the subject and his current
job. We control for the possibility that a subject followed education financed
by the firm and for the possibility that average hourly wages differ between

12



those working fulltime (36 hours per week or more) and those working part-
time. Our last specification includes a categorical measure of the field of
study a subject graduated in, because it could be that the average (labor
market relevant) ability of hbo-graduates differs per field of study.

After we have explained the why and how behind the wage differential
due to over- and undereducation, we compare the results from the 2011 HBO-
Monitor dataset with results obtained from the 2007-2010 HBO-Monitor
datasets in order to determine whether educational mismatch among Dutch
hbo-graduates is just a short-term friction or a more serious economic prob-
lem related to an oversupply of hbo-graduates observed over time. Is there
a trend in the number of hbo-graduates that are working in jobs for which
they are overeducated and/or the wage penalty to being overeducated? If
there is such a trend, how can we explain it?

13



4 Results

4.1 Analysis of the 2011 HBO-Monitor dataset
4.1.1 How over- and undereducation affects the gross hourly wage

The results from our most basic regression specification of the natural loga-
rithm of wage on education required, as presented in Table 2, show that there
is a large negative wage penalty for hbo-graduates that are overeducated for
their job: hbo-graduates that work in a havo/vwo/mbo-job earn on average
approximately 17 percentage points lower hourly wages than hbo-graduates
that work in a hbo-job, this while hbo-graduates that work in a job that
minimally requires vmbo or less earn on average approximately 37 percent-
age points less per hour than hbo-graduates working in a hbo-job. We find
that there is a wage premium for hbo-graduates that work in a wo-job: their
hourly earnings are on average approximately 13 percentage points higher
than the hourly wages of subjects working in a hbo-job.

The second specification controls for fixed subject characteristics. In ac-
cordance with earlier results in the literature (see for example Bonjour et al.,
2003), we find that there is a concave relation between age and earnings per
hour: wages first increase with age due to the fact that a subject gains more
and more experience on the labor market, but at a certain age productiv-
ity starts to diminish and the hourly wage starts to decline. We find that
relatively young female hbo-graduates (below 20) earn more than their male
counterparts.'® However, when these women get older, they tend to earn
increasingly less than their male counterparts. The finding that woman earn
on average less than their male counterparts, is a general finding in the litera-
ture (see for example: Leigh & Ryan 2008). We find that hbo-graduates that
have at least one parent born in a country different from the Netherlands,
earn on average approximately 4 percentage points less than hbo-graduates
that have parents that are both born in the Netherlands. Note that the wage
penalty to being overeducated did not change much due to the introduction
of the fixed subject characteristics. However, the wage premium to working
in a wo-job sharply decreases and becomes insignificant when controlling for
fixed subject characteristics.

In the third specification other subject characteristics are also included.
We find that the ‘educational history variables’ do not have much explana-
tory power: they are insignificant and the coefficients are relatively small.
We do find that subjects with a relatively high average graduation grade
receive an approximate wage premium of 3.5 to 5 percentage points: striving

10Note that it is rare that a subject graduates from hbo at an age below 20.
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for a relatively high graduation grade thus seems to be worth the effort. The
variable ‘hbo duration’ has the intuitive sign, but it is insignificant and has
a relatively small coefficient. Interesting are the signs of the coefficients of
the significant variables ‘unemployment duration” and ‘unemployment dura-
tion squared’: while the duration of unemployment after finishing hbo has
a negative effect on a subject’s current wage, we find that this effect is de-
creasing when the duration of unemployment increases and becomes positive
after approximately 18 months of unemployment. This concave effect of
unemployment after graduation on the current wage can be explained by
two conflicting effects. There is the negative effect of the so called ‘lemon
principle’: an employer might be reluctant to hire a subject that has been
unemployed for a relatively long time and if he/she does hire such a sub-
ject, the employer offers him/her a relatively low wage (Akerlof, 1970). And
there can be a positive effect, since a longer duration of unemployment after
graduation might imply that a subject had more time to find a relatively
good job match and thus a relatively high wage (see for example Caliendo
et al., 2009). Adding the extra subject controls to our specification again
has a small decreasing effect on the with of the wage interval of education
required.
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4.1.2 Results when also correcting for firm and job specific mech-
anisms

Specifications 4-7 (Table 3) also control for firm and job specific mechanisms.
In accordance with the general finding in the literature (see for example Chat-
terji et al., 2003), we find that larger firms pay higher (gross) hourly wages'!:
firms with 1000 or more employees pay 8-10 percentage points higher hourly
wages than firms with a maximum of 9 employees. The geographic reach of a
firm has the intuitive positive sign: firms that have a larger geographic reach
pay higher hourly wages, but the coefficients of geographic reach firm are
relatively small and insignificant.'> We find that controlling for the sector in
which the firm is active is important: there are large differences in average
wages paid per sector. However, note that the wage interval of education
required has not decreased much due to the introduction of firm specific
characteristics. This seems to indicate that it is not the case that subjects
that are over- or undereducated sort into certain types of firms.

Still, it is possible that over- or undereducated subjects sort into certain
types of jobs. We find evidence that this is indeed the case: the width of the
wage interval of education required sharply decreases when we control for
job characteristics and for the quality of the job match. We find that there
is a large negative wage penalty to working in a temporary job without the
foresight of a permanent contract: a hbo-graduate that works in such a job
earns a 10-14 percentage points lower hourly wage than a hbo-graduate with
a permanent contract. We also find that subjects that indicate that they
work in a job that poorly uses their skills earn on average 10-13 percentage
points per hour less than hbo-graduates that indicate that they work in a
job that has an average fit with their capacities/ability. These results seem
to indicate that a decent part of the wage penalty to overeducation can be
explained by poor utilization of a workers skills (i.e. a skill mismatch). This
is contrary to what other authors have found (see for example Allen & Van
der Velden, 2001 and Green & MclIntosh, 2007). This contradicting result
can be explained by the fact that our data is quite different from the data
used by Allen & Van der Velden and Green & McIntosh. Allen & Van der
Velden (2001, p.437) use data from questionnaires that are held among Dutch
graduates from tertiary education approximately 7 years after graduation:

1Tn the literature this general finding is explained in different ways: it could be that
workers demand a wage premium for working in a big impersonal firm. Another explana-
tion is that monitoring workers is relatively difficult and thus costly in a big firm: in order
to reduce the incentive to shirk, workers receive a wage premium (Chatterji et al., 2003).

12There could be some multicollinearity here: international firms are also more likely to
be relatively large firms.
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our data is based on questionnaires under hbo-graduates held approximately
18 months after graduation. Subjects in the dataset of Allen & Van der
Velden thus had much more time to find a decent job match, making it less
likely that a subject is, at the time of the questionnaire, in a job that poorly
matches his/her skills. The data used by Green & Mcintosh is representative
for all British workers, while our data is only representative for Dutch hbo-
graduates: being overskilled is a phenomenom that is in particular relevant
to subjects that have completed higher levels of education and it is thus not
strange that this phenomenom plays a more prominent role in our analysis.

Another explanation for the importance of the skill-job match is that
overskilled subjects (temporarily) work via an employment agency: wage is
measured as gross hourly earnings of the worker and since the mediating em-
ployment agency wants to make a profit, it is expected that workers that work
via an employment agency earn a relatively low (gross) hourly wage. The
dummy variable ‘employment agency’ controls for this mechanism: work-
ing via an employment agency results in a wage penalty of approximately
13%, but including this dummy variable does not drastically change the size
of the coefficients or their significance of the variables ‘skill-job match’ and
‘appointment type’.

We do not find strong evidence that the quality of the horizontal job
match is an important determinant for the height of the (gross) hourly wage:
the coefficients of field required and education-job match are relatively small
and often insignificant. We find that hbo-graduates in a part-time job earn
higher hourly wages than hbo-graduates working in a fulltime-job. This
is contrary to what is generally found in the literature (see for example:
Bonjour et al., 2003 and Green & MeclIntosh, 2007). The same holds for
subjects that work in a job for which they followed job specific education:
hbo-graduates that followed job specific education earn on average wages
that are approximately 3 percentage points higher.

The last specification presented in Table 3 also corrects for the field of
study a hbo-graduate graduated in. We find that correcting for the field of
study does not have a significant influence on the wage interval of education
required or on the signs of any of the other explanatory variables included in
our specification.
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4.1.3 Conclusion after the analysis of the 2011 HBO-Monitor dataset

Figure 1 gives a graphical summary of the results from our empirical analysis
based on the 2011 HBO-Monitor dataset. It shows the width of the wage
interval of education required (i.e. the differential between the upper and the
lower category of this variable) when using different sets of control variables.
Figure 2 displays the wage penalty to working in a job that minimally requires
havo/vwo/mbo: almost all of the overeducated hbo-graduates work in these
jobs (20% of the 22% overeducated hbo-graduates in the dataset).

Figure 1 The relative importance of the different groups of control variables

M no controls

m fixed subject controls
[ all subject controls

B + firm specificcontrols

M + job specific controls
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Widthin%
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Figure 2 The wage penalty to working in a havo/vwo/mbo-job

mno controls

m fixed subject controls
mall subject controls

m + firm specific controls

m+job specific controls

0 o 10 15 20
Wage penaltyin %

Our most basic specification shows that over- and undereducation is a
powerful factor in explaining wage differentials between hbo-graduates: we
find that the width of the wage interval of education required is approx-
imately 50 percentage points. The introduction of subject characteristics
sharply reduces the positive wage premium to undereducation and reduces
the negative wage penalty to working in a havo/vwo/mbo-job from 17.2 to
14.4 percentage points. The introduction of variables that control for firm
specific mechanisms do not substantially alter our results: the interval of
education required hardly changes when we control for firm specific mech-
anisms and the wage penalty to working in a havo/vwo/mbo-job actually
increases somewhat. Controlling for job specific mechanisms does result in
a sharp decrease in the negative wage penalty to being overeducated: the
wage penalty to working in a havo/vwo/mbo-job is reduced by 3 percentage
points. This reduction is mainly due to the correction for the skill match and
the type of contract subjects are working under: working in a temporary job
that poorly uses your capacities/ability can explain approximately half of the
found wage interval of education required. Still, this leaves open the question
whether overeducation is just a temporary phenomenom or a more serious
economic problem: what is the trend in the incidence of overeducation in
the population of hbo-graduates and how did the wage interval of education
required develop over time? How can we explain these trends?

21



4.2 Analysis of the 2007-2011 HBO-Monitor datasets
4.2.1 Is there an oversupply of hbo-graduates?

One reason why certain hbo-graduates are working in a job below their ed-
ucational level could be that there are simply not enough hbo-level jobs:
the number of hbo-graduates that enter the labor market every year might
be higher than the number of vacant hbo-jobs. McGuinness (2007, p.147)
warned for this scenario by writing: “over-education incurs significant wage
costs on the individual and productivity costs on the economy that may well
rise if higher education participation continues to expand without a corre-
sponding increase in the number of graduate jobs.”

If there indeed is an oversupply of hbo-graduates, (certain) hbo-graduates
have a difficult time finding a (decent) job and these hbo-graduates are more
or less forced to work in jobs below their educational level. Figure 3 gives
an overview of the number of hbo-graduates per year. The number of hbo-
graduates per year has sharply increased in the period 2001-2010: from al-
most 60.000 hbo-graduates per year in 2001 to almost 68.000 hbo-graduates
per year in 2010.

Figure 3 The number of hbo-graduates per year
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Figure 4 The (relative) unemployment rate of hbo-graduates
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Figure 4 shows the development of the unemployment rate of hbo-graduates:
the sharp increase in the number of hbo-graduates per year did not result
in a complementing sharp increase in the unemployment rate among hbo-
graduates. However, note that the unemployment rate of hbo-graduates was
lower than the general unemployment rate in the years 2001-2008, but after
2008 we see that the unemployment rate of hbo-graduates converges to and
in some years (2009 & 2011) is above the general unemployment rate. This
seems to imply that from 2008 onwards hbo-graduates had a relatively diffi-
cult time finding a job and this might be an indication for an oversupply of
hbo-graduates.

However, unemployment rates do not tell the complete story: we should
also investigate the type of jobs hbo-graduates are in. If there is an oversupply
of hbo-graduates, then we expect that an increasing number of hbo-graduates
are overeducated for the job they are in at the time of the questionnaire.
Table 4, showing the distribution of education required in the different HBO-
Monitor datasets, presents evidence for an oversupply of hbo-graduates: in
the 2007 HBO-Monitor dataset 16.5 percent of the subjects are overeducated
for their job, this while in the 2011 HBO-Monitor dataset 21.7 percent of
the subjects are overeducated for their job. However, from this analysis we
cannot conclude that there is a structural economic problem: the increase in
the incidence of overeducation under hbo-graduates could also simply be a
result of the most recent economic downturn.

Notice that every (analyzed) year 16-22% of the hbo-graduates work in
a havo/vwo/mbo-job, this while on average only 1-2% of the hbo-graduates
are working in a job that requires vmbo or less or a wo-job approximately 18
months after graduation. An incidence of overeducation of 16-22% is rela-
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Table 4 The distribution of education required in the different HBO-Monitor
datasets

education required (%) 2007 2008 2009 2010 2011

wo 120 (1.18) 124 (1.16) 147 (1.55) 127 (1.24) 151 (1.28)
hbo 8351 (82.28) 8801 (82.54) 7643 (80.54) 7999 (77.79) 9117 (77.05)
havo/vwo,/mbo 1579 (15.56) 1625 (15.24) 1513 (15.94) 2007 (19.52) 2332 (19.71)
vmbo or less 99 (1) 113 (1.06) 187 (1.97) 150 (1.46) 232 (1.96)
total 10149 (100) 10663 (100) 9490 (100) 10283 (100) _ 11832 (100)

tively low when compared to what is generally found in the literature: Leuven
& Oosterbeek (2011, p.15) conclude that the mean incidence of overeducation
in existing studies is 30% of the subjects in the sample.

We thus find some evidence that there is an oversupply of hbo-graduates
when investigating the extensive margin'®. However, if there is an actual
oversupply of hbo-graduates, then this should also show on the intensive
margin'* : it could be that the sharp increase in the number of hbo-graduates
per year has resulted in downward pressure on the wages of hbo-graduates
that are overeducated for their job. To investigate this possibility, we start
with estimating and comparing basic regression specifications of the esti-
mated hourly wage on education required for the 2007-2011 HBO-Monitor
datasets.

3When looking at the labor market participation of subjects.
14When investigating how an oversupply of hbo-graduates affects subjects that are al-
ready active on the labor market.

24



4.2.2 The wage differential between hbo-graduates over time

Table 5 shows the results of the most basic regression specification for the
different HBO-Monitors. Note that that there is an increasing trend in the
width of the wage interval of education required: for the 2007 HBO-Monitor
dataset the estimated width of the wage interval of education required is
approximately 29 percentage points, this while we find a wage interval with
a width of approximately 50 percentage points for the 2011 HBO-Monitor
dataset. Note that the regression on the 2010 HBO-Monitor dataset is an
extreme case due to the relatively high returns to being undereducated (work-
ing in a wo-job).Trying to explain this outlier seems not that useful, since
undereducation among hbo-graduates is quite uncommon (only 1-2 % of the
subjects are undereducated for their job). Note that the wage penalty to
working in havo/vwo/mbo-job increased from 8.7 in 2007 to 17.2 percentage
points in the 2011 HBO-Monitor. While, as expected, controlling for subject
characteristics (Table 6) reduces the width of the wage interval, it does not
remove the increasing trends in the interval of education required and the
wage penalty to working in a havo/vwo/mbo-job.

This increasing trend in the wage interval of education required can be ex-
plained in different ways. One explanation is that there is a general tendency
for the income inequality between educational groups to increase, for example
as a consequence of skilled biased technological change and/or globalization
(DNB, 2008). Unfortunately, investigating the development of Dutch income
inequality indicators like the Gini-coefficient is of little value added: all pub-
licly available data on Dutch income inequality is measured after tax and
redistributions. Since the Netherlands is known for its relatively strong in-
come redistribution policies, it makes little sense to analyze this data (DNB,
2008). For an overview of the effects on wage inequality and a review of the
evidence for the ‘skilled biased technological change hypothesis’, we refer the
reader to the paper of Card & Dinardo (2002).

Another explanation for the increasing trend in the wage interval of ed-
ucation required is a possible development that hbo-graduates that cannot
find a job on hbo-level work in increasingly bad jobs. The specification pre-
sented in Table 6 corrects for this possibility via the inclusion of the variables
‘education-job match’ and ‘skill-job match’. If there indeed is such a devel-
opment, then we expect that the negative effect of education-job match and
skill-job match becomes stronger over time.

When looking at the coefficients of skill-job match that indicate a poor
job match, we find some evidence for the possbility that overeducated hbo-
graduates work in increasingly bad jobs: there is an increasing trend in the
size of the coefficient of the categories of skill-job match that indicate a poor
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job match (skill-job match = 1 or 2). This while the coefficients of the variable
education-job match are relatively stable. Note that the trend in education
required is sharply reduced when the job match variables are introduced:
this seems to confirm our earlier conclusion that the quality of the job match
is an important factor to take into account when explaining how under- and
overeducation affect the hourly wage. The importance of skill mismatch in
explaining the wage penalty to overeducation is cleary illustrated in Figure 5,
which shows the (almost) similar evolution of the percentage of overeducated
subjects that indicate that they are in a job that poorly uses their skills and
the wage penalty to working in havo/vwo/mbo-job (no controls) over time.

Figure 5 The evolution of skill mismatch and the wage penalty to working in
a havo/vwo/mbo-job
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Table 7 shows the distribution of the variable ‘skill-job match’ for the
different HBO-Monitor datasets. Note that an increasing number of hbo-
graduates that are overeducated for their job state that they work in a job
that poorly uses their capacities/skills: approximately 35% of the overedu-
cated subjects in the 2007 and 42% of the overeducated subjects in the 2011
HBO-Monitor dataset. However, the same tendency can be observed when
analyzing subjects that work in a job that minimally requires hbo or wo-level
education (a ‘good’ job): from 6.5% in the 2007 to 7.4% in the 2011 HBO-
Monitor dataset. This is evidence for the theory that hbo-graduates that are
overeducated work in increasingly bad jobs, but we cannot rule out the possi-
bility that there are other explanations than an oversupply of hbo-graduates
for this finding: for example, it could be that in general hbo-graduates have

28



become more critical about their job(match).

Finally, it could also be the case that labor market frictions are to blame
for the increase in the wage interval of education required. Table 8 presents
the results of the wage regressions when controlling for the available sub-
ject, firm and job characteristics. Note that that the trend in education
required has almost completely disappeared. We again find that the vari-
ables ‘appointment type’ and ‘employment agency’ are important in explain-
ing wage-differentials between hbo-graduates: working in a temporary job
(via an employment agency) has a clear negative effect on the height of the
hourly wage. Note that the wage penalty to working in a temporary job has
increased somewhat over time.

Table 9 shows that an increasing number of hbo-graduates that are for-
mally overeducated for their job, are working in a temporary job. However,
note that this same tendency can be observed for hbo-graduates working in a
job on hbo or wo-level. It is thus not unlikely that this observation is caused
by the economic situation and it does thus not per se imply that there is a
structural oversupply of hbo-graduates.

If we look at the duration of unemployment before entering the first job
(Table 10), we observe that there is a difference between hbo-graduates that
are overeducated for their job and hbo-graduates that are in a ‘good job’: the
mean duration of unemployment before entering the first job after graduation
increased for the overeducated, but we do not observe the same trend for
hbo-graduates that are in a ‘good job’. However, note that duration of
unemployment before entering the first job after graduating is measured in
months and that a difference between 1 and 1.6 month of unemployment is
very marginal.
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4.2.3 Conclusion after the analysis of the 2007-2011 HBO-Monitor
datasets

The number of hbo-graduates per year increased sharply in the period 2001-
2010 and we find some indications for an oversupply of hbo-graduates: from
2007 onwards hbo-graduates have a relatively difficult time finding a job, we
find that there is a small increasing trend in the incidence of overeducation
under hbo-graduates and we showed that the width of the wage interval
of education required increased from 29% in the 2007 to 50% in the 2011
HBO-Monitor dataset. Figure 6 gives a graphical impression of the relative
importance of the different groups of factors when explaining wage differences
between hbo-graduates, where Figure 7 shows the development of the wage
penalty to working in a havo/vwo/mbo-job.

Figure 6 Showing the relative importance of the different categories of control
variables
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Figure 7 The wage penalty to working in a havo/vwo/mbo-job over time
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We studied different possible explanations for the found increasing trend
in the wage interval of education required: we find evidence for the theory
that overeducated hbo-graduates are working in increasingly bad jobs, but
labor market frictions also play an important role. Our findings imply that
there indeed is an oversupply of hbo-graduates in the short run: since we
find the same trends in the skill-job match and labor market frictions when
looking at hbo-graduates that are in ‘good’ jobs, we cannot rule out the
possibility that our findings are (also) a result of the business cycle. Time-
series data is needed to be able to make robust statements about a possible
structural oversupply of hbo-graduates.
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4.3 Are overeducated hbo-graduates ‘wasting’ their hu-
man capital?

We found that every (analyzed) year 16-22% of hbo-graduates work in jobs
for which they are overeducated and that there is a significant wage penalty
to doing so: are these hbo-graduates, from a societal perspective, ‘wasting’
their human capital?

One can calculate the total ‘social costs’ of overeducated hbo-graduates
by multiplying the percentages of the distribution of the variable ‘education
required” with the obtained regression coefficients for the different categories
of this variable. We use the coefficients from the regression specification
that only controls for subject fixed characteristics, since the mechanisms we
have included in the broader specifications are likely to be ‘consequences’ of
overeducation: these ‘consequences’ should be taken into account when cal-
culating the total social costs of overeducation. The 95% confidence intervals
are obtained via the delta method.'> The results are presented in Table 11.

Table 11 The calculated ‘waste of human capital’

Hbo-Monitor lower mean upper

2007 -0.018 -0.014 -0.010
2008 -0.022 -0.019 -0.015
2009 -0.031 -0.025 -0.020
2010 -0.033 -0.027 -0.022
2011 -0.040 -0.034 -0.029

average -0.029 -0.024 -0.019

Note that the calculated ‘waste of human capital’ is increasing over time.
We see that the average ‘waste of human capital’ for the analyzed years
is approximately 2.4% of the accumulated earnings of hbo-graduates. While
this is definitely a large number when expressed in absolute terms, in relative
terms it is not that shocking. For comparison: in 2012 the inflation rate
in the Dutch economy was approximately 2.5%. Besides the fact that the
‘waste’ of human capital is small in relative terms, the term ‘waste’ is not
very appropriate in this context. In order to say something about a possible
‘waste’ of human capital, we need a counterfactual: the fact that a hbo-
graduate is overeducated for the job he/she is currently working in and the
possibility that he/she could have earned more when he/she would have
worked in a hbo-job, does not per se imply that the public money spend on

15The delta method, in its essence, expands a function of a random variable about its
mean, usually with a one-step Taylor approximation, and then takes the variance.
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this subject’s hbo-education is wasted. We simply do not know what the
labor market position of this subject would have been when he/she had not
obtained an hbo-degree: it could have been far worse. We also do not know
whether an overeducated hbo-graduate could have found a better job match:
the term ‘waste’ implies that an overeducated hbo-graduate could have done
better, but what if there simply are not enough hbo-level jobs?

Another important remark is that education is shown to have all kinds of
positive external effects which should be taken into account when calculating
the social returns to education. For example, Dee (2004) found that school-
ing increases voter participation, newspaper readership and support for free
speech. Other research shows that there is a postive relation between the
level of education and health (Cutler & Lleras-Muney, 2006; Zubanov et al.,
2013) or can be used as a tool to reduce crime rates (Lochner & Moretti,
2004).
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5 Conclusion

To recall, our research question is twofold: 1) What is the extent of overed-
ucation, that is, the difference in wages earned by HBO graduates in jobs at
and below their education level? 2) How did this wage differential develop
over time and how can we explain this development?

We observed that 22% of the subjects in our dataset are overeducated
for their job and that there is a large negative wage penalty: subjects in a
job that minimally requires havo/vwo/mbo-level earn a gross hourly wage
that is approximately 17 percentage points lower, where subjects working in
jobs requiring vmbo or less earn a gross hourly wage that is approximately
37 percentage points lower than the wage earned by a subject that works in
a job that minimally requires hbo. Where correcting for subject character-
istics and firm mechanisms results in a relatively small decrease in the wage
penalty to being overeducated, we find that correcting for the quality of the
job match and the type of contract a subject works under substantially re-
duces the wage penalty to being overeducated: working in a temporary job
that poorly uses your capacities/ability can explain approximately half of
the found wage interval of education required. This finding seems to indi-
cate that the majority of the overeducated hbo-graduates in our sample are
actually overskilled for the job they are in and this finding contradicts with
the conclusions of Allen & Van der Velden (2001) and Green & Mecintosh
(2007). This contradiction can be explained by the fact that our dataset is
quite different from the one used by these authors.

We find some evidence for an oversupply of hbo-graduates on the extensive
margin: we observe that hbo-graduates have a relatively difficult time finding
a job and the number of hbo-graduates that are overeducated for their job
increased from approximately 16% in the 2007 to 22% of the subjects in
the 2011 HBO-Monitor dataset. When studying the intensive margin, we
find that the wage penalty to being overeducated increases over time: the
estimated width of the wage interval of education required is approximately
29 percentage points in the 2007 HBO-Monitor dataset and approximately
50 percentage points in the 2011 HBO-Monitor dataset. We find indications
that this increase in the wage interval of education required is caused by the
trend that overeducated hbo-graduates work in increasingly bad jobs, but
labor market frictions also play an important role. Our findings indicate
that there is an oversupply of hbo-graduates in the short run. To be able
to make robust statements about the long run, time-series data is required.
Formulating policy recommendations based on our research is thus difficult.
But even if there is a structural oversupply of hbo-graduates, it remains to
be seen whether the Dutch government should take measures: in order to
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say something about a ‘waste of human capital’ due to overeducation among
hbo-graduates, a counterfactual is needed. Besides, (higher) education has
substantial positive external effects, which are hard to measure, but should
be taken into acccounting when making policy recommendations.
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