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Abstract

We analyse the determinants of overeducation among school leavers within a search
theoretical framework. Overeducation is measured on the basis of job analysis (JA), the
required level to get the job (RL) and realised matches (RM). It is shown that the choice of
the measure is crucial for the outcome of the analysis. Job levels measured by RL and RM are
clearly biased. Hence, only a few results are robust: higher qualified individuals occupy
higher complexity jobs and overeducation is less prevalent among school leavers with better
study results and in small organizations. Conversely, JA generally delivers results that are
consistent with theoretical considerations. Based on JA, overeducation is also lower among
men, whites, school leavers with higher educated parents, search intensive individuals and
school leavers from higher quality institutions. Furthermore, overeducated workers are more
often hired in occupations without structural bottleneck vacancies and in the financial and
professional services sector. Additionally, irrespective of the used measure, heterogeneous
requirements within complexity levels explain a significant but small part of the extent of

overeducation.
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I. Introduction

The importance of education is now generally recognised, not only for social cohesion but
also as a crucial determinant of sustained economic growth (see e.g. Storesletten and Zilibotti
(2000)). Investments in education have risen in most industrialised countries. As a result,
educational levels of the population in general and school leavers in particular are now much
higher than a few decades ago. Parallel to this evolution, there have been growing concerns
about overeducation. Today an extensive literature on overeducation exists. Estimates for
different countries range from 10% to more than 40% (Groot and Maassen van den Brink
(2000)). Although most of the literature focuses on the relationship between overeducation
and earnings, a lot of articles also pay attention to the determinants of overeducation'. While
different measures for overeducation are used in the literature, only McGoldrick and Robst
(1996) and Giret and Hatot (2001) have estimated the determinants of overeducation based on
more than one measure. Their results for some of the explanatory variables are clearly
different over the applied measures. This suggests that the outcome of the analysis of the
determinants of overeducation often tells more about the applied measurement than about the
real factors determining overeducation®.

Relying on three different measures, we analyse the determinants of overeducation in
the first job after leaving school within a search theoretical framework. Through a deeper
examination of the outcomes and measures, we try to shed more light on the validity of the
measures and to identify the real factors that determine overeducation. The analysis is based
on the Flemish SONAR-database, resulting from a survey of 3015 23 year olds about their
educational and labour market career. These data give us the opportunity to analyse
overeducation on the basis of (1) job analysis, (2) the required educational level to get the job
and (3) realised matches. The article is structured as follows. In section II we deal with our
theoretical framework and formulate some hypotheses. The measurement of overeducation is
discussed in section III. Section IV presents the data. The empirical model is described in
section V. The results of the empirical analysis are outlined in sections VI, VII and VIII.

Finally, in section IX, we draw some conclusions.

' The following authors pay at least part of their attention to the determinants of overeducation: Alba-Ramirez
(1993), Robst (1995), McGoldrick and Robst (1996), Groot (1996), van der Meer and Wielers (1996), Sloane et
al. (1996, 1999), Battu et al. (1999), Battu and Sloane (2000, 2002), Dolton and Silles (2001), Biichel and
Pollmann-Schult (2001), Lassibille et al. (2001), Giret and Hatot (2001) and Chevalier (2003).

% Related to this problem is the influence of the measurement when analysing the impact of overeducation (see

Verhaest and Omey (2004)).



II. Theoretical framework and hypotheses to be tested

An individual can be defined as being overeducated if his educational level exceeds the
minimal required education to do his/her job (i.e. its complexity level). However, there are
some conceptual problems with this definition. Firstly, in a pure human capital framework,
the concept of overeducation may be meaningless (Green et al. (1999), Sloane (2003)).
According to human capital theory, markets are fully efficient. As a consequence, there
should be no overinvestments in schooling. However, search frictions and information
externalities may lead at least to a temporary mismatch. Furthermore, institutional rigidities
make labour markets quite rigid. Secondly, formal education is an incomplete measure of
total human capital. Overeducation may compensate for lower quality of education, for
example due to differences in quality of institutions or study results. Overeducation can also
be permanent if it compensates for lower ability or a depreciation of skills. Undereducation
may simply follow from additional experience or on-the-job training. Thus, a clear distinction
has to be made between educational and skill mismatches (see e.g. Allen and van der Velden
(2001)). In this paper we always use the concept of overeducation in the meaning of
educational mismatches: when the formal educational level exceeds the complexity level.
Thirdly, this definition starts from a discrete production function for each type of jobs with
some threshold educational level that is necessary to be productive. Following Knight’s
(1979) specification of occupational productions functions, it would be more general to
assume a continuous function with (initially increasing and then) decreasing marginal returns
to schooling (cf. figure). Thus it makes more sense to define the complexity level by the
optimal educational level: given an indifference curve [ that reflects the educational costs (cf.

Mincer (1974)), jobs of type k and production function Y, have complexity level cf.

This definition and productivity pattern is compatible with an approach of skill
mismatches as over- or underinvestments in skills. It is intuitive that, compared to a secondary
education school leaver, a university graduate is much more productive in a management
function, but only slightly more productive in a lower clerical position. It is also in line with
the stylised fact of the literature on overeducation and earnings that the return to
overeducation is positive but smaller than the return to required education (cf. Hartog (2000)).
However, it remains puzzling why the penalty for undereducation is generally lower than the
return to required education and often not significantly different from zero. A plausible
explanation is that undereducation not reflects a mismatch of skills (cf. supra). An employer

will only offer a job to an undereducated school leaver if (1) the job seeker possesses enough



additional skills that compensate for the lack of formal education skills or (2) he is not able to
find a higher educated job seeker for a vacant position. In this last case, there will be a strong
incentive to compensate the underinvestment in formal education skills by additional formal
or informal training’. Nevertheless, it is remains unclear how the optimal educational level
can be derived for each complexity type of jobs. We cannot simply observe this complexity
level from reality in the case of rigid and inefficient working markets. Additionally, the
optimal level will differ from a private or social point of view. As will be shown in sections
III and V, the problem of translating each complexity type k£ into an optimal level can be

bypassed when analysing the determinants of overeducation.
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Essentially, what we are interested in is what determines whether a school leaver gets and
accepts an offer for a job of type k£ and complexity level c[. Search theory delivers an
attractive way to model this decision process. It starts from the assumption that job seekers
have a minimal acceptable wage offer, the reservation wage. This framework can be easily
translated to a model in which individuals not search for a minimal acceptable wage, but a
minimal acceptable complexity level, the reservation level. Since wages are positively related
to the complexity level, this is compatible with wage maximizing behaviour (Hartog (2000)).

Following Mortensen (1986), the reservation complexity level can be written as:
(1.1) ¢ = ﬁ(ﬁj,ﬂl,af,wl,rl,sl,rl)

The reservation level ¢” is a positive function of the rate of job offers A,, the mean of the

complexity offer distribution g, its variance o, the opportunity cost of work w,, the time

* In line with this, Beneito et al. (2002) found that training compensates part of the penalty for undereducation.



left until the liquidity constraint becomes binding 7, and a negative function of the cost of
search s, and the interest rate 7,. A higher reservation level corresponds to a higher

probability of occupying a more complex job and, controlling for the educational level, a
lower probability of being overeducated. Differences in the offer arrival rate and mean offered
level will in the first place result from differences in human capital. In the case of imperfect
information about the workers’ productivity, also signalling arguments will play a role.
Finally, differences in these parameters may also result from subjective elements such as taste
discrimination.

Based on this search framework, we formulate some hypotheses that will be tested in
the empirical analysis:
(H1) Higher qualified individuals occupy higher complexity jobs. Their higher productivity
will lead to a higher offer arrival rate and higher mean level of the offered jobs. Education
may also function as a signal for ability (Arrow (1972), Spence (1972)) or trainability
(Thurow (1975)), what leads to a similar expectation.
(H2) School leavers with better study results and (H3) from higher quality institutions have a
lower probability of being overeducated. School leavers with better study results may have a
higher level of human capital and thus a higher offer arrival rate and mean offered level.
Study results and certificates from higher quality institutions may also be used as a signal for
ability or trainability by employers.
(H4) Women and (H5) non-whites have a higher probability of being overeducated. Women
have a higher probability of quitting or interrupting their job, what causes productivity losses.
For young female job applicants, employers may especially fear interruptions for pregnancy
or parental leave. According to statistical discrimination theories (Phelps (1972), Arrow
(1973)), employers will use the sex of the job seeker as a signal for his/her future
productivity. Taste discrimination (Becker (1975)) will have a similar effect. Anti-
discriminatory policy often prevents employers from paying lower wages and using different
hiring standards. However, it is difficult to enforce equal effective employment opportunities
(Renes and Ridder (1995)), especially if there are multiple applicants. Additionally, taste
discrimination will not lead to loss of efficiency in this case (Thurow (1975))". Similarly, taste

discrimination will also lead to a lower offer arrival rate and a lower mean level of the offered

* Two additional effects may play a role for married women. We do not take them under consideration since the
number of married women and women with children is negligible at the start of the first job. Frank (1978) states
that married women are more likely to be overeducated since their search is spatially constrained if the family
residence is determined by the man. Otherwise, women with children may have a higher preference for

homework activities (Gronau (1974)).



jobs among non-whites.

(H6) Individuals with higher educated parents are less often overeducated. Although school
leavers are inexperienced job seekers, they can partly avoid the costs of search by pooling
information. We expect that individuals with highly educated parents and more social capital
have more information on available jobs and thus a higher job arrival rate. Individuals with
highly educated and wealthy parents also face less credit constraints.

(H7) The probability of being overeducated is lower among search intensive individuals. A
higher search intensity leads to a higher offer arrival rate.

The previous search framework highlights overeducation from a supply side point of
view. Similarly, we can also construct a search framework that determines whether an
employer gets and hires a young job applicant with a particular educational level. While the
school leaver is interested in the offered wage, the employer is rather interested in the
productivity of the applicant. Supposing that expected productivity is positively related to the

educational level of the worker (cf. figure), employers may a priori determine a reservation

educational level ¢” below which they won’ t hire any school leaver:

(12) €' = fz("zaﬂz:azawzsrpszmz)

With the rate at which job seekers apply for the job A,, the mean of the expected productivity
offer distribution 4, , its variance 03, costs associated with the match such as the wage w,, a

liquidity constraint variable 7,, the cost of search s, and the interest rate r,. A higher

reservation educational level corresponds to a higher probability of hiring a higher educated
school leaver and thus, controlling for the complexity level, a higher probability that the hired
applicant is overeducated for the job.

The following demand side hypotheses will be tested:
(H8) Higher complexity jobs more often rely on higher qualified workers. The mean expected
productivity of higher educated workers is positively related to the complexity of the job.
(HY) The probability of hiring an overeducated worker is lower in occupations with structural
bottleneck vacancies. Jobs require different tasks and worker productivity at those tasks is
largely different (Sattinger (1993)). Hence, the likelihood of hiring an overeducated worker
for a job will depend on the supply and demand conditions of the type of required skills. In
the case of structural bottleneck vacancies, employers will have to downgrade their selection
requirements, due to a lower application rate.

(H10) The probability of hiring an overeducated worker is higher in large organizations. Van



der Meer and Wielers (1996) state that large organizations face more difficulties to measure
the contribution of the individual worker and thus have a larger incentive to rely on
educational credentials. There may also be other reasons why large firms more often hire
overeducated workers. They may have lower vacancy costs due to economies of scale and
face less liquidity constraints. Furthermore, they have more promotion opportunities. This not
only results in a higher application rate, but also in a higher expected mean productivity since
they face less productivity losses due to quits of overeducated workers.

(HI11) The probability of hiring an overeducated worker is higher in the financial and
professional services sector. Since the quality of the product is hard to measure in these
sectors, firms will have to build a trust relationship with their clients. Educational credentials
of the workers will not only serve as an indicator for productivity, but also as a legitimation to

their clients (van der Meer and Wielers (1996)).

III. The measurement of overeducation

Following the definition in the previous section, overeducation can be measured by a
comparison of the educational level of the worker e” and the complexity level of the job cP.
There may be a large heterogeneity in skills of individuals with a similar educational
background. Some authors (Green et al. (1999), Chevalier (2003)) indeed found that
overeducated workers are less able in comparison with rightly educated workers with a
similar schooling. By defining overeducation in terms of educational mismatches, we
concentrate on the measurement of the complexity level. Although also observed educational
levels may be subject to some measurement error, the measurement of ¢ is much more
problematic. Broadly speaking three ways of measuring the complexity level have been
adopted in the literature. A first method measures c" by job analysis (e.g. Rumberger (1987))
(JA). This is an objective approach based on the evaluation of required schooling by job
experts, which classify the job in an occupational classification. Secondly, a more subjective
approach is to ask respondents in a survey what minimal level of education is required to get
(e.g. Duncan and Hoffman (1981)) or to do (e.g. Hartog and Oosterbeek (1988)) their job
(RL). A last method derives c" from realised matches (RM). Required education is measured
by the average (e.g. Verdugo and Verdugo (1988)) or mode (e.g. Kiker et al. (1997))
educational level in a certain occupation. Chevalier (2003) adopted an alternative approach by

defining objectively overeducated who are not satisfied with their job as being genuinely



overeducated. Those classified as being overeducated but reporting to be satisfied with their
match were classified as being apparently overeducated.

Each measure has its shortcomings and we distinguish three types of measurement
error. For simplicity, suppose that e” and c¢" are continuous variables. Following our search

theoretical framework, the complexity level ¢/ of the accepted job of school leaver i depends
on his educational level e/ and other individual characteristic x, (2.1). Similarly, the

educational level e} of the hired applicant for job j depends on complexity level ¢ and job

characteristic y; (2.2). Finally, suppose that c" is related to its measure ¢” following (2.3):

(2.1) Cz!] =zt a1ez!] +bx, tuy,
o_ 0
(22) e, =z,+axc; +by, +u,,

23) =i+ bx by v 10{

A first type of error u," is a simple random measurement error with zero mean and variance

o. . It is difficult to think of any economic or social indicator that is fully free of random

error, due to the typical problems accompanied with data collection and processing. Thus,
also the measurement of the job level will be subject to it. The classification of jobs by JA is
not straightforward. Additionally, there may be a substantial heterogeneity of requirements
within a similar job if the classification is based on more aggregate occupations (Halaby
(1994)). Contrary, the worker can draw on detailed information of the characteristics of the
job in his assessment of the required level to do his job. However, there is a lack of uniform
coding instructions (Hartog (2000)). Some may report current hiring standards or their own
skill or educational level (Chevalier (2003)), others the median educational level of identical
workers in the firm. This is also the case if surveys ask to the required level to get the job.
Additionally, the formal vacancy requirement often differs from the real required level for
recruitment. Since the RM measure is also based on an occupational classification, the
problems are similar to the JA measure. However, the heterogeneity of jobs within
occupations will be much more problematic since a certain level of aggregation is necessary
to keep enough observations within each occupation.

The second type of error z” leads to a systematic over- or underestimation of the
complexity level for every observation. Also for job experts it remains difficult to translate
each complexity type of jobs into an optimal educational level. Furthermore, it is often

claimed that skill-biased technological change leads to a general upgrading of skill
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requirements and thus to systematic underestimation of the complexity level measured by JA.
Hence, the complexity level has to be redefined from time to time. Contrary, it is generally
argued that measures based on RL systematically overestimate complexity levels. Employers
will upgrade hiring standards in response to rising educational attainment of job applicants.
Falling private educational costs over time, due to government subsidisation, lead to a rise in
the private optimal level, without changing the social optimal level. Additionally, individuals
tend to inflate the status of their own position (Hartog (2000)). The mean educational level
may be a good estimate of the private optimal level only if labour markets are flexible and

efficient. Otherwise, RM will systematically over- or underestimate the complexity level.
The third type of errors b, and b also lead to a systematic bias of the job level, but

only conditional on the value of respectively x and y. Technological change may occur at a
different rate for alternative types of jobs and make some of them even more simple. Hence,
the bias of the complexity level will also be related to the characteristics of the job. Workers’
assessment of the required level (RL) will be biased by the selection and screening behaviour
of employers. Hence, apart from the second type error, complexity levels will be upwardly
biased for jobs that rely more on educational credentials (cf. supra). The bias will not only be
related to the characteristics of the job, but also to those of the worker. Individuals may tend
to evaluate general educational requirements towards their own educational level.
Furthermore, workers may report personal requirements instead of general requirement.
Finally, social desirability bias may be higher for individuals with a relatively worse labour
market position. It follows from these three arguments that groups of workers with a higher
probability of being overeducated may overstate more often the complexity level of their job.
Also the bias of the RM measure will be related to differences in hiring standards since it
influences the average or mode educational level within occupations.

To what extent do these different types of measurement error influence the analysis of

the determinants of overeducation? From (2.1) - (2.3) it follows that:

Q24 o =z, +2")+ael+ (o, + b7 b+ b2y, + uy, +ul)

(2.5) ef = (22 - azzm)+ a,c; + (b2 - azb;”)yj —ab/'x; + (uzj - azuf)

The first type of measurement error only influences the results in equation (2.5). This will
bias the coefficients of the complexity level downward and usually also lead to some bias in
the coefficients of the other explanatory variables (Verbeek (2000)). The second measurement

error type does not cause serious problems since we are mainly interested in the value of



parameters b, and b,. The main implication of the first two measurement types is to
influence the incidence of over- and undereducation. A systematic and general overestimation

of the complexity level (a” >0) will lead to an overestimation of the incidence of

overeducation and an underestimation of the incidence of undereducation. The opposite effect

will occur in the case of systematic underestimation (a” <0). Additionally, it is often

suggested that the heterogeneity of educational requirements within an identical measured job

level (o

" >0) leads to an overestimation of the incidence of over- as well as undereducation.
This will indeed be the case if over- and undereducation can be regarded as exceptional
situations. However, it may just as well lead to an underestimation of the incidence of
overeducation if overeducation is rather the rule. Thus, the only thing we can say for sure in
the case of random error is that part of the variation in the extent of overeducation may be
explained by a heterogeneity of requirements within each measured complexity level. Jobs
with relatively more of these unobserved requirements may then have a higher probability of
being occupied by overeducated workers. We test the following hypothesis:

(H12) Part of the variation in the extent of overeducation results from a heterogeneity of
requirements within measured complexity levels.

The third type of measurement error causes more problems since the bias is related to
the variables of interest. This problem will be avoided for JA if the classification scheme is
regularly updated. As Hartog (2000) states, there is no reason to expect bias in any particular
direction in this case. It has the conceptual advantage to start from the technology of the job.
And even if there is no regular update, the problem may be minimized if the classification is
flexible and detailed enough. In this case, job experts have the possibility to classify jobs
within similar occupations at various complexity types. The bias by the selection and
screening behaviour of the employer of the job level based on RL is much more problematic.
The true minimal required level to get a job corresponds to the definition of the reservation
educational level. Relatively higher objective overeducation among particular jobs will then
not show up in the data. Additionally, social desirability will bias downwardly the coefficients
for the individual characteristics. Similarly for RM, a concentration of undereducation within
a certain occupation, e.g. as a consequence of structural bottlenecks, will lead to a lower
measured job level and hence, relatively less measured undereducation for that occupation.
The following hypotheses regarding the measurement of overeducation will be tested:

(HI13) JA delivers the most consistent results for the analysis of the determinants of
overeducation.

(H14) The complexity level based on RL is biased by the selection behaviour of the employer.
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(H15) The complexity level based on RM is biased by the extent of over- and undereducation

within occupations.

IV. Data and the incidence of overeducation

The empirical analysis is based on the first cohort of the SONAR-database about the
transition from school to work in Flanders. At the end of 1999, 3015 randomly chosen
Flemish 23 years old were questioned about their educational and early labour market career”.
We focus on the first job after leaving school, for which we have information on over- and
undereducation®. Estimating our relations with a sample of school leavers is highly selective.
However, one should interpret our observations as coming from a sample of entry jobs, a
particular segment in the labour market where mismatch problems are most likely to occur.
Additionally, concentrating on the first job has the conceptual advantage that educational
mismatches to a large extent correspond to skill mismatches since school leavers do not yet
have any on-the-job training or experience (cf. supra). A group of 15.2% still studied at the
age of 23, while another 3.9% never had a job. Those with a job entered the labour market
over the period 1994-1999. Furthermore, we restrict the analysis to the non-self employed
with a job in Flanders (Brussels including). This reduces our sample to maximally 2199
respondents.

The questionnaire was based on a detailed calendar what avoids inconsistencies in the
educational and work career. This minimizes measurement error in the educational level.
While most studies only compute a single measure of mismatch, we assess over- and
undereducation relying on job analysis (JA), the required level to get the job (RL) and realised
matches (RM). The JA measure is derived from the 1992 Standard Occupation Classification
of the Dutch CBS (1992). This is a detailed classification, based on a five-digit code and five
complexity types: elementary, lower, medium, higher and scientific. The corresponding
complexity levels are: less than lower secondary (<LS), lower secondary (LS), higher
secondary (HS), lower tertiary (LT) and higher tertiary education (HT). To ensure
comparability, we also use this educational classification for the computation of the measures
based on RM and RL. The RL measure is based on the question: ‘To get your job, what

educational level were you required to have?’. This question was posed to those who

> For an extensive description of the data, we refer to SONAR (2000).

% The first job is defined to be the first job of at least one hour a week and a tenure of at least one month.
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confirmed that a qualification was required for their job. Also the RM measure is computed
from the CBS classification. Since most of occupations at the most detailed level have
extremely low frequencies of observations, they are aggregated at the two-digit level. As in
Kiker et al. (1997), the complexity level is defined as the modal educational level within the
occupation.

Some summary statistics regarding the computation of over- and undereducation can
be found in table 1. A majority of the school leavers has a higher secondary degree. Based on
JA, employment is relatively equally spread over the several job levels. As expected, the
proportion that works at the two highest job levels is larger if the measure is based on RL. On
the other hand, in more than 40% of the cases less than a lower secondary qualification was
required to get the first job, while a lower secondary degree was minimally required for only
4% of the school leavers. This particular bias may result from the assumption of employers
that almost every job seeker has at least a lower secondary qualification with compulsory
education until 18 in Flanders. When measured by RM, nobody occupies a job at the two
lowest levels. This cohort effect results from the small size of the group of school leavers that
enter the labour market without a higher secondary degree. Consequently, none of the two-
digit level occupations in the SONAR-database is occupied by a majority of lower educated.
The incidence of overeducation (OVER) varies between only 12.7% based on RM, 44.5%
based on RL and almost 55% based on JA. When measured by RM, the overeducation figure
is remarkably small, while the incidence of undereducation is rather large (13,2%). This is
consistent with a systematic overestimation of the complexity level. Based on JA, we find a
relatively small incidence of undereducation. In section II, we indeed motivated that it is only
beneficial to hire an undereducated school leaver under rather exceptional conditions. Finally,
the very small incidence of undereducation based on RL is in line with the supposition that

the RL level reflects the reservation educational level of the employer (cf. section III).

Table 1: Some summary statistics

Educational level (E) Complexity level (C)
JA RL RM

(1) <LS 3.3% 16.8% 40.9% -
2)LS 5.9% 29.9% 4.0% -
(3)HS 53.3% 28.0% 22.0% 62.9%
@@LT 27.3% 20.8% 24.3% 31.0%
(5) HT 10.1% 4.5% 8.9% 5.0%
OVER 54.3% 44.5% 12.7%
UNDER 4.0% 2.6% 13.2%
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V. Empirical model

Since we measure the complexity level ¢ by the ordered response variable c, D{],2,3,4,5}
and the educational level e by e, D{],2,3,4,5} , OLS is inappropriate. Based on an ordered
logit model, we estimate the probability that a school leaver i with educational level e, =1
and a vector of n other individual characteristics X, = (X,,,X,,,...,X,;)" finds a first job of

complexity type k. This model can be specified as follows:
(3.1) 1ogM =6, -[a,E +BX +¢, k0{1,2,3.4
. P(Cl. > k) k =i 1<% i 9< 9~

Where a, =(a,,,q,,,0,;,a,,), B =(B,0,.0, and E =(E, E,,E, E,) with all
elements equal to zero, except E,= 1. Estimation (3.1) is completely equivalent to the
estimation of the determinants of overeducation and the effect of the other characteristics X,

on the probability of overeducation (and undereducation) can be derived for each educational

level e,. A higher probability of finding a more complex job for an individual with a positive
value of e.g. characteristic X,, (5, >0) is equivalent to a lower (higher) probability of being

overeducated (undereducated). This approach is preferred to the often applied multinomial
model with dummies for a good match, over- and undereducation since it is in line with our
search theoretical framework. Furthermore, this model is not sensitive to any systematic over-
or underestimation of the complexity level. Additionally, the problem of translating each
complexity type of jobs into an optimal educational level is bypassed. We only have to
assume that jobs of type k have a lower complexity level than jobs of type k+1. It makes JA,
starting from the underlying technology of each job, even more attractive. Finally, we would
have to exclude the observations for the lowest (highest) educational level since, by
definition, they cannot be overeducated (undereducated). Due to a zero cell count, we exclude

those with less than a lower secondary degree (e, = 1) from the analysis based on RM.
The educational level dummies E, enable us to test (H1). In interaction with a tertiary
education qualification (e, D{4,5} ), we include two dummies for the study results in the last

year (H2). For other educational levels, we have no observations on study results. We also
control for the quality of the institution (H3), by including in interaction with a higher tertiary

degree (e,= 5) a dummy for those who obtained their degree at university. University
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education in Flanders is generally perceived as being of a higher quality than non-university
higher tertiary education. Furthermore, we control for gender (H4), race (HS) and the
education of the parents by including a dummy for a father with a higher tertiary education
(H6). To test for the hypothesis that search intensive individuals have a lower probability of
being overeducated (H7), we include two dummies for school leavers who started their search
activity respectively within and more than one month before leaving school. The assumption
that search intensive and thus motivated individuals also start their search activity earlier

seems reasonable. Since the group of school leavers with a higher secondary degree (e, = 3) is

very heterogeneous, we include extra dummies for those who (1) obtained their degree in
part-time education, (2) obtained an extra part-time education, (3) qualified for an extra
seventh year and (4) passed at least one year in tertiary education, without obtaining the final
degree. As (H1) predicts, these extra qualifications may raise the likelihood of obtaining a
higher complexity job, while a part-time education may lower this likelihood. Finally, we also
include educational subject and regional residence dummies to control for differences in
preferences and underlying demand and supply conditions.

Similarly, we estimate the probability that for a vacant entry job j with complexity

level ¢, =k and a vector of m other job characteristics ¥, = (Y},Y,,,...,Y,)" a school leaver

with educational level / is hired:

Ple, <1)

(32) log[F(ej—>l):| = gl - [a2Cj + ﬁZYJ + 82(/'] [ D{1,2,3,4§
J

Where C, = (C,J.,CZJ.,CM,CZ,J,)' with all elements equal to zero, except C,=1.In this model,

a higher probability of hiring a better educated school leaver for a job with e.g. characteristic

Y, (B, >0) corresponds to a higher (lower) probability of recruiting an overeducated

(undereducated) worker. Along with complexity level dummies, that also test for (H8), we
include dummies for firm size (H10) and sector of employment (H11). To test the hypothesis
that the likelihood of hiring overqualified workers is lower in structural bottleneck vacancy
jobs (H9), we include dummies for technical, clerical and socio-cultural professions.
According to the Flemish regional employment agency VDAB (2000), during the nineties,
bottleneck vacancies were especially concentrated in technical professions. The opposite
holds for socio-cultural professions, which had no problems to fill their vacancies. No clear
prediction can be made for clerical professions, a heterogeneous group. While there was a

permanent shortage of information scientists, there were far less vacancy problems for lower
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administrative jobs. Finally, we also include dummies for part-time contract, temporary
contract and the region of employment as additional control variables.

The first type of measurement error may not only bias the coefficients of the
complexity levels downward, but will usually also lead to some bias in the coefficients of the
other explanatory variables (cf. supra). To control for the heterogeneous requirements of jobs
with an identical measured job level, we construct a job complexity variable based on factor
analysis. This factor is constructed from five job skills that are needed to do the job:
responsibility, leadership, reading and writing, mathematical and social skills. These skills are
general in nature and can be used in almost every type of job or occupation, but make them
more complex. The residuals of the regression of this factor on the corresponding complexity
levels are included as a determinant in equation (3.2) and may account at least for the random
part of the unmeasured heterogeneity of skill requirements. Since individuals may take their
colleagues as a reference when answering in surveys on scale questions about requirements of
particular skills, it may be less effective to account for measurement errors that are related to
the characteristics of the job. The results and statistics of the factor and regression analysis are
reported in Appendix B. We expect that jobs with more of these unmeasured skill
requirements have a higher probability of being occupied by overeducated workers’. This test
can be seen as a test for the opposite side of the story told by Chevalier (2003). He controlled
for the heterogeneity in the skills of graduates by including a proxy for unobservable skills
and showed that part of the variation in measured overeducation is explained by these
unobserved skills. We test for the hypothesis that part of the variation in measured
overeducation is explained by this unmeasured complexity (H12).

The hypothesis that the job analysis measure delivers the most consistent results (H13)
is tested by evaluating to what extent hypotheses (H1) to (H11) are confirmed for the analyses
based on the various measures. Supposing that JA delivers an unbiased measure for the
complexity level and that the RL level measures the reservation educational level

e} D{],2,3,4,5} , we have a measure for qualification inflation by comparing this job level

with the RL level®. A job is characterized by qualification inflation (deflation) if the
reservation educational level is higher (lower) than the complexity level. The determinants of

qualification inflation can be analysed by estimating the probability that for an entry job j

7 One way to control for all unobserved heterogeneity is the application of a panel data analysis. However, this
requires that jobs remain unchanged over time, what is not realistic.
% Green et al. (1999) and Dolton and Silles (2001) used a similar indicator for qualification inflation and

deflation, but the functional level was measured by the self-assessed required level to do the job.
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with complexity level ¢; = k and a vector of other characteristics ¥, minimally qualification

r is required to get the job:

(3.3) 1og{%(j_i:ﬂ =6 - [ajcj +BY, + g3j] r0{1,2,3,4
J

Where C, =(C,;,C,;,C

1js 5,»C,;) with all elements equal to zero, except C;;= 1. A higher

probability that a better qualification is required to get a job with e.g. characteristic ¥,

(B;, > 0) corresponds to a higher (lower) probability of qualification inflation (deflation). If

the reported required level to get the job indeed corresponds to the reservation educational
level, the results for qualification inflation have to be identical to those for overeducation.
Thus, we expect that qualification inflation is lower in jobs with structural bottleneck
vacancies (H9) and higher in large firms (H10) and the financial and professional services
sector (H11). Similarly, the reservation educational level has to be higher for higher
complexity jobs (HS8). This estimation also delivers a test for the hypothesis that the level
measured by RL is biased by the selection behaviour of the employer (H14). If this measure is

unbiased, we expect that there is no correlation with the other characteristics (3, = 0).

We could apply the same test procedure for (H15) by using the modal educational
level within occupations as dependent variable. However, due to zero cell counts, we have to
apply a binary logit model and restrict the analysis to two complexity levels (HS and LT). We
estimate the probability that for an entry job j the RM level m; D{3,4,5} exceeds the

complexity level ¢, D{3,4} :

Plm. >c.
3.4) log m,>c)) =0+a,C +BY +¢,,
P‘m =c j T

J J

Contrary to equation (3.3), this equation has no economic interpretation. If the RM measure is
not affected by the last type of measurement error, then the other characteristics y, should be
unrelated to this probability (5, =0). In line with (H15), we expect that this probability is

higher in technical professions and lower in socio-cultural professions. Of course, the validity
of these test procedures depend on the proposition that our JA measure is an unbiased

measure for the complexity level.
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VI. The determinants of being overeducated

The results of estimation (3.1) are given in table 2. We discuss systematically the various
hypotheses formulated in section II regarding the determinants of being overeducated.

(H1) Higher qualified individuals occupy higher complexity jobs. This hypothesis
cannot properly be evaluated based on the estimation results in table 2 since some interaction
terms with the educational levels were included in the model. We computed the estimated
cumulative probabilities for the different educational levels, based on sample mean
characteristics (cf. Appendix C). The hypothesis is confirmed by these results: a higher
educational level increases the likelihood of getting a higher complexity job, independently of
the way the job level is measured’. However, there are only small differences between the two
lowest levels. This suggest that the market does not distinguish much between individuals
who have no higher secondary qualification. An additional part-time qualification, a seventh
year degree or at least one completed year of tertiary education for school leavers with a
higher secondary degree also increases the likelihood of occupying a higher complexity job as
measured by JA (cf. table 2). With the exception of an extra part-time qualification, this is
also the case when the job level is defined by RL. No significant effects are found with
respect to the RM measure, but a part-time higher secondary qualification, compared to a full-
time qualification, leads in this case to a lower likelihood of getting a higher complexity job.

(H2) School leavers with better study results have a lower probability of being
overeducated. School leavers with a great distinction degree in the last year of tertiary
education have a significant higher probability of obtaining a higher complexity job,
irrespective of the measurement of the job level. The relation between study results and
overeducation was also examined by Battu et al. (1999) and Dolton and Silles (2001) for
British graduate school leavers. The results of Dolton and Silles indicated also that individuals
with a first class degree have a lower probability of being overeducated in the first job after
leaving school. Battu et al. found a similar negative relation between high study results and
the likelihood of being overeducated one year after graduation, but not for all cohorts. Biichel
and Pollmann-Schult (2001) found an effect from higher grades on the likelihood of being
overeducated even at the age of 27 to 34 for some groups of German workers with certain

vocational qualifications.

? It may be expected that this result partly follows from the fact that lower and higher educated workers entered
the labour market at a different phase in the business cycle. However, the inclusion of year dummies didn’t lead

to any significant improvement of the model.
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(H3) School leavers from higher quality institutions have a lower probability of being
overeducated. Having a higher tertiary qualification from university instead of a degree from
a non-university institution substantially increases the probability of getting a job with a
higher complexity level, but the relation is not significant when this level is defined as the
required level to get the job. The relation between school quality and overeducation is
confirmed by the research of Robst (1995) which is based on more refined quality measures.

(H4) Women have a higher probability of being overeducated. Controlling for the
educational level, women have a significant lower probability of occupying a higher
complexity job based on JA. This implies a higher probability of being overeducated.
However, this hypothesis is not confirmed in the estimations for the other measures. Also
Dolton and Silles (2001) and Giret and Hatot (2001) didn’t find a significant effect based on a
self assessment measure for respectively British and French female school leavers.
Furthermore, like Lassibille et al. (2001) for Spanish school leavers, Giret and Hatot (2001)
also found a higher probability of being overeducated for the first job based on JA.
Alternatively, Chevalier (2003) didn’t find any significant effect. However, comparisons with
this study are complicated by the alternative definition of overeducation (cf. supra)'’. Also
comparisons with other research are difficult since the relation between gender and
overeducation is theoretically less clear for the whole labour force. Furthermore, most of the
studies do not control for educational subjects, while educational and occupational
segregation largely influences differences in over- and undereducation among men and
women.

(H5) Non-whites have a higher probability of being overeducated. Also non-whites
have a significant lower probability of occupying a higher complexity level job based on JA.
Again, the effect is insignificant for the measure based on RL and positive but not significant
at the 5% level for the RM measure. Battu and Sloane (2002) examined the relation between
ethnic background and overeducation in more detail and found that the incidence of
overeducation is lower among whites, but varies substantially among ethnic minorities in
Britain.

(H6) Individuals with higher educated parents are less often overeducated. School
leavers with a father who has a higher tertiary qualification indeed have a lower probability of
being overeducated. However, the relation is not significant when the job level is measured by
RL. Again, Giret and Hatot (2001) found similar results: a significant lower probability of

being overeducated based on JA among school leavers with a higher educated father, but an

' Additionally, the objective definition of overeducation is based on a very rudimentary classification using the

2-digit Standard Occupation Code, what makes this measure much more sensitive to potential biases (cf. supra).
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insignificant effect based on self assessment. Furthermore, the relation between the schooling

of the father and overeducation based on self-assessment was also insignificant in the research

of Biichel and Pollmann-Schult (2001). Lassibille et al. (2001) controlled for the father’s

occupation and the mother’s employment status instead of the educational level of the parents,

but didn’t find any effect.

Table 2: The determinants of finding a job with complexity level k (equation (3.1)): Ordered
logit coefficients and standard errors (in parentheses)

Job level measurement JA RL RM
Threshold Hk

(1)<LS -5,291 ** (:393) -7,542 ** (:490) -

(2)LS -3,284 ** (.387) 7,289 ** (:489) .

(3) HS -, 737 * (,375) -5,170 ** (:480) -2,569 ** (:453)
4 LT 2,631 ** (,388) -,874 * (:436) 2,082 ** (:430)
Educational level E,

(coefficient a;)

(1)<LS -5,048 ** (:443) -9,287 ** (,602) -

(2) LS -4,942 ** (:415) 9,177 ** (,543) -6,520 ** (,734)
(3) HS -4,359 ** (,394) -8,042 ** (:492) -5,777 ** (,510)
4 LT -1,377 ** (;408) -4,189 ** (,507) -2,520 ** (472)
(5) HT (ref)

Background

Woman -,239 k* (,088) -,125 (101) ,226 (,136)
Non-white -,393 * (,194) -,175 (,240) ,647 (,353)
HT father 316 * (,146) ,245 (-168) 447 * (,184)
Search behaviour

< 1 month before ,345 ** (,106) ,227 (-120) ,279 (;162)
> 1 month before ,403  ** (-124) 291 * (-141) ,171 (:170)
Study results*TE

Great distinction 1,071 ** (,268) 947 ** (,348) ,992 ** (:300)
Distinction ,216 (,153) ,128 (174) ,186 (176)
Qualifications*HS

Part-time -,173 (,195) -,073 (:225) -2,071 * (1,03)
Extra Part-time ,644 * (,282) ,452 (;301) ,027 (;466)
Seventh year 461 ** (,140) ,564 ** G151y ,082 (,276)
Not finished TE ,604 ** (,205) LO11 ** (,213) ,407 (-293)
Qualifications*HT

University 1,364 ** (;316) ,555 (,384) 1,174 ** (:339)
Chi? 1722,2%%* 2154,5%* 1634,7%*

-2 Log Likelihood 2959.,6 2475,3 1279.2

Deg. of freedom 29 29 28

N 2152 2095 2080

Also included but not reported: educational subject*HS (3 dummies); educational subject*LT (5 dummies);
educational subject*HT (2 dummies); regional residence (4 dummies). TE = tertiary education (LT or HT).
*: significant at the 5% level, **: significant at the 1% level.
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(H7) The likelihood of being overeducated is lower among search intensive individuals. This
hypothesis is clearly confirmed with respect to the JA and RL measure. School leavers who
start their search activity more than one month before the end of their school career have a
significant higher probability of obtaining a higher complexity job. However, no significant

relation is found based on RM.

VII. The determinants of hiring an overeducated worker

Table 3 reports the results with respect to equation (3.2). We considered the following
hypotheses regarding the determinants of hiring an overeducated school leaver:

(H8) Higher complexity jobs more often rely on higher qualified workers. Compared
to (H1), this hypothesis can be seen as the opposite side of the same coin. Independently of
the way the complexity levels are measured, higher complexity jobs more often rely on higher
qualified workers. Also here, we computed the estimated cumulative percentages for the
different levels (cf. Appendix C). The difference is almost negligible between the two lowest
complexity levels measured by RL. This suggest that there is little difference in complexity
between the two lowest job levels when measured by this measure. In more than 80% of the
cases where no educational qualification was required, still a school leaver with a higher
secondary qualification was recruited.

(HY) The probability of hiring an overeducated worker is lower in occupations with
structural bottleneck vacancies. Controlling for the complexity level, technical professions
have only the lowest probability of being occupied by better educated workers in the
regression based on JA. The opposite result can be expected for occupations without any
problems with bottleneck vacancies. Socio-cultural occupations have indeed the highest
probability of hiring better qualified workers. This conclusion holds for every measure. Other
authors as well, such as Battu et al. (1999) and Dolton and Silles (2001), controlled for
occupations, but they didn’t link their results to structural bottleneck vacancies.

(H10) The probability of hiring an overeducated worker is higher in large
organizations. The proposition of van der Meer and Wielers (1996) that large organizations
rely more often on higher qualified workers is confirmed for all measures. However, this
relationship is less strong when the complexity level is measured by RL. This hypothesis was

also confirmed by the research of, among others, Battu et al. (1999), Dolton and Silles (2001)
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and Giret and Hatot (2001). By contrast, Battu and Sloane (2002) didn’t find such a

relationship, but their overeducation measure was based on the required level to get the job.

Table 3: The determinants of hiring a school leaver with educational level | (equation (3.2):

Ordered logit coefficients and standard errors (in parentheses).

Job level measurement JA RL RM
Threshold 6,

(1)<LS -11,588 ** (,531) -12,926 ** (:483) -10,668 ** (:441)
(2)LS -10,386 ** (:521) -11,737 ** (:472) -9,496 ** (:429)
(3)HS -6,000 ** (,501) -7,097 ** (:450) -5,258 ** (:410)
4 LT -2,598 ** (;481) -2,081 ** (;409) -2,053 ** (,393)
Complexity level C,

(coefficient as)

(1)<LS -9,299 ** (,504) -10,450 ** (:424) -

(2)LS -8,380 ** (;481) -10,317 ** (:491) -

(3) HS -6,763 ** (:469) -9,335 ** (;418) -7,263 ** (,370)
4 LT -4,365 ** (;447) -5,558 ** (377) -3,918 ** (,346)
(5) HT (ref)

Firm-size

Unknown -,579 * (,256) -,430 (,283) -, 794 ** (,255)
Small -, 759 ** (161) -,450 * (,184) -, 707 ** (,162)
Medium -,289 * (138) -, 115 (,162) -,302 * (,140)
Large (ref.)

Occupation

Technical -, 722 ** (,189) ,013 (161) ,320 * (152)
Clerical , 704 ** (173) 1,055 ** (178) A21 (,153)
Socio-cultural 1,103 ** (:292) 1,405 ** (,382) ,590 * (,300)
Other (ref.)

Sector

Unknown ,107 (,355) ,193 (:399) -,280 (,353)
Primary ,074 (:473) -,230 (,503) -,518 (475)
Industry ,404 (:212) -,071 (,234) -,409 * (-201)
Construction ,419 (,289) -,062 (,315) -,293 (,285)
Commerce ,302 (,223) ,068 (,247) -,362 (,215)
Catering ,157 (:279) ,035 (,305) -,349 (:278)
Transport and Commun. ,067 (:272) 121 (,310) -,500 (:272)
Finance 922 ** (,310) -,182 (,384) ,018 (,303)
Professional Services 671 ** (,238) 11 (,275) ,240 (:233)
Government -,261 (,335) -,303 (,381) -,495 (,333)
Education ,202 (,225) ,899 ** (:277) ,295 (-220)
Other Services ,245 (,309) ,361 (,356) ,067 (,303)
Health Care (ref.)

Unmeasured complexity 248 ** (,061) 216 ** (,067) , 383 ** (,060)
Chi? (complexity levels) 944,8 ** 1566,2 ** 866,4 **

Chi? (unm. complexity) 16,3 ** 10,3 ** 40,8 **

Chi? (model) 1748,4 ** 2340,3 ** 1674,4 **

-2 Log Likelihood 3399.,6 2704,2 3473,6

Deg. of freedom 29 29 27

N 2145 2091 2145

Also included but not reported: dummies for part-time contract (1), temporary contract (1) and region of

employment (4). *: significant at the 5% level, **: significant at the 1% level.




(HI11) The probability of hiring an overeducated worker is higher in the financial and
professional services sector. In the estimation based on the JA measure, jobs in the financial
and professional services sector have the highest likelihood of being occupied by higher
educated workers. However, this hypothesis cannot be confirmed when the analysis is based
on RL or RM. The analysis of Battu and Sloane (2002), based on the required level to get the
job, also didn’t confirm this proposition. Although not explicitly testing this hypothesis, based
on a RM measure, Groot (1996) didn’t find evidence that overeducation is especially
concentrated in the banking, finance, insurance and business services sector either. Contrary,
van der Meer and Wielers (1996) based the test that confirmed their hypothesis on a JA

measure.

VIII. The validity of the overeducation measures

In this section, we analyse the validity of the applied measures in further detail. The
evaluation of the first two hypotheses are based on the previous analysis. For the last two
hypotheses, we executed some additional estimations (cf. table 4).

(H12) Part of the variation in the extent of overeducation results from a heterogeneity
of requirements within measured complexity levels. Jobs that require more of the skills
measured by the included unmeasured complexity factor more often rely on overeducated
workers (cf. table 3). The effect is robust and highly significant for all of the three applied
measurement methods. As argued in section III, this heterogeneity of skill requirements
within measured complexity levels does not necessarily lead to an overestimation of the
incidence of over- and undereducation. Furthermore, chi? statistics suggest that this
unmeasured complexity only contributes to a very small part of explained variance compared
to measured complexity levels.

(H13) JA delivers the most consistent results. Only four out of eleven hypotheses
((H1), (H2), (H8) and (H10)) are clearly confirmed by the empirical results for all of the
measures we applied. Additionally, the results of the analysis based on RL are in line with
(H7) and those based on RM with (H3) and (H6). However, all of the hypotheses are
confirmed by the analysis based on JA. Hence, JA clearly delivers the most consistent results.
Although the value of this test depends on the validity of the theoretical considerations, the
small ability of the RM and RL measure compared to the JA measure to corroborate these

hypotheses is remarkable.
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Table 4: The validity of the overeducation measures (equation (3.3) and (3.4)): coefficients
and standard errors (in parentheses)

Qualification inflation RM level > Complexity level (JA)

(equation (3.3), ordered logit) (equation (3.4), binary logit)
Threshold (6,)
(1)<LS -8,214 ** (:431)
(2) LS -7,912 ** (:429)
(3) HS -5,918 ** (:419)
4 LT -2,598 ** (39D
Intercept (6) -7,539 ** (,801)
Complexity level C;
(1)<LS -9,498 ** (:428)
(2)LS -7,896 ** (,389) -
(3) HS -6,056 ** (,376) 6,681 ** (,607)
(4) LT (ref. equation (4)) -3,730 ** (,348) -
(5) HT (ref. equation (3))
Firm-size
Unknown -,420 (,268) -,121 (,912)
Small -,490 ** (:155) -318 (:470)
Medium -,325 * (:133) -,357 (:407)
Large (ref.)
Occupation
Technical -,568 ** (,180) -4,674 ** (719)
Clerical ,003 (;164) 4,003 ** (;521)
Socio-cultural ,552 (,288) 5,655 ** (,789)
Other (ref.)
Sector
Unknown -,585 (,367) -,406 (,937)
Primary -2,086 ** (:810)
Industry ,094 (:209) 1,776 ** (:542)
Construction 371 (,276) ,201 (1,42)
Commerce -,574 ** (.221) 1,440 * (,633)
Catering -576 * (,281) -1,777 (1,18)
Transport and Communic. -,492 (,264) -,930 (,636)
Finance 804 ** (,300) ,428 (,882)
Professional Services ,364 (,233) -,097 (,618)
Government -,181 (,320) -,407 (,682)
Education -,223 (,222) -,304 (,992)
Other Services -,522 (,294) -,488 (,615)
Health Care (ref.)
Unmeasured complexity ,490 ** (,062) ,396 (:212)
Chi? (complexity levels C) 1097,7 ** 372,7 **
Chi? (unmeasured complexity) 63,0 ** 3,6
Chi? (model) 1991,8 ** 8354 **
-2 Log Likelihood 3765,0 3447
Deg. of freedom 29 25
N 2075 1048

Also included but not reported: dummies for part-time contract (1), temporary contract (1) and region of
employment (4). *: significant at the 5% level, **: significant at the 1% level.

(H14) The functional level based on RL is biased by the selection behaviour of the employer.

As expected, qualification inflation is especially concentrated in large firms and the finance
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sector, while qualification deflation is more prevalent in technical occupations (cf. table 4,
equation (3.3)). Similarly, lower complexity levels have also a lower minimal required level.
The predictions for qualification inflation are thus similar to those for overeducation and give
further support to (H8) — (H11). The reported minimal required level can thus serve as an
imperfect measure of the reservation educational level''. These results explain why the
hypothesis about the concentration of overeducation in occupations without bottleneck
vacancies (H9) and the financial and professional services sector (H11) could not be
confirmed when the analysis was based on the required level to get the job. It is also clear
why the relation between overeducation and firm size (H10) was less strong in this case.
Furthermore, this may explain why Battu and Sloane (2002) couldn’t find evidence for the
credentials hypothesis of van der Meer and Wielers (1996) either. Again, we computed the
estimated cumulative probabilities for each complexity level (cf. Appendix C). Qualification
deflation is especially concentrated at the lower secondary job level. Employers may not
specify any qualification requirement since almost every job seeker has at least a lower
secondary qualification. Indeed, more than 90% of the vacancies at this level are even filled
by school leavers with more than a lower secondary qualification (cf. supra). Another
interesting finding from our analysis is that qualification inflation is higher in jobs with more
unmeasured skill requirements. Thus, the measure based on RL partly corrects for the
heterogeneity of skill requirements within complexity levels measured by JA.

(H15) The functional level based on RM is biased by the extent of over- and
undereducation within occupations. Parallel to this hypothesis, the probability that the
functional level measured by RM exceeds the objective job level is higher in jobs for socio-
cultural and lower in jobs for technical professions (cf. table 4, equation (3.4)). Hence, the
lack of evidence for the hypothesis that overeducation is less concentrated in technical
professions (H9) when a realised matches measure is applied is not surprising. Furthermore,
some sectors of employment such as education and health care largely coincide with certain
occupations such as teachers and nurses. This fact may explain why also the sector part of the
credentials hypothesis of van der Meer and Wielers (1996) was not confirmed when the
analysis was based on a RM measure. Contrary to the RL level, the RM level does not correct
for the heterogeneity of skills within the levels measured by JA. This is logical since both
measures are based on the same classification (cf. supra). Additionally, it supports the
supposition of (H13) that the JA levels are unbiased. Otherwise, we would expect that the

modal educational level partly corrects for the bias caused by technological change.

" This is also illustrated by the following test: Regressing educational levels on RL levels (cf. model 3.2)

delivers an adj. R? of 0,72. Further inclusion of the other explanatory variables raises this statistic to only 0,74.
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IX. Conclusions

Based on three measures, we analysed the determinants of overeducation in the first job after
leaving school within a search theoretical framework. This enabled us to shed more light on
the validity of the measures and to identify the real factors that determine overeducation. The
following conclusions can be made:

(1) The outcome of the analysis of the determinants of overeducation depends to a large
extent on the way over- and undereducation is measured. Few results are robust over the three
measures: while all of the eleven formulated hypotheses are confirmed in the case of job
analysis, only five hypotheses are confirmed when overeducation is measured by the required
level to get the job and six when measurement is based on realised matches. Hence, job
analysis clearly delivers most consistent results (H13).

(2) The required level to get the job is biased by the selection behaviour of the employer
(H14), while the functional level based on realised matches is biased by the extent of over-
and undereducation within occupations (H15). This explains to a large extent why the
estimated determinants of overeducation measured by these two measures are not always in
line with expectations based on theoretical considerations.

(3) The following hypotheses are confirmed, irrespective of the applied measure: (H1)
higher qualified individuals occupy higher complexity jobs, (H2) the likelihood of being
overeducated is lower among school leavers with better study results, (H8) higher complexity
jobs more often rely on higher qualified workers and (H10) the probability of hiring an
overeducated worker is higher in large organizations.

(4) Based on the job analysis measure, we find in addition evidence for the other
hypotheses: the likelithood of being overeducated is lower among (H3) individuals from
higher quality institutions, (H4) men, (HS5) whites, (H6) individuals with higher educated
parents and (H7) search intensive individuals, the likelihood of hiring an overeducated worker
is higher in (H9) occupations without bottleneck vacancies and (H11) the financial and
professional services sector.

(5) The analysis indicates that, irrespective of the applied measurement procedure, part of
the variation in the extent of over- and undereducation is explained by a heterogeneity of skill
requirements within measured complexity levels. However, the explained variance of this
heterogeneity is rather small.

This paper clearly shows both formally and empirically that the choice of the measure for
overeducation is crucial for the outcome of the analysis. Results in the empirical literature on

overeducation often say more about the way overeducation is measured than about
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overeducation itself. Hence, measuring overeducation in several ways and a good knowledge
of the pros and cons of these measures is needed to interpret the empirical results and draw

correct conclusions.
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Appendix A: Variable definitions

Educational Levels (E)

(1) <LS = Less than lower secondary education.

(2) LS = Lower secondary education. This is defined as a second degree secondary and
corresponds to 4 years of secondary education.

(3) HS = Higher secondary education. This is defined as a third degree secondary and
corresponds to 6 years of secondary education.

(4) LT = Lower tertiary education. This is defined as short higher education and corresponds
to higher education of three years.

(5) HS = Higher tertiary education. This is defined as higher education at university or

universitary level and corresponds to higher education of minimally four years.
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The educational levels are recoded into dummy variables with HS as reference.

Complexity Levels (C)

The job levels correspond to the same categories as the educational levels and are coded in the

same way. The computation is based on 3 measurement methods:

JA = Job Analysis: Based on the Standard Occupation Classification of 1992 of the Dutch
Central Bureau of Statistics (CBS).

RL = Required level to get the job: Based on the question: ‘To get your job, what educational
level were you required to have?’.

RM = Realised Matches. Based on the model value of attained education within each two-
digit level occupation of the CBS-classification.

Worker characteristics (X)

Woman = Dummy coded 1 if woman.

Non-white = Dummy coded 1 if individual has a grandmother at the mothers side who has a
birth or nationality from outside Europe and North-America.

HT father = Dummy coded 1 if individual has a father with a higher tertiary qualification.

Search behaviour = Two dummies for individuals which started their search activity
respectively more than one month and less than one month before leaving school.

Study results = Two dummies for the following study results in the last year of tertiary
education: distinction and great distinction.

Part-time = dummy for HS school leavers who obtained their HS degree in part-time
education.

Extra part-time = dummy for HS school leavers who obtained after their full-time HS degree
an extra part-time degree.

Seventh year = dummy for HS school leavers who obtained after their full-time HS degree a
qualification for an additional seventh year.

Not finished TE = dummy for HS school leavers who finished at least one year in tertiary
education, without obtaining the final degree.

University = dummy for HT school leavers who obtained their degree at university.

Regional Residence = 5 categories of regional residence recoded into 4 dummies. The
categories correspond to 5 Flemish provinces.

Job characteristics (Y)

Firm Size = Four categories recoded into 3 dummies. Categories based on number of workers
in the firm.

Occupations = 3 dummies for the following occupations: technical professions (CBS6),

clerical professions (CBS11) and socio-cultural professions (CBS15-16).
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Sector = 13 categories recoded into 12 dummies. Categories based on NACE-classification.
Region of Employment = 5 categories recoded into 4 dummies. The categories correspond to
the 5 Flemish provinces (Brussels is included in the category Vlaams-Brabant).

Type of contract = 1 dummy coded 1 if part-time contract, 1 dummy for temporary contract.
Unmeasured Complexity = Variable created by factor and regression analysis from five skills
needed to do the job (cf. Appendix B). The skills are derived from the following
question: ’Do you totally agree, rather agree, rather disagree or totally disagree, in my
job you need the skills to ...":
(1) supervise other people (leadership skills),
(2) charge a lot of responsibilities (responsibility skills),
(3) read and write fluently (reading and writing skills),
(4) calculate and deal with numbers (mathematical skills),

(5) collaborate with other people (social skills).

Appendix B: Factor and regression analysis of unmeasured job complexity

Table B1: Principal component analysis: factor loadings (Cronbach’s a =,724)

Responsibility skills ,697
Leadership skills 571
Reading and writing skills , 761
Mathematical skills ,666
Social skills ,752

Table B2: OLS regression of complexity factor on measured job levels: coefficients and
standard errors (in parentheses)

Job level measurement JA RL RM
Complexity level C

(1)<LS -0,843 (,086) -0,540 (,070) -

(2) LS -0,273 (,097) -0,178 (114) -

(3) HS 0,142 (,092) 0,048 (,075) -0,368 (,087)
@HLT 0,735 (,092) 0,632 (,074) 0,626 (,090)
(5 HT 0,660 (,095) 0,639 (,063) 0,634 (,084)
Adjusted R? 0,279 0,251 0,231

N 2145 2091 2145
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Appendix C: Estimated probabilities

Table Cl: Estimated probabilities of finding a job with minimally level k by educational level

complexity level

Educational level E

k (1) <LS ) LS (3) HS (4)LT (5) HT
(1)<LS 100,0% 100,0% 100,0% 100,0% 100,0%
() LS 55,9% 58,5% 78,7% 99,2% 99,9%
JA (3 HS 14,5% 15,9% 33,1% 94,1% 99,1%
(4) LT 1,3% 1,5% 3,7% 55,5% 90,1%
(5) HT 0,0% 0,1% 0,1% 4,1% 23,9%
(1)<LS 100,0% 100,0% 100,0% 100,0% 100,0%
() LS 12,7% 14,0% 42,1% 97,3% 100,0%
Rl (3)HS 10,1% 11,2% 36,1% 96,6% 100,0%
(4 LT 1,3% 1,5% 6,4% 77,4% 99,6%
(5 HT 0,0% 0,0% 0,1% 4,5% 78,1%
(3) HS 100,0% 100,0% 100,0% 100,0%
RM (4 LT 2.2% 8,5% 80,5% 98,1%
(5) HT 0,0% 0,1% 3,8% 33,2%

Table C2: Estim. probabilities of hiring a worker with minimally level | by complexity level

Educational Complexity level C

level / (1)<LS (2) LS (3) HS 4 LT (5 HT

JA
(1)<LS 100,0% 100,0% 100,0% 100,0% 100,0%
(2)LS 92,0% 96,6% 99,3% 99,9% 100,0%
(3)HS 77,5% 89,6% 97,8% 99,8% 100,0%
4 LT 4,1% 9,7% 35,2% 85,6% 99,8%
(5 HT 0,1% 0,4% 1,8% 16,6% 94,0%

RL
(1) <LS 100,0% 100,0% 100,0% 100,0% 100,0%
2)LS 95,4% 95,9% 98,4% 100,0% 100,0%
(3)HS 86,3% 87,8% 95,0% 99,9% 100,0%
4 LT 5,7% 6,5% 15,6% 89,0% 100,0%
(5 HT 0,0% 0,0% 0,1% 5,1% 93,3%

RM
(1) <LS 100,0% 100,0% 100,0%
2)LS 96,2% 99,9% 100,0%
(3) HS 88,8% 99,6% 100,0%
4 LT 10,3% 76,5% 99,4%
(5 HT 0,5% 11,7% 86,9%

Table C3: Estim. probabilities of minimally reservation educational level r by job level C

Reservation ed. Complexity level C (JA)
level » (RL) (1) <LS (2)LS (3) HS 4 LT (5) HT
(1) <LS 100,0% 100,0% 100,0% 100,0% 100,0%
2)LS 12,0% 40,5% 81,1% 97,8% 99,9%
(3) HS 9,2% 33,4% 76,0% 97,0% 99,9%
@4 LT 1,4% 6,4% 30,1% 81,5% 99,5%
(5) HT 0,0% 0,2% 1,5% 13,7% 86,9%
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