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Introduction

 

There is a substantial research literature which deals with various aspects of
imperfect matching between graduates’ educational attainment and the educa-
tional requirements of jobs. In the economic literature on over-education, over-
utilisation and underutilisation more especially, the relationship between higher
education and employment is interpreted in terms of the extent to which the higher
education sector provides graduates with the knowledge and skills to match
employment needs (see Borghans & De Grip, 2000; Büchel, De Grip & Mertens,
2003). This match is believed to affect productivity, earnings, and work satisfac-
tion. Most of this research concentrated on the effects of working in a job that
does not match one’s level of education, the underlying assumption being that this
imposes a limitation on the use of skills. In addition, many studies also take into
account the effects of working in a job for which a different field of study is
required.

This article seeks to analyse how far the knowledge acquired in higher educa-
tion corresponds to that required on the job. The central issue is what a perceived
mismatch means in terms of the match between required and available skills. Do
educational mismatches necessarily imply mismatches between acquired and
required skills? To answer this question, five countries that participated in the 1998
CHEERS study will be examined in more detail. Particular attention will be paid
to the differences between these countries.

Five countries were selected which differed from each other in terms of both
the structure of their national labour markets and of their higher education
systems: Spain, Germany, the Netherlands, the UK and Japan. There are wide-
spread beliefs about differences and common elements in these countries.
Germany and the Netherlands are examples of countries where the match is
generally believed to be rather close. In the UK and Japan, it is generally
thought to be rather loose and indirect and employers tend to give greater value
to generic skills. Spain is somewhere in between. These countries also differ
considerably in the incidence of both over- and under-education. Although the
impressive evolution of the supply of highly educated people has not been
matched by an equal increase in the supply of skilled vacancies, countries show a
varied pattern in this respect. In countries such as the UK and Germany, studies
have found overeducation to be more pronounced than undereducation, while
in the Netherlands and Spain, some studies have found the opposite (see for
country-specific studies Dolton & Vignoles, 1998; Groot, Maassen & Brink,
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2000; Alba-Ramirez, 1993; Alba-Ramirez & Blásquez, 2003; See also the over-
view by Sloane, 2003).

 

Theoretical Background

 

The human capital theory was developed in the early 1960s to explain the rela-
tionship between individuals’ level of schooling and their earnings in the labour
market. Education develops skills (‘human capital’) that make graduates more
productive in their jobs and this is reflected in higher earnings (Becker, 1964;
Mincer, 1974). The human capital theory is based on three main propositions
(Rumberger, 1994):

— the primary role of formal schooling is to develop the human capital, or
the knowledge and skills, of future workers;

— the labour market efficiently allocates educated workers to firms and jobs
where they are required;

— the human capital of workers increases their productivity in the workplace
which is then rewarded with higher earnings.

Although this theory has been well supported by the results of research, it has
been criticised. Some of the main criticisms have come from scholars who empha-
sise the demand side of the labour market. One such criticism is that it ignores
important qualitative differences in the types of knowledge and skills produced in
higher education. Although the theory acknowledges differences in general skills
that can be applied to a wide variety of jobs, there are important independent
dimensions to human abilities and skills that cover not only the cognitive area,
but also the physical and social areas (Gardner, 1983). Another criticism is the
effects of mismatches between graduates’ acquired skills levels and those that are
required in the workplace. They are thought to have adverse effects on both
productivity and earnings.

More than the standard human capital model, the job assignment model is
very explicit about the relevance of the demand side of the labour market. This
model as developed by Sattinger (1993) is based on the proposition that there is
an allocation problem in assigning heterogeneous workers to jobs that differ in
their complexity. The allocation is regarded as optimal when the most competent
workers are assigned to the most complex job and the less competent workers are
assigned to simpler jobs. In other words, if you can get the right person in the
right place, you will optimise earnings, productivity gains, job satisfaction, etc. In
the case of a mismatch, the limitations of the worker or the job impose an
unnecessary restriction on the productivity that can be achieved. Employees work-
ing below their educational level will find that the characteristics of the job impose
a limitation to the use of their skills and therefore to productivity and earnings.
Conversely, employees working in a job above their level will lack some of the
skills needed to realise the productive potential of the job.

An important assumption of the assignment model is that different categories
of education and jobs can be characterised as having fixed levels of available and
required knowledge and skills. In other words, educational mismatches imply skill
mismatches. Although the assignment model in itself seems highly plausible, this
basic assumption can be questioned. Using data from a survey of graduates from
Dutch universities and higher professional institutions, Allen and Van der Velden
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(2001) made a distinction between a formal mismatch between actual and
required education (educational mismatch) and between actual and required skills
(skill mismatch). Two kinds of skill mismatch were considered. Graduates were
asked (1) whether their current job offered sufficient scope to use their knowledge
and skills (skill use), and (2) whether they felt that they would perform better in
their current job if they had additional knowledge and skills (skill deficit). Their
study revealed only a rather weak relationship between educational mismatches
and these two forms of skills mismatches. Their results provide strong support for
the assumption that the match between individual human capital and the charac-
teristics of the job matters. Contrary to the assumptions of the assignment theory,
however, educational mismatches are neither a necessary nor a sufficient condition
for skill mismatches. It appeared that a high number of Dutch graduates who were
working in jobs that were not closely related to their level and/or field of study
nonetheless stated that they made great use of their knowledge and skills in their
work. Furthermore, only a small proportion of the wage effects of educational
mismatches was accounted for by skill mismatches. These had a strong negative
impact on job satisfaction, unlike educational mismatches.

 

CHEERS Data

 

It is worth considering whether the CHEERS data provide further insight. In his
concluding chapter of the forthcoming book on the CHEERS project, U. Teichler
questions the assumption that a close ‘match’ between education and employment
categories is a good indicator of graduates’ preparation for their professional tasks.
He goes on to claim that employment outside graduates’ traditional professional
areas cannot be taken as an indication that study is irrelevant for employment and
work. He bases this claim on the finding that at least a third of the graduates
working in a position for which a lower level of education would have been more
appropriate reported that they made use of some of the knowledge they acquired
during their course of study in their work assignments (Teichler, forthcoming,
pp. 277–279).

Concentrating on five countries that participated in the 1998 CHEERS study,
namely Spain, Germany, the Netherlands, the UK and Japan, we will attempt to
replicate the results of Allen and Van der Velden (2001). We will first describe the
extent of educational and skill mismatches and the relationship between the two
in the five countries and then examine the labour market effects of mismatches in
terms of hourly wages, job satisfaction and the intention to quit.

 

Method

 

Two major issues will be analysed:

(1) The relationship between the education-job match on the one hand and
the use of knowledge and skills on the other;

(2) The effects of educational and skill mismatches on wage, job satisfaction
and on-the-job search.

 

Relationship between the Education-Job Match and Use of Knowledge and Skills

 

Several methods will be employed to measure the extent of matching. In deter-
mining educational mismatches, graduates were asked to indicate what was the
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most appropriate level of course of study/degree. Answer categories were: higher,
same level, lower tertiary level, and below tertiary level. Graduates from univer-
sities and non-university HE institutions were represented in all five countries.

The mismatch between required and actual education will also be measured
in terms of the extent to which the degree course is related to the job. Five
categories were established:

— ‘my field of study is the only possible / by far the best field’
— ‘some other fields could prepare for the area of work as well’
— ‘another field would have been more useful’
— ‘field of study does not matter very much’
— ‘higher education studies are not at all related to my area of work’.

The first two categories were combined to indicate work within one’s own broad
field, the last three to indicate work that was clearly outside one’s field. For the
analyses, mismatches according to level and field of education were divided into
the following five categories:

— Job at a higher level than own education
— Job at own level and within own field
— Job at own level but in different field
— Job at lower tertiary level
— Job below tertiary level

Respondents were asked to report on a five-point scale the extent to which they
used the knowledge and skills they had acquired in the course of their studies. In
contrast to skill use, there is no direct question in the CHEERS survey on skill
shortages. It is, however, possible to reconstruct an indicator of these from the
data on competences possessed at the time of graduation and those required in
the current job. Because not all are likely to be equally important, a selection was
made of 18 competences from the original list of 36. The primary criterion for
selecting the items was the degree of importance in the five countries studied in
this article. In each country, the ten competences that were ranked highest in
terms of mean requirements for the current job were selected. There was a high
degree of overlap in this list and this first step resulted in a list of 16 competences.
Interestingly, field-specific competences were not in the top ten in any of the
countries. To avoid possible bias against highly field-specific disciplines or work
domains, two items were included to indicate field-specific competences. This
resulted in the following list of 18 competences:

— Field-specific theoretical knowledge
— Field-specific knowledge of methods
— Planning, coordinating and organising
— Problem-solving ability
— Learning abilities
— Working under pressure
— Accuracy, attention to detail
— Time management
— Fitness for work
— Working independently
— Initiative
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— Adaptability
— Assertiveness, decisiveness, persistence
— Power of concentration
— Getting personally involved
— Loyalty, integrity
— Communication skills
— Taking responsibilities, decisions

Both own and required competences were measured on a five-point scale, ranging
from 1 ‘not at all’ to 5 ‘to a very high extent’. Taking this list of competences as
a point of departure, we first determined those where graduates had a clear
shortage. A shortage was defined as a negative discrepancy of more than one scale
point between own and required competences. A discrepancy of just one point
was not regarded as a shortage, since personal competences were retrospectively
assessed at the time of graduation and required competences were assessed at the
time of the survey. It is likely that both will have developed since time of gradu-
ation. Finally, the percentage of competences on which each graduate reported a
clear shortage was calculated as a summary indicator for skill shortages in general.

 

Effects of Mismatches on Wage, Job Satisfaction and On-the-job Search

 

Some regression models will be used to measure the effects of educational and
skill mismatches on the dependent variables. In the explanatory analysis, we will
assess the effects on the following dependent variables: natural logarithm of hourly
wage, job satisfaction, and on-the-job search. In each of these analyses, the
dependent variable of the previous analysis will be included in order to account
for their effect. Relevant control variables will be taken into account.

 

Analysis

 

Descriptive Analysis

 

Table I provides an overview of the match between the field and level of higher
education graduated from in 1994/1995 and the current job.

About half the graduates found work that corresponded to their level and field
of education. About one in seven found work at a higher level, about one in eight
worked at their own level but in a different field, and slightly more than a quarter
had jobs for which a lower level of education would have been more appropriate.

T

 

ABLE

 

 I. Match between education and job

 

ES
%

DE
%

NL
%

UK
%

JP
%

All 12 countries
%

Job at higher level 14.9 4.5 10.7 15.8 10.4 13.6
Job at own level and field 49.3 57.3 62.1 40.8 30.6 48.8
Job at own level but different field 6.0 10.4 11.1 18.6 24.2 11.7
Job at lower tertiary level 11.3 18.7 9.5 15.4 18.3 14.2
Job below tertiary level 18.6 9.1 6.6 9.4 16.5 11.6

N 2,147 3,181 2,907 3,046 2,959 27,219
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More than half of these lower level jobs are jobs for which a lower level of tertiary
education was considered most appropriate.

There are great differences between countries. Overeducation is most common
in Japan and Spain and under-education in (again) Spain and the UK. Japanese
and British respondents were more likely to work in a different field. German and
Dutch graduates were most likely to have work that was a ‘perfect match’ in terms
of level and field of education. These findings do not really represent the general
pattern as described by Sloane who concludes on the basis of a literature review
that in countries such as the UK and Germany overeducation seems to be more
pronounced than undereducation, while in the Netherlands and Spain it is the
opposite (Sloane, 2003).

From the point of view of the assignment theory, Table I only paints part of
the picture. Having a job that corresponds to one’s level and field of education
need not mean that one uses one’s knowledge and skills. Table II provides an
overview of the reported level of use of knowledge and skills in the current work
situation.

At the aggregate level, there is some similarity between these figures and those
for educational (mis)matches. Japanese graduates show lower mean levels of use
than European graduates, which is what one would expect in a country where a
high proportion of graduates works in jobs either outside their field or below their
level of education. These findings may reflect national differences in the extent to
which countries have an occupational labour market which is horizontally linked
to specialised education and qualifications. Also, the characteristics of national
labour markets may account for this. For example, Yoshimoto (2002) analysed
the use of university knowledge in working life and included explanatory factors
at the national, organisational and individual levels which may affect this. More
than the choice of graduates’ institution of study (as an organisational-level vari-
able), Yoshimoto considers the average graduation age at the national level as an
important factor in determining the correspondence between acquired knowledge
and knowledge use.

Use of knowledge and skills is only one side of the story in terms of skills
mismatches. Equally important are possible skill shortages that graduates may
suffer. Table III gives an overview by country.

In general, graduates across all countries reported a shortage on about 17%
of the listed competences. Interestingly, Japanese graduates, who reported low
levels of skill use, also reported high levels of shortages. This apparent paradox
could be explained by the high proportion of graduates who work in jobs for which

T

 

ABLE

 

 II. Use of knowledge and skills acquired at university in working life

 

ES DE NL UK JP All 12 countries

Mean 3.40 3.30 3.48 3.45 2.71 3.48
S.D. 1.18 1.04 0.93 1.21 1.18 1.13

N 2,154 3,233 2,915 3,151 2,880 31,802

Question: ‘Taking into consideration your current work tasks, to what extent do you use the
knowledge and skills you acquired in the course of your studies’ (5 

 

=

 

 ‘to a very high extent’, 1 

 

=

 

 ‘not
at all’).
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a different field would have been more appropriate. It is plausible that such
graduates are in a position where they make little use of the knowledge and skills
acquired in higher education, but at the same time lack much of the knowledge
and skills needed to do well in their new line of work.

Figure 1 shows the relation between educational and skill (mis)matches in the
five  countries.  The  picture  is  remarkably  consistent.  Those  graduates  working
in jobs that match both their level and field of education or working in jobs for
which a higher level would have been more appropriate show high levels of use
on average. But graduates working outside their field at their level and those
working in jobs below their own level show much lower levels of use. Interestingly,
although the general pattern is similar, the relation between educational mis-
matches and skill use appears to be weakest in the two countries (Germany and
the Netherlands) where the higher education system is generally regarded as being
more closely linked to the labour market and greatest in the two countries (the
UK and Japan) where the link is thought to be weakest. This is the opposite of
what we would intuitively expect: the more highly attuned higher education is to
later work, the more we would expect it to matter if the work does not match the
education level. A possible interpretation of this finding is that in the UK and
Japan work-related education lends itself to work in a broader sense, rather than
to just the specific domain of work on which the education was focused.

T

 

ABLE

 

 III. Mean percentage of competence items on which graduates reported 
a clear shortage, per country

 

ES DE NL UK JP All 12 countries

Mean 16.0 18.5 12.1 18.2 27.3 17.3
S.D. 17.2 17.4 13.6 18.1 22.5 17.8

N 2,137 3,213 2,900 3,115 2,934 32,147

 

F

 

IGURE

 

 1. Use of knowledge and skills acquired at university in working life, by
country and education-job match

utilisation

2

3

4

5

ES DE NL UK JP

higher level same level and field same level, other field

lower tertiary level non-tertiary level
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Figure 2 shows the shortages of knowledge and skills acquired at graduation
in working life. It appears that the pattern of shortages is less clear than that for
use, but nonetheless generally consistent with what we would expect. Shortages
are most prevalent amongst graduates working above their level or outside their
field. This latter category shows high levels of both sorts of mismatches. Shortages
are least prevalent amongst graduates working in jobs below their level, whilst
those whose level and field of work match their education occupy an intermediate
position. Germany, and to a lesser extent, Japan are exceptions to the general
pattern in one respect: German graduates working in lower level jobs reported a
higher proportion of shortages than those working in jobs that matched both their
level and field of education, and in Japan the proportion was roughly the same in
these two groups. A closer examination of the data suggests that this is related to
the fact that German and Japanese graduates working below their level rate their
competences as substantially lower than those of their peers in matching jobs, and
to the fact that German graduates working in matching jobs only report slightly
higher levels of required competences than those working below their level. With
the exception of these anomalies, the pattern is rather similar in all the countries,
although the absolute level of shortages is clearly different.

Summing up, there is a clear relation between education and skill mismatches
in the five countries, and the pattern of findings is consistent with what one would
expect. Do these results mean that the two types of mismatches are interchange-
able? A closer analysis of the data shows that this is not the case. Although
graduates working in jobs that match their level and field of education are more
likely to report a high level of use and a low level of shortage of knowledge and
skills, the relationship is far from perfect. 10–20% of graduates working in jobs
with a ‘perfect’ educational match nonetheless report a lower than average level
of use of knowledge and skills (1 or 2 on the five-point scale). About 15% report

F

 

IGURE

 

 2. Shortages of knowledge and skills acquired at university in working
life, by country and education-job match

shortages

5

10

15

20

25

30

ES DE NL UK JP

higher level same level and field same level, other field

lower tertiary level non-tertiary level
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shortages on at least a third of the selected competence items. Conversely, around
20% of graduates who work below their level report higher than average levels of
use of knowledge and skills (4 or 5 on the 5-point scale), and a quarter to a third
report shortages on less than 5% of the selected competences.

Of course, it is possible that these discrepancies are just noise: respondents
must fill in a large number of questions, and some may inadvertently give answers
that are not entirely accurate and/or consistent. Furthermore, it may be that the
constructed measure of skill shortages does not correspond to actual shortages
experienced by graduates, either because of the discrepancy between the time
periods referred to for own and required competences, or because the sum of
individual shortages does not reflect shortages in a holistic sense. The best test is
to look at the effects of the measures for education and skills mismatches on
selected labour market outcomes. If the differences between the two kinds of
mismatches are entirely due to noise in the data, we would expect skill mismatches
to account for little or no variance in outcomes when educational mismatches are
taken into account.

 

Explanatory Analysis

 

Table IV shows the results of the ordinary least squares regression analysis with
the natural logarithm of hourly wage as the dependent variable. Concentrating
first of all on the effects of educational and skills match, we see that wages are
particularly affected by working in jobs for which a lower level of education would
have been more appropriate. In all five countries, there is a large and statistically
highly significant negative effect of working in a job below tertiary level. In Spain,
the UK and Japan, working in a job at a lower tertiary level also has a negative
effect. In the Netherlands, working in a job for which a higher level would have
been more appropriate carried a substantial wage bonus. Strangely, in Spain,
graduates working in such jobs earned significantly less than those in ‘matching’
jobs. There was no significant effect of working in higher-level jobs in the other
countries. None showed significant wage effects of working in a different field at
one’s own level.

In general, skills mismatches have less dramatic effects on wages than is
commonly believed. In Germany and the UK skill shortages have a significant
positive effect on wage levels, a finding which is similar to the positive effects of
working above one’s level of education. In other words, a skill shortage does not
necessarily indicate that workers are below par, but may, in fact, indicate that
they are working in a more ‘high-powered’ job (Allen & de Grip 2005) than other
fellow graduates. Skill use has a rather weak positive effect in Japan and,
strangely, a weak negative effect in Germany, but no effect in any of the other
countries.

Briefly summarising the other effects, women clearly earn less than men in all
the countries. We see numerous differences between fields of study, but no truly
general pattern across countries. Tenure and age show the familiar positive effects
on wages, and in Spain and the Netherlands the effect of tenure flattens out over
time. Having a temporary contract has a detrimental effect on wages (although
the effect is not significant in Germany). In Germany, the wages are highest in
the reference category of private firms. In the other countries, the type of organ-
isation has varied effects.
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In sum, the wage effects of educational mismatches, particularly the effects of
working below one’s level, are much stronger and more consistent across countries
than those of skill mismatches.

Table V shows the effects of the same variables on job satisfaction. The depen-
dent variable from the previous analysis, the natural logarithm of hourly wages, is
also included, since it is likely that this will be an important factor in determining
the job satisfaction of some respondents. Concentrating again first of all on the
effects of mismatches, we see more balance between the effects of educational and
skill mismatches. We see strong effects across all five countries of working in a job
below one’s level (which lowers job satisfaction) and of the degree to which one’s
knowledge and skills are used (which raises one’s job satisfaction). Working at a
higher level or working in a different field have no significant effects on satisfaction.
In Spain, the Netherlands and especially the UK, skill shortages are associated
with higher job satisfaction, although the effects are smaller than those of use.
This seems to confirm the expectation that skill shortages are more indicative of
high-powered jobs than of below-par workers.

Looking briefly at the other effects on job satisfaction, we see a positive effect
of wages in all countries. Interestingly, women are significantly more satisfied than
men in the Netherlands, the UK and Japan. Tenure and/or age have negative
effects in Germany, the UK and Japan. This may suggest that the longer workers
in those countries have been in a given job or in the labour market in general, the
more critical they become. Not surprisingly, having a temporary work contract
has a negative effect on satisfaction, although this is not significant in the Neth-
erlands and Japan. Public sector workers in Spain, the UK and Japan are more
satisfied with their work than private sector workers.

Summing up, we see that job satisfaction is determined in roughly equal
measure by educational mismatches and job mismatches.

Finally, Table VI shows the effects of a logistic regression analysis of the
probability that employed respondents are looking for other work at the time of
the survey. This is probably strongly related to job satisfaction, the assumption
being that those who are satisfied with their current work are less likely to look
around for alternatives than those who are dissatisfied. We have decided, however,
not to include job satisfaction as a predictor in these analyses because this is likely
to mask the effects of the variables in which we are interested. After all, the main
reason for thinking that a mismatch would lead to a greater chance of looking for
other work is the belief that workers in jobs with a poor match are less satisfied
with their work. In this analysis, we aim to investigate the behavioural conse-
quences of dissatisfaction ensuing from mismatches.

In general, both educational and skill mismatches have less effect on respon-
dents’ propensity to look for other work than on job satisfaction. The strongest
effects are seen in Germany: both a lower job level and a low degree of skill use
seem to motivate workers to look for other work. A low job level is also a reason
for Spanish, Dutch and British respondents to look for alternative work opportu-
nities. German and British respondents who do not make great use of their
knowledge and skills are more likely to look for other work. Interestingly, British
workers with a skill shortage are also less likely to shop around than those with
fewer shortages.

Briefly summarising the other effects: women are less likely than men to look
for other work in the UK. Even though wages were one of the main determinants
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of job satisfaction, high wages only decrease the propensity to look for other work
in Spain and Germany. A rather trivial result is that workers with a temporary
contract are more likely to look for other work, although this effect is rather
mysteriously absent (or at least is not significant) in the Netherlands. Public sector
workers are more likely to stay put in Spain, Germany and the UK. Tenure and
age have rather mixed effects, and field of study does not seem to matter at all.

Conclusion

Our analyses indicate that educational and skill mismatches are indeed related, as
one would expect. Graduates working below their level and/or outside their own
field use fewer competences than those in ‘matching’ jobs. Graduates working
above their level or outside their field experience more skill shortages than those
in ‘matching’ jobs. However, educational mismatches by no means imply mis-
matches between available and required knowledge and skills, as claimed by the
job assignment model. Many graduates in ‘matching’ jobs nonetheless report skill
mismatches. Furthermore, a substantial proportion of ‘overeducated’ graduates
report high levels of skill use and few skill shortages.

The multivariate analyses revealed strong wage effects of over-education. The
wage effects of skill mismatches were much weaker. Interestingly, in Germany and
the UK, there were positive wage effects of skill shortages. This seems to indicate
that skill shortages do not indicate so much a below-par worker as a high-powered
job. Job satisfaction was influenced by both educational and skill mismatches. The
propensity to change jobs appears only weakly related to mismatches of either
kind. The results of the analyses of job satisfaction and propensity to change jobs
deviate somewhat from those of Allen and Van der Velden, who found strong effects
of skill mismatches on these variables.

The results were broadly similar across the five countries, but there were some
interesting differences. It was notable that the education-job match was best in
those countries where higher education was strongly geared to the labour market
(Germany and the Netherlands), but that the relation between educational and
skill mismatches was weakest in those countries. Furthermore, the wage effects of
over-education were also relatively weak in Germany and the Netherlands.
Another notable difference was that under-educated workers in Germany and
Japan showed surprisingly high levels of skill shortages in contrast to the other
three countries. Finally, the propensity to change jobs was strongly dependent on
both educational and skills mismatches in Germany and the UK, on educational
mismatches in Spain and the Netherlands, and on neither in Japan.
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