Qualification and skill mismatches:
Europe in a cross-national perspective™

Santiago Budria
Universidad Nebrija, CEEApIA and IZA

Ana I. Moro-Egido

Universidad de Granada

Abstract

This paper examines patterns in qualification and skill mismatches between countries using data
from the CEDEFOP European Skills and Jobs Survey for 28 EU countries. We assess the incidence
of both types of mismatches across the EU and document the higher incidence of over instead of
under qualification and skilling. The analysis of the determinants of both overqualification and
overskilling shows that it is worth exploring qualification and skills mismatches separately, as they
are associated with different worker profiles, job characteristics and country aggregate features.
Finally, we are able to account for the contribution of aggregate level variables in explaining the
incidence of mismatches across the population and countries. They are crucial for the case of
overqualification, and as important as individual and job characteristics for overskilling.

Keywords: skill mismatch, qualification mismatch, multilevel techniques, individual and
country characteristics.
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Resumen

El objetivo principal de este estudio es examinar los patrones de desajustes de cualificacion
y de habilidades entre paises utilizando datos de la Encuesta Europea de Habilidades y Empleos
para 28 paises de la UE. Al evaluar la incidencia de ambos tipos de desajustes, encontramos que
el mds frecuente es el exceso de cualificacion y habilidades. El andlisis de los factores determi-
nantes de dichos desajustes por exceso de cualificacion y habilidades muestra que vale la pena
explorar los desajustes de cualificaciones y habilidades por separado, ya que estdn asociados con
diferentes perfiles de trabajadores, con diferentes caracteristicas de trabajo y con diferentes ca-
racteristicas agregadas de pais. Finalmente, determinamos que la contribucion de las variables
que recogen las caracteristicas del pais a nivel agregado es crucial para el caso de la sobrecua-
lificacion, y tan importante como la contribucion de las caracteristicas individuales y laborales
para el exceso de habilidades.

Palabras clave: desajuste de habilidad, desajuste de cualificacion, técnicas multinivel,
caracteristicas del individuo y del pais.

Clasificacion JEL: J24, 120, I128.
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1. Introduction

There is evidence that a large part of the working population is job mismatched in
terms of qualifications and/or skills. However, overqualification and skill mismatches
refer to quite different phenomena. Measures of overqualification may not capture the
extent to which a worker’s skills are utilized in employment and workers with excess
qualifications may still lack skills that are necessary on the job. The labour market
consequences of these two distinct phenomena may differ markedly (Mavromaras et
al., 2009, 2010a,2010b, 2015). At the top of that, overqualification is closely related
to education achievement, while overskilling is more prone to capture work-related
human capital. From an individual point of view, the determinants of overskilling
and overqualification are found to differ, and the correlation between these two
indicators is weak (Flisi et al., 2014; Battu and Zakariya, 2015; McGuinness et al.,
2017b). Therefore, it is likely that these two forms of mismatch react differently to
changes in aggregate structural factors and economic fluctuations.

This phenomenon of mismatches has serious consequences for individuals,
organizations and countries. Examining the determinants of qualification and skills
mismatches has become, therefore, a recurrent theme in the literature. However, most
research to date has been conducted within countries and has put the focus on the
role of individual, microeconomic characteristics. Due to a lack of available datasets
that measure qualification and skills mismatch consistently across countries, there
has been relatively little assessments from an aggregate country level perspective.
This is unfortunate, since comparative international research on the issue may
underline the importance of aggregate level variables in explaining the incidence
of qualification mismatches across the population and countries. Moreover, the
few attempts to exploit international comparable data have been confined to the
analysis of overqualification (Verhaest and Van der Velden, 2013; Davia et al., 2017;
McGuinness et al., 2017a).

Using the CEDEFOP European Skills and Jobs Survey (ESJS), which comprises
data from the 28 EU member states for 2014, we contribute to the literature in three
different ways. First, we examine jointly the role of individual and macroeconomic
and institutional factors in determining qualification and skills mismatches.
Unlike earlier studies that use solely individual level data to explain inter-personal
differences in mismatch, we adopt a more aggregate approach that allows us to
combine individual data with aggregate country-specific conditions. Secondly,
we focus on various forms of mismatch. Specifically, we differentiate between
qualification mismatches, i.e., a situation whereby the workers possess educational
credentials above or below those required to do the job, and skills mismatch, i.e.,
the underutilization at the job of skills and abilities possessed by the worker or the
lack of skills that are required at the job. Thirdly, an advantage of the ESJS is that
it differentiates between qualification mismatches to get a job and qualification
mismatches to do a job, and it contains information on skills mismatches at three
different points in time: i) at the time of the survey completion, ii) at the time of
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the entry at the current job and iii) in the previous job. This detailed information
allows us to examine how different scenarios of mismatch are related to micro and
macroeconomic variables.

The paper is organized as follows. The next section provides an overview on
the related literature of measurement issues and determinants of mismatch. Section
3 presents the method of analysis. Section 4 describes the data set, the definitions
of education and skills mismatches and the variables used in the paper. Section
5 includes a detailed description of the regression results. Section 6 presents the
concluding remarks and further discussion.

2. Background

Education and skills mismatches have been systematically found to exert negative
effects on earnings (McGuinnes, 2006; Mavromaras et al., 2007, 2012, 2015; Budria
and Moro-Egido, 2008, 2009, 2014; McGuinness and Wooden, 2009; McGuinness
and Sloane, 2011; Barcena et al., 2012; Sanchez-Sanchez and McGuinness, 2015;
McGuinness and Pouliakas, 2016); job satisfaction (Verhaest and Omey, 2009; Green
and Zhu, 2010; Piper, 2015; Sanchez-Sanchez and McGuinness, 2015; Congregado
et al., 2016), labour market prospects (Mavromaras et al., 2015), firm productivity
(Mahy et al., 2015), etc. These effects, which have been documented extensively,
under a myriad of datasets, countries, econometric approaches, definitions and
measurement methods, are well summarized in two surveys on the topic, McGuinnes
(2006) and, more recently, McGuinness et al. (2017b).

Despite the accumulated evidence, there is still not much consensus about the
main causes of job mismatches, and especially about the issue of whether they are
a temporary or permanent phenomenon. Several theories in the literature support
the view of the phenomenon being a short-term problem. For instance, matching
theory (Jovanovic, 1979) suggests that overqualification represents a poor match for
workers because they are qualified to perform higher level jobs. Over time, however,
workers are expected to improve their job match. In the same line, the career mobility
hypothesis supports that overqualification is part of a career path or insertion process
in the labour market. According to this view, workers may enter jobs for which
they are overqualified and later on move to jobs that better match their educational
attainments (Groot and van den Brink, 2000; Biichel and Mertens, 2004).

Other theories consider job mismatches as a more serious and long-lasting
problem. This occurs, for instance, when the labour market is characterized by
imperfect information —Spence’s (1973) job-screening model— or when the presence
of labour market rigidities induces workers to occupy jobs for which they are
overqualified. Family responsibilities and/or regional immobility have been found to
explain workers’ decisions to voluntarily accept jobs for which they are overqualified
(Dolton and Vignoles, 2000; Green et al.,2002). Assignment models (Sattinger, 1993)
also stress the importance of job distribution. Under this setting, the job allocation
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process and utility maximization guides workers to choose certain jobs over others.
Therefore, changes in the distribution of earnings and, by default, overqualification,
will be related to both the distribution of jobs and the characteristics of the workforce.
Complementary explanations of the qualification mismatches focus on the
presence of unobserved heterogeneity. Mismatched workers may be in some way
less able and lack some of the abilities and skills required to do a job that is not
aligned with their level of education. The evidence supporting this ability-skills
hypothesis is limited, however. Evidence based on earnings shows, for instance,
that the wage penalty associated with being overqualified is independent of the level
of skill utilization within firms (McGuiness, 2003a) and/or the skills and abilities
possessed by the individual (McGuiness, 2003b; and Chevalier, 2003). In this line,
evidence based on quantile regression techniques to differentiate between high-skill
and low-skill workers shows that overqualification decreases wages also among the
high-skilled (McGuiness and Bennet, 2007; Budria and Moro-Egido, 2014).

2.1. Measurement

Overqualification describes the extent to which an individual possesses a level
of education in excess of that which is required for his or her job. Two ways of
measuring this phenomenon can be distinguished in the literature: the “subjective”
approach and the “objective” approach. The subjective approach is based on the
worker’s self-assessment regarding the quality of the match between his or her
education and the educational requirements of the job or, alternatively the minimum
educational requirements for the job (Frei and Sousa-Poza, 2012; Baert et al., 2013).
The objective approach, in turn, consists of finding the educational requirements
externally. A worker is regarded to be overqualified (underqualified) if he or she
has more (less) education than is required for the job. A number of studies have
established the job-level requirements by calculating the mean/mode value within
occupations (Quinn and Rubb, 2006, among many others). This method is frequently
termed the “statistical” approach. Some other authors prefer to rest upon the formal
evaluation of independent job analysts to determine the correct level of education
required for each job title (e.g. Dekker et al., 2002).

It is generally accepted that none of the above methods outperforms the others,
the choice of a particular one in applied work being mostly dependent on data
availability. The most recent sensitivity analyses show that the extent, effects and
determinants of overqualification may differ sensitively across measures (Barone
and Ortiz, 2011; European Commission, 2015). This observation highlights the
pending challenges associated with the measurement of overqualification.

As for the measurement of skills mismatches, most studies rely on self-reported
data. This is due to the difficulty of defining and surveying all skills that, on the
one hand, individuals possesses and, on the other hand, are required in a job. The
REFLEX dataset has been probably the most utilized source to investigate the
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determinants and consequences of skills mismatches (Baert et al., 2013; Sanchez-
Sénchez and McGuiness, 2015). In this dataset, the central question is “to what
extent are your skills utilized in this work”, the possible answers ranging from of
1 (not at all) to 5 (to a very high extent). Low answers are then interpreted as an
indicator of overskilling. A separate question with an identical range of possible
answers is intended to measure underskilling, “to what extent does this work require
more knowledge and skills than you can actually offer”. The CEDEFOP ESJ survey
also asks workers to assess whether they are overskilled as a whole (CEDEFOP,
2015). A feature of this dataset is that workers have to assess also the extent of skills
match in a subset of eleven specific skills, including for instance literacy, numeracy,
ICT, technical skills, foreign languages and teamwork among others.

2.2. Individual determinants of qualification and skills mismatches

Papers investigating the determinants of overqualification typically conclude that
the phenomenon is more prevalent among the high-educated, graduates of social
sciences, and humanities, individuals living in areas with high commuting time and
workers in firms that rely on shifts and part-time workers (Ortiz and Kucel, 2008;
Belfield, 2010; McGowan and Andrews, 2015).

Past overqualification is also an important determinant of current mismatches.
Verhaest et al. (2015) find that a high percentage of Belgian graduates’ experience
persistent overqualification. A similar finding is reported in overeducation Blazquez
and Budria (2012), who show that personal traits also play a role when accounting for
overqualification inertia. Using the 2009 ad-hoc module of the Spanish Labour Force
Survey, Acosta-Ballesteros et al. (2017) find that the probability of overeducation
increases by 40 pp for those workers who were mismatched in their first significant
job. Initial overeducation frequently becomes a trap, especially among university
graduates. However, Frei and Sousa-Poza (2012) find that half of overqualified
persons in a given year manage to find a job commensurate with their qualifications
one year later.

Studies investigating the determinants of skills mismatches have also reported
substantial persistence effects. Using data from the European Skills and Jobs Survey,
Cedefop (2015) finds that 80 per cent of EU employees who were overskilled at the
start of their current job remained overskilled throughout their tenure. Only 17.6 per
cent of employees transitioned from being overskilled to matched, and 1.75 per cent
went from being overskilled to underskilled. A similar conclusion can be found in
Mavromaras et al. (2013).
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2.3. A country level perspective

As is apparent in our review of the literature, most of the existing work tends to
be specific to individual countries and tends to focus on overqualification. To date,
research to identify the determinants of international differences in rates of various
forms of mismatch has been very limited due to data constraints. Efforts in this
direction show that a substantial part of the cross-country variation in overeducation
can be attributed to structural imbalances between the overall demand and supply of
skilled workers and differences in the business cycle at the time of graduation.

The first paper to provide an aggregate country level perspective is Verhaest and
van der Velden (2013), who cover 14 countries using data of the REFLEX survey.
For each country, a representative sample of graduates from tertiary education
who received their degrees in the academic year 1999/2000 was approached at
the end of 2005. The data include, among other elements, detailed information on
the study programme, the first employment after graduation, and the employment
at the time of the survey, i.e. five years after graduation. Explanatory variables in
Verhaest and van der Velden (2013) include indicators for the supply and demand
of skilled workers (share of highly educated individuals in the population aged 25
years or older and the gross domestic expenditure on R&D), proxies the quality and
orientation (general versus specific) of the study program, indicators of employment
protection legislation and variations of the unemployment rate and GDP to proxy
macroeconomic conditions. Using multi-level regression techniques, they show that
a substantial part of the cross-country variation in graduate overqualification can
be attributed to the quality and orientation of the study programme. Moreover, the
business cycle and the relative supply of educated workers are two important factors
in explaining cross-country differences in overequalification. Graduates that enter the
labour market during a recession are much more likely to be overerqualified in their
first job and less likely to make a transition from overqualification to a good match.
This result is in line with Summerfield and Theodossiou (2017), who investigate the
impact of state economic conditions at the time of the individual’s graduation on the
probability of him or her suffering a subsequent bad job match, using the German
Socioeconomic Panel (GSOEP) for the years 1994-2012. OLS results indicate that
a single percentage point increase in the state-level unemployment rate at the time
of the individual’s graduation corresponds to an increase in the probability of his or
her subsequent overqualification by about 1 per cent. Importantly, this finding is not
restricted to the initial job. Moreover, separating the effect by education type shows
that the relationship is strongest for workers with university education.

With a similar approach, Davia et al. (2017) use data from the EU-SILC collected
between 2004 and 2009 and cover 28 countries. In this case, the relative supply
and demand of skilled workers is captured by the ratio of university graduates to
employment in professional or managerial positions and the rate of unemployment
among graduates. Levels of trade-union density, employment protection legislation
and the sectorial composition of employment account for institutional factors.
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They also include returns to schooling and the dispersion of them among university
graduates to proxy the benefits and risks associated with education investments.
The underlying idea is that overqualification rates are more substantial in regions
with higher rates of returns and/or lower dispersion of returns, as these are likely to
generate increases in educated labour supply which, in turn, may create a temporary
disequilibrium within the labour market that results in overqualification. In line with
Verhaest and van der Velden (2013) they find that the incidence of overqualification
across countries is sensitive to institutional factors and the relative supply and demand
of educated workers, whereas the schooling risk-return variables fail to be significant.

McGuinness et al. (2017a) use the European Union Labour Force Study
(EU-LFS) to highlight regional differences in the effects of institutional factors
upon overqualification rates. For instance, they find that overqualification and
unemployment are treated as substitutes by female workers in Eastern Europe, while
labour market flexibility is an important mediating factor but only for males in central
European countries. As expected, the distribution of jobs in an economy is also an
important factor, with countries employing larger shares of labour in sectors reliant
on vocational skills, manufacturing in Central Europe and sales and hospitality in
peripheral countries, experiencing lower rates of overqualification. An additional
finding is that overqualifcation tends to be lower the higher the availability of
vocational educational options for young persons seeking post-secondary education
and training in eastern and peripheral countries.

In Davia et al. (2017), overqualification is found to be negatively related to the
share of female workers in the labour market, suggesting that factors that stimulate
female participation may also simultaneously influence mismatch. Their fractional
logit model suggests that one percentage point increase in the share of female
employment will produce an average 0.65 percentage point fall in the incidence
of overqualification within countries. A candidate explanation for their finding is
that labour markets that pro-actively pursue policies in the areas of childcare and
family conciliation enable females to remain in the labour market without having to
occupationally downgrade.

Overall, these results have strong theoretical implications. Firstly, the key role
played by institutional factors does not lend support to job matching and career
mobility theories, which suggest that job mismatches are mainly due to short-run
disequilibria. Secondly, the finding that overqualification is explained by the supply
of persons with education relative to the distribution of skilled jobs in the economy
and by the sectorial composition of employment is consistent with an assignment
interpretation of the labour market.

3. Econometric model

We account for the hierarchical structure of data using two levels, namely
individuals nested into countries. Moreover, to handle the issue of correlated
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observations within a country, and because we are mainly interested in country
differences, we rely on multilevel regression.! Therefore, we explore the information
beyond clustering and analyze the effect of country-level variables.?

We use a random intercept model in which the intercept is allowed to vary between
countries.” We estimate alternative models to evaluate the relative importance of
individuals and country-level determinants in explaining cross-national variation in
the incidence of qualification mismatches.* Let us then consider a two-level structure
where individuals, ;i (first level), are nested into countries, ¢ (second level). We
model random effects in the form of random intercepts. Each random effect is
described according to its estimated variance. Let M, denote the existence of a
mismatch for individual i in country ¢, and the vectors X, and Z_ contain first level
(individual) and the second level (country) characteristics. The null model (Model
1) does not include any explanatory variables, although it gives us information on
whether there are country differences in child deprivation levels.

Mic =70 +§Oc +tE, (1]
where &, _designates the random intercept and ¢, the individual-level residuals. Both
residuals are assumed to be independent and to follow normal distributions with
zero mean. We denote the between-country variance by 020, and the within-country
between-individuals variance by o3. If the within-country variance were zero, all
variability would be among countries. In contrast, if the between-country variance
were zero, then there is only variability among individuals of the same country. As
usual in the literature, we use the intra-class correlation coefficient to express the
proportion of the total variance due to differences between countries,

ICC=0}/(0} +07) (2]

We extend the null model by gradually including individual and job characteristics
(Model 2):

Mic = yO + Y;Xic + Oc + Sic [3]

! Traditional multivariate regression techniques may not be employed with hierarchical data since the
standard errors of variables at higher levels of aggregation are underestimated. This is so because the degrees
of freedom are calculated as if they were at the first level.

2 We cannot properly evaluate the effect of country-level variables in separate country regressions or
with fixed effect models.

3 Regarding the exchangeability assumption required when treating cluster effects as random, we can
assume it is satisfied, as we include country-specific covariates. See RABE-HESKETH and SKRONDAL
(2012).

4 According to Bryan and Jenkins (2013), a minimum of 25 countries are necessary for linear multilevel
models to obtain reliable results in relation to the contribution of the country effect. We fulfill this requirement.
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Finally, to check whether country-level determinants have an effect over and
beyond the effect of individual and job characteristics, we propose and extended
model (Model 3) to the following:

M, = yO + y;Xic + ’Y;Zic +

ic

+e, (4]

Oc

where Z,. is a vector of country-specific characteristics.

4. Data and variables
4.1. Data set

There are few data sources that allow for the simultaneous measurement of both
qualification and skills mismatches. The European Skills and Jobs Survey (ESJS)
is an exception. Carried out by CEDEFOP and referred to 2014, the ESJS is a
micro dataset covering about 49,000 EU-28 adult employees that contains valuable
information on educational achievement, the dynamic evolution of skills mismatches
and the pool of skills needed in different occupations. An advantage of the ESJS is
that the skills mismatch measures refer to three different points in time: i) at the time
of the survey completion, ii) at the time of the entry at the current job and iii) in the
previous job. This allows us to examine how divergences in the various scenarios of
mismatch are related to micro and macroeconomic variables. The ESJS data thereby
allows us to estimate the incidence of various combinations of qualification and
skills mismatches affecting adult workers (24-65 years old workers) in the 28 EU
member states.

4.2. Variables and descriptive analysis

We differentiate among three major determinants of mismatches: individual
characteristics,former and current job characteristics and labour market characteristics
at the country level.

4.2.1. Dependent variables: Qualification and skill mismatches

Qualification mismatches

We adopt the subjective approach to measure qualification mismatches. This
approach is generally based on the worker self-assessment of the level of qualifications

required “to get” or “to do” the job, which is then compared to the highest level
of education actually acquired by the worker in order to determine if they are
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overqualified. Based on the responses to this type of questions, overqualification is
generally measured in terms of a dichotomous variable. As pointed out in McGuiness
et al. (2017b), it is important to note that different distributions of answers may
pick up different effects; being overqualified both “to do the job” and “to get the
job” reflects surplus qualifications and skills, whereas being overqualified “to do
the job” while being matched “to get the job” may be more reflective of surplus
entry requirements. The principal advantage of the subjective approach is that it is
relatively easy to apply in survey data.

The use of ESJS gives us the feature of comparability as well. We are able to
cover the purpose of cross-country analysis since the questions are common to each
country. The ESJS contains self-reported information on the qualification needed
to get the job and to do job. Taking the highest level of qualification achieved by
the respondent into account, we calculate a set of dummies to capture mismatches
in both scenarios. Specifically, we capture whether the individual is overqualified
(Overqualif _get), matched (Matchqualif_get) or underqualified (Underqualif _get) to
get the job and/or whether the individual is overqualified (Overqualif_do), matched
(Matchqualif_do) or underqualified (Underqualif _do) to do the job.

The prevalence of the various types of mismatch is reported in Table 1. We find
that more than half of the population is matched to get and to do the job (59 per cent
and 56 per cent respectively). The proportion of overqualified individuals ranges
from 25 per cent and 29 per cent, whereas the incidence of underqualification is about
15 per cent in both cases. In other words, about 2 out of 3 mismatched individuals are
overqualified. Considering only workers with a tertiary education, the incidence of
overqualification to get and to do the job is sensitively higher than in the total sample
(32 per cent and 36 per cent, respectively), whereas underqualified individuals are
practically non-existent. Therefore, among those highly educated workers one third
suffers from overqualification. The figures also suggest that the extent of mismatch
does not depend crucially on whether one focuses on the qualifications needed to
get or do the job. In computations not reported here (but available from the authors
on request), we find that 88 per cent of the individuals who are overqualified to get
the job are also overqualified to do the job, and this percentage raises to 92 per cent
among workers with a university education. In this respect, we do not find evidence
of credentialism, i.e., employers requesting a higher degree than needed at the time
of hiring relative to what is the genuine qualification level of the job.

We find some differences across countries (Table Al in Appendix A), with the
proportion of correctly matched workers ranging from some 40 per cent in France to
80 per cent in Luxembourg. The prevalence of overqualification ranges from about
10 per cent to 40 per cent, being Croatia and UK the countries with the highest
incidence. Underqualification ranges from about 5 per cent to 30 per cent and it
reaches the highest levels in France, Portugal and Italy. However, we find that
the ranking of countries may vary sensitively, depending on whether we consider
qualifications needed to get the job or to do the job. All in all, the international
differences reported in the table are not surprising, insofar as estimates of mismatch
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TABLE 1
MAIN DESCRIPTIVE STATISTICS OF QUALIFICATION MISMATCHES
Tertiary
All workers |Mean Std. Min | Max educated Mean Std. Min | Max
Dev Dev
workers

Matchqualif get | 0.59 | 0.49
Overqualif_get 025 | 044
Underqualif get | 0.16 | 0.36

1 Matchqualif get | 0.67 | 047

1 Overqualif_get 032 | 047

1 Underqualif get | 0.01 | 0.10

Matchqualif_do 0.56 | 0.50 1 Matchqualif_do 0.63 | 048

Overqualif _do 029 | 046 1 Overqualif _do 0.36 | 048

Underqualif do | 0.15 | 0.36 0 1 Underqualif do | 0.01 | 0.09
SOURCE: European Skills and Jobs Survey (ESJS).

o O © o O
S O O O O O
S S Sy Sy

are typically found to differ across countries. Broadly speaking, between 10 per cent
to 33 per cent of the working individuals are found to be overqualified and around 20
per cent are underqualified, which results in a total mismatch of between 30 per cent
and 50 per cent in European countries (ILO report, 2014). Our estimates are in line
with such ranges and coincides with earlier estimates reported in CEDEFOP (2015).

Skill mismatches

Skill mismatch has been argued to be a more accurate measure of mismatch
amongst existing workers than qualification mismatch. This is so because
qualification mismatch assumes not only that job entry requirements reflect job skill
content accurately but also that worker qualifications adequately reflect their total
work-related human capital (Mavromaras et al., 2009; McGuiness et al., 2017b).

The ESJ survey asks workers to assess how they best describe, overall, their skills
in relation to what is required to do the job.’ This information is given at three points
in time, at the current job, when they started the current job and in the previous job.
The three possible answers at any point in time give us the information on whether the
skills possessed by the individual are (i) higher than required at the job (Overskilled);
(i1) lower than required by the job (Underskilled); and (iii) commensurate with the
set of skills needed at the (Matchskill).

In Table 2 we report summary statistics. The proportion of skill matched
individuals is somewhat above half of the population at the three points in time. This
figure also reflects the incidence for tertiary educated workers.

> The ESJ also gives information about the skills match in a subset of eleven specific skills (literacy,
numeracy, ICT, technical skills, planning, problem solving, learning, foreign languages, customer service,
teamwork and communication).
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TABLE 2
MAIN DESCRIPTIVE STATISTICS OF SKILL MISMATCHES
Std. | .. Tertiary Std. | r
All workers Mean Min | Max educated Mean Min | Max
Dev. Dev.
workers

Matchskill_current| 0.54 | 0.50 0 1 [Matchskill_current| 0.51 | 0.50 0 1
Matchskill_start 0.51 | 0.50 0 1 |Matchskill_start 048 | 0.50 0 1
Matchskill_prev 0.58 | 049 0 1 |Matchskill_prev 0.54 | 0.50 0 1
Overskill_current | 041 | 0.49 0 1 Overskill_current | 044 | 0.50 0 1
Overskill_start 028 | 045 0 1 Overskill_start 030 | 046 0 1
Overskill_prev 031 | 046 0 1 |Overskill_prev 0.36 | 048 0 1
Underskill_current| 0.05 | 0.22 0 1 Underskill_current| 0.05 | 0.22 0 1
Underskill_start 021 | 041 0 1 Underskill_start 022 | 041 0 1
Underskill_prev 0.11 | 0.31 0 1 |Underskill_prev 0.11 | 0.31 0 1

SOURCE: European Skills and Jobs Survey (ESJS).

The pattern of overskilling and underskilling is very illustrative. A 28 per cent
of the sample had excess skills in the beginning of the current job (Overskill_start)
and this proportion rises to 41 per cent at the current job (Overskill). Reversely, a
21 per cent was underskilled when they started their current job (Underskill_start),
whereas only 5 per cent is currently underskilled (Underskill)®. This process also
applies the high-educated. These figures are suggestive of a process of on-the-job
learning, whereby workers acquire and develop new skills at their jobs. By countries,
(Table A2, Appendix A) we find that, at the current job, the proportion of overskilled
workers ranges from 20 per cent in Lithuania to 54 per cent in Austria, whereas the
proportion of underskilled workers ranges from 1 per cent in Croatia to 14 per cent in
Estonia. The extent of variation is similar when we analyze mismatches at the start of
the job or in a previous job, although the raking of countries changes slightly relative
to the current job scenario.

In terms of transition among different mismatch statuses (Table 3), we find that
being skill mismatched and overskilled are absorbing states. In particular, among
workers matched at starting current job (51.1 per cent of the total sample), 70 per
cent are also matched at current job (35.7 per cent of the total sample). This finding
also holds for previous job. In terms of those who were overskilled at starting current
job (27.7 per cent of total population), 80 per cent are still overskilled at current job.
This figure increases to 60 per cent in the case of overskilled workers at previous job.
However, for those who were underskilled either at the beginning of current job or at
the previous job, we find that mostly they move to be matched (60 per cent) and to
be overskilled (30 per cent), only about 10 per cent remains underskilled. In the case
of tertiary educated workers those facts hold.

® These differences are statistically significant at the usual levels.
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Finally, in Table 4 we investigate the combination of qualification and skills
mismatches. Since we do not have information about educational requirements in a
previous job, we focus on two different moments in time: when the individual was
hired and at the current job. We find that at the time of the hiring, the most prevalent
groups are those who are matched in both dimensions (32.7 per cent), those who are
matched in terms of qualification but overskilled (20.5 per cent), and those who are
overkilled in both dimensions (15.7 per cent). Those figures are slightly different
at the current job. The group with matched qualifications and skills still is the most
frequent with a 30.6 per cent of the population. However, those with over or matched
qualifications with over or matched skills are equally frequent. This latest finding
suggests that workers are subject to new tasks requirements and changes in the type
of tasks they must perform at their jobs. This idea is consistent with the evolution
of the percentage of underskilled individuals. In both cases, at hiring and at the
present time, the incidence of underqualifications and underskilling is low. There is
an exception at present time. We find that the group of workers who are matched in
terms of qualifications but who are underskilled is as large as the other groups with
overskilled and overqualification (11.8 per cent). This observation might suggest
that jobs requires tasks and skills that are beyond the skills and knowledge one may
acquire through formal education and training.

TABLE 4

JOINT INCIDENCE OF QUALIFICATION AND SKILL MISMATCHES

When hired Overqualified Matched Underqualified
Overskilled 15.7 20.5 45
Matched 12.3 32.7 93
Underskilled 1.3 2.7 1.1

Present time Overqualified Matched Underqualified
Overskilled 113 134 3.1
Matched 123 30.6 8.1
Underskilled 5.7 11.8 3.8

SOURCE: European Skills and Jobs Survey (ESJS).

4.2.2. Independent variables: Individual characteristics

In terms of individual characteristics, we consider the most common socio-
economic variables used in the related literature (X; in Equation 3). We define the
dummy variable Female, which is coded 1 if the respondent is a woman. Forty-seven
per cent of the sample are women. We also consider the respondent’s age (Age),
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the sample average being 43. To better capture non-linear effects, we differentiate
among three categories, Young, Middle and Old aged workers, depending on whether
the respondent’s age lies between 24-39, 40-54 or 55-65, respectively. Young
workers comprise 40 per cent of the sample, whereas middle-aged and old workers
account for 44 per cent and 16 per cent of the sample, respectively. We also include
information on whether the respondent lives by his/her own (Live_own) -about 16
per cent of the sample- and whether her children are still at home (Live_children)-
about 39 per cent. The main descriptive statistics are reported in Table 5.7

TABLE 5
MAIN DESCRIPTIVE STATISTICS OF INDIVIDUAL CHARACTERISTICS
| Mean | St. Dev. | Min | Max
Individual characteristics
Female 0.47 0.50 0 1
Age 43.1 9.94 24 65
Young (%) 0.40 0.49 0 1
Middle (%) 0.44 0.50 0 1
Old (%) 0.16 0.36 0 1
Live_own 0.16 0.37 0 1
Live_children 0.39 0.49 0 1
Education 4.77 1.22 1 7
Lower-Secondary (%) 0.13 0.32 0 1
Upper-Secondary (%) 0.39 0.46 0 1
Post-Secondary (%) 0.11 0.31 0 1
Tertiary (%) 0.37 0.50 0 1
Main activity before working for
current employer
Employed 0.65 047 0 1
Self-employed 0.04 0.04 0 1
Education 0.15 0.35 0 1
Unemployed 0.12 0.33 0 1
Notworking 0.04 0.19 0 1
Job characteristics
Previous occupation
Firstjob 0.08 0.34 0 1
Same 0.13 0.34 0 1
Similar 0.34 0.47 0 1
Different 045 0.50 0 1

SOURCE: European Skills and Jobs Survey (ESJS).

7 Detailed figures by country are available upon request.
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TABLE 5 (Cont.)
MAIN DESCRIPTIVE STATISTICS OF INDIVIDUAL CHARACTERISTICS
Mean St. Dev. Min Max

Type of organisation

Private 0.65 048 0 1

Public 0.25 043 0 1

Not-for-profit 0.04 0.20 0 1

Other 0.05 0.22 0 1
Full or part time employment

Part-time 0.19 0.39 0

Full-time 0.82 0.39 0 1
Type of contract

Indefinite/permanent 0.84 0.36 0 1

Fixedterm/temporary 0.12 0.32 0 1

Non-formal 0.02 0.15 0 1

Other 0.01 0.10 0 1
Size of the firm

1t09 0.20 040 0 1

10 to 49 0.27 0.44 0 1

50-99 0.13 0.33 0 1

100-249 0.14 0.34 0 1

250-499 0.09 0.28 0 1

500 and over 0.18 0.39 0 1

It varies 0.01 0.08 0 1
Tenure

Less than 1 year 0.10 0.30 0 1

One year 0.03 0.17 0 1

2-5 years 0.27 0.44 0 1

6-10 years 0.23 042 0 1

11-15 years 0.15 0.36 0 1

More than 15 years 0.22 041 0 1
How often your job involve

Non-routine 0.60 0.49 0 1

Learning 0.52 0.5 0 1

Autonomy 0.70 0.46 0 1

Team 0.72 0.45 0 1

SOURCE: European Skills and Jobs Survey (ESJS).

The average level of education (Education) is 4.8 (in a scale from 1 to 7). To
assess the impact of schooling, we include a dummy variable for those whose
maximum educational achievement is lower secondary education or less (Lower-
Secondary), upper secondary (Upper-Secondary), post-secondary including pre-
vocational or vocational education but not tertiary (Post-Secondary) and tertiary
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education (Tertiary). In our sample, the relative size of these groups is 13 per cent,
39 per cent, 11 per cent and 37 per cent, respectively.

To account for the effect of labour market transitions and worker background on
the likelihood of mismatch, we incorporate in the analysis information on the worker’s
situation before entering the current job. Specifically, we define five dummies to
capture whether prior to the current job the individual was employed in another job
(Employed, 65 per cent of the sample), self-employed (Self-employed, about 4 per
cent), unemployed (Unemployed, some 12 per cent), receiving education or training
(Education, about 15 per cent) or not working (Notworking, about 4 per cent).

4.2.3. Job characteristics

Changes in mismatch status can be due to changes occupation and tasks performed
at the job. To account for this fact, we include controls for the respondent’s occupation
before entering the current job. Specifically, we define 3 dummy variables to capture
whether the previous occupation is the same as the current one (Same, 13 per cent
of the sample), similar (Similar, 34 per cent) or different (Different, 45 per cent).
Another variable captures whether the current job is the respondent’s first job
(Firstjob, 8 per cent).

The model also includes controls for the type of organization (Private, Public,
Non-profit and Other), the type of labour contract held by the individual (Full-time
against Part-time) and the duration of it (Indefinite, Fixed term, Not formal and
Other). Most individuals work in private firms (65 per cent), full-time (82 per cent)
and have a permanent contract (84 per cent). Controls for firm size are also included.
Almost 60 per cent of the sample works in firms with less than 100 workers.
Another variable, Tenure, captures years at the firm. About 50 per cent of the sample
workers has between 2 and 10 years of tenure. Finally, the ESJ asks individuals
how often their job involves i) non-routine situations, ii) learning new things, iii)
choosing yourself the way of proceeding and iv) work as a team. Since task variety
and unpredictability can be associated with qualification and skills mismatches, we
incorporate this information into the analysis. Specifically, we define four dummy
variables capturing whether the described scenario occurs “usually” or “always”.
The proportion of the sample usually or always involved in non-routine situations
(Non-Routine), learning new things (Learning), choosing themselves how to proceed
(Autonomy) and working as a team (7Team) is 60 per cent, 52 per cent, 70 per cent and
72 per cent, respectively.

4.2.4. Country characteristics

We include variables reflecting macroeconomic fluctuations and both the demand
for and supply of labour. It has been stated that larger shares of graduates entering
the labour force will inevitably result in more overeducation (Livingstone, 1998).
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Therefore, we control for the number of students enrolled in tertiary education
(%Tertiary). Moreover, to capture the orientation (general versus specific) of
the educational system, we also account for the number of students enrolled in
vocational programmes (% Vocational). We also include demand effects, as skill-
biased technological change and an increasing supply of skilled workers may create
its own demand. There is no presumption that the countries with an oversupply of
skilled workers are exactly those with a relatively high share of skilled workers. To
control for demand effects, we include the labour force shares of working females
(%oFemales), part-time (%Parttime) and temporary (%Temporary) workers, the
shares of employment in two sectors (%PublicAd for public administration and
YoManufacturing for manufacturing sector), the unemployment rate (Unemp_rate)
and the participation rate (Part_rate). As pointed out in Davia et al. (2017), variables
such as the share of temporary and part-time workers should be included in the
model to capture the effects of labour market flexibility on overqualification, on the
basis that countries with higher employment shares of temporary and/or part-time
workers are generally viewed as having an increased capacity to respond to labour
market disequilibria.

In order to pick up the effects of skill biased technological change -which is
generally associated with a shift in the relative demand away from high skilled to
low skilled labour and in many countries a general hollowing out of mid-skilled
occupations-, we also include the ratio of workers employed in professional
occupations to workers in low-skilled occupations (Ratio) and the gross domestic
expenditure on R&D (R&D). Finally, the stance of the business cycle influences the
extent to which individuals manage to get a good match. During macroeconomic
shocks employers change selection criteria for new hires, while existing employees
are assigned to other tasks or fired. Furthermore, job search models predict that
longer-than-expected search durations urge job seekers to accept a simple job and to
continue pursuing a more suitable position while working (Dolado et al., 2009). In
our model, the macroeconomic scenario is already captured by the unemployment
rate and by the inclusion of GDP per capita (GDP).

5. Results

Given our descriptive results, among mismatches the most prevalent one
corresponds to situations of overqualification and overskilling. For this reason, in
this section we will focus the analysis of determinants in such type of mismatch.

5.1. Qualification mismatches

In Table 6 we examine the determinants of overqualification mismatches. As
described in Section 3, Model 1 (the null model) does not include any explanatory
variable and is used as a benchmark against which to compare the results. When
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it comes to qualifications to get the job, in the null model the estimated between-
state variance is 0.129, whereas 3.8 per cent of the variation in overqualification is
attributable to differences between countries (VPC). In the case of the qualifications
to do the job, the estimated between-state variance and the VPC are slightly lower
(0.117 and 3.4 per cent).

We will now examine estimates of the state effects or residuals obtained from the
null model. Figure 1 shows the estimated residuals by country.® In a large number of
countries the 95 per cent confidence interval does not include zero. This implies that
there are three types of countries. First those whose residuals are positive, like Spain
or France, meaning that the average incidence of overqualification in those countries
is above the overall average in total sample of European countries. Secondly, we
find a group of countries, including for example Germany or Belgium, in which the
incidence of overqualification is at the average level, given that their residuals are not
significantly different from zero. Finally, there is a group of countries, with negative
residuals like Italy or Denmark, in which the incidence is below the overall average.
The residuals have been ordered using qualifications to do the job as a reference.
The ranking of countries does not change in a perceptible way if we consider instead
qualifications to get the job.

In Model 2 we include individual and job characteristics, and in Model 3 we
extend the model to include country-level variables. We detect a group of variables,
regarding individual and job characteristics, which equally affect the probability of
reporting overqualification to get and to do the job. In particular, overqualification
(either to get or do the job) is lower among women; among those living with children;
among workers in occupations that are identical or very similar to their occupation
in a previous job; among those working in the public sector or in a non-for-profit
company; among individuals working full-time; among those working in a larger
companies and among those with more tenure and working in jobs that require non-
routine tasks, learning and some degree of autonomy. In contrast, the likelihood
of overqualification is higher among individuals who live alone; among those who
have more education; among individuals that were previously unemployed or not
working; among those workers who are currently working in a different occupation
than in previous job; and have non-formal contract or other forms of agreement. It
is worth noting that the probability of overqualification is not proportional to the
educational achievement of the individual, insofar as the estimated effect is lower for
tertiary education than for post-secondary education. Although the difference is not
statistically significant, this result seems to suggest that in relative terms individuals
with a university degree are able to achieve a better job match than those with just
post-secondary education. There is a proportional effect of tenure and size of the
firm. Finally, the role of some variables differs depending on whether we consider
overqualification to get or do the job. That is the case of workers older than 55 and
those whose previous status was being in education before entering in the current

8 The specific values are reported in Table A3 of the Appendix A.
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FIGURE 1
QUALIFICATION MISMATCHES (COUNTRY RESIDUALS AT NULL MODEL)
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SOURCE: European skills and jobs survey (ESJS).

NOTE: Austria (AT), Belgium (BE), Bulgaria (BG), Croatia (HR), Cyprus (CY), Czech Republic (CZ), Den-
mark (DK), Estonia (EE), Finland (FI), France (FR), Germany (DE), Greece (GR), Hungary (HU), Ireland (IE), Italy
(IT), Latvia (LV), Lithuania (LT), Luxembourg (LU), Malta (MT), Netherlands (NL), Poland (PL), Portugal (PT),
Romania (RO), Slovakia (SK), Slovenia (SI), Spain (ES), Sweden (SE) and United Kingdom (UK).

job. They experience only a lower probability of being overqualified to do the job,
but not to get it. Those workers who were self-employed before entering the current
job faces a higher probability of being overqualified only to get the job.

Finally, in terms of country characteristics, we find that individuals in countries
with a larger share of part-time jobs, a larger percentage of public servants and a higher
ratio of professionals to low skill workers are less likely to report overqualification,
whereas higher participation rates and shares of temporary contracts are associated
positively with overqualification. We do not find relevant differences in terms of
overqualification to get and to do the job, the exception being the unemployment
rate. In the former case, the coefficient fails to be significant, whereas in the latter
case it is negative and significant at the 10 per cent level.

Finally, we have some extra insight of this analysis. We have reported before,
that in the null model (Model 1) there was an estimated between-state variance is
0.129, whereas 3.8 per cent of the variation in overqualification is attributable to
differences between countries (VPC). Now, once we have controlled for individual,
job and country characteristics, we observe that estimated variance goes down to
0.086, and the unexplained variation in overqualification has declined a 47 per cent
in both types of overqualification. We observe that the driver of such a decline are the
country characteristics and not the individual or job characteristics. In fact, this type
of variables increases the VPC meaning that such features are not equally distributed
among countries.
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Graphically these figures imply that the trend for residuals is flatter (see Figure
2 panels A and B)? and the number of countries whose variation is aligned with
the overall average increases. There is a group of four countries that remains to

FIGURE 2

OVERQUALIFICATION (COUNTRY RESIDUALS EVOLUTION)
Panel A. Overqualification to get the job
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SOURCE: European skills and jobs survey (ESJS).

NOTE: Austria (AT), Belgium (BE), Bulgaria (BG), Croatia (HR), Cyprus (CY), Czech Republic (CZ), Den-
mark (DK), Estonia (EE), Finland (FI), France (FR), Germany (DE), Greece (GR), Hungary (HU), Ireland (IE), Italy
(IT), Latvia (LV), Lithuania (LT), Luxembourg (LU), Malta (MT), Netherlands (NL), Poland (PL), Portugal (PT),
Romania (RO), Slovakia (SK), Slovenia (SI), Spain (ES), Sweden (SE) and United Kingdom (UK).

° The specific values are reported in Table A3 of the Appendix A.
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be above the average incidence of over-qualification even after controlling for all
characteristics. They are Estonia, Slovakia, United Kingdom and France, possibly
reflecting different labour and educational markets. On the contrary, Finland and
Bulgaria remain to be below the overall average incidence. The case of Spain,
like other countries like Poland or Belgium, shows that, a priori, the incidence of
overqualification was above the overall average in Europe, but after controlling for
different characteristics, the incidence is below the average.

5.2. Skill mismatches

We replicate the analysis for overskilling at the current job. As documented
in Section 4.2.1, overskilling tends to be a self-perpetuating state and, therefore,
a previous overskilling situation may have effects on the probability of current
overskilling that go over and beyond the effects arising from personal, labour and
country characteristics. To account for this fact, we include in the specification
controls for overskilling at the start of the job and in a previous job.

In the null model (Model 1) we see that the estimated between-state variance is
0.140, and 4.1 per cent of the unexplained variation in overskilling is attributable to
differences between countries (VPC). Note that those values are slightly larger than
in the case of overqualification.

We find that the previous status in terms of overskilling exert a large and highly
significant effect. The larger coefficient associated with overskilling at the start of
the current job suggests that skills mismatches self-perpetuate, especially if a person
remains in the same job. This finding confirms what we descriptively found in terms
of transitions.

In terms of individual characteristics, we find that the likelihood of overskilling
is lower among women, middle and old individuals, those living with children,
working in a non-profit organization, working full-time and in jobs that require
constant learning and team work. In contrast, the incidence of overskilling rises
among individuals with more education, who previously were self-employed or
unemployed, currently working in a different occupation than in the previous job, in
large firms (more than 500 workers), with average tenure (6-15 years), and in jobs
that require non-routine tasks and some degree of autonomy.

In terms of country characteristics, we find that individuals leaving in countries
with a higher ratio of female workers and lower participation rate are less likely
to report overskilling. This result indicates that factors that stimulate female
participation may also simultaneously influence skills mismatches. We also find that,
unlike in the case of qualification mismatches, the share of temporary and part-time
workers is not significantly related with skills mismatches. Since these variables are
a proxy of labour market flexibility, this observation seems to suggest that skills gaps
occur regardless of structural labour market conditions. Finally, it is worth noting
that labour market participation, a supply factor, consistently determines the two
forms of mismatch.
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Once we controlled for individual, job and country characteristics, we observe
that estimated variance goes down from 0.14 to 0.027. This effect is larger than in
the case of overqualification. In particular, we find that the VPC goes from 4.1 to
almost zero (0.8 per cent), which implies a higher decline than before. Note that in
this case, the individual and job characteristics also contribute to this decline and
almost equally than country characteristics.

Graphically, these figures imply that the trend for residuals is mostly flat (see
Figure 3)."° Few countries are now presenting residuals different from zero. The
case of United Kingdom again shows that, a priori, the incidence of overskilling
was higher than the overall average, and that it also remains after controlling for all
characteristics.

FIGURE 3
OVERSKILLING TO DO THE JOB (COUNTRY RESIDUALS EVOLUTION)
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10" The specific values are reported in Table A3 of the Appendix A.
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6. Conclusions and discussion

There is evidence that a large part of the working population is job mismatched in
terms of qualifications and/or skills. However, overqualification and skill mismatches
refer to quite different phenomena. Measures of overqualification may not capture
the extent to which worker’s skills are utilized in employment and workers with
excess qualifications may still lack skills that are necessary on the job. Moreover, the
labour market consequences of these two distinct phenomena may differ. On top of
that, overqualification is closely related to education achievement, while overskilling
is more prone to capture work-related human capital.

Using the ESJ data set, we find that more than half of the population are matched
not only in terms of qualification but also in terms of skills. Among those who are
mismatched in terms of qualifications, two out of three are overqualified for the
whole sample of workers and all of them are overqualified if we restrict to only
tertiary educated workers. Therefore, the incidence of underqualification only arises
when workers are less than tertiary educated. We find that there is no evidence of
significant different patterns in the incidence of qualification mismatch to get the
job and to do the job, meaning that we do not find evidence of credentialism, i.e.,
employers requesting a higher degree than needed at the time of hiring relative to
what is the genuine qualification level of the job. In terms of those presenting skill
mismatches, we find that overskilling is more prevalent at the current job than when
starting the job, while for underskilling we find just the opposite. These patterns are
suggestive of a process of on-the-job learning, whereby workers acquire and develop
new skills at their jobs.

We have some information about transition among different skill mismatch
statuses. Our data suggest that overskilling and being skill matched are absorbing
states. In other words, these two phenomena are more permanent than temporary.
Additionally, the more frequent transition for underskilling is to be skill matched,
following by to be overskilled.

In terms of joint incidence of qualifications and skill mismatches, we find that
population is concentrated among matched in both dimensions or having excess of
both or a combination. The only exception arises at current job, since the group of
workers who are matched in terms of qualifications but who are underskilled is as
large as the other groups. This observation might suggest that jobs requires tasks
and skills that are beyond the skills and knowledge one may acquire through formal
education and training.

The analysis of the determinants of both overqualification and overskilling shows
that it is worth exploring qualification and skills mismatches separately, for they are
associated with different worker profiles and phenomena. There are many interesting
differences between the individual and job determinants of overqualification and
overskilling. Firstly, we find that the gender coefficient more than doubles when we
switch from the determinants of overqualification to the determinants of overskilling,
a result that suggests that gender is relatively more relevant to account for skills



QUALIFICATION AND SKILL MISMATCHES... 181

mismatches. Secondly, schooling is the most important factor behind qualification
mismatches. However, it is only moderately associated with the likelihood of
overskilling and, in this case, it is relatively less important than other factors. This
result suggests that the skills acquired in formal education help but are not sufficient
to meet the requirements of a job. Thirdly, while having worked in a similar
occupation in the past reduces the chances of being currently overqualified, it does
not significantly affect the probability of current overskilling. To put it different,
when individuals switch between similar jobs, they tend to improve their match in
terms of educational achievement but do not significantly improve their match in
terms of skills. This result confirms the notion that new jobs are associated with
new demands and requirements, regardless of the educational entry requirements.
Fourthly, the type of job contract is unrelated with the likelihood of overskilling,
whereas it influences largely the chances of being overqualified. This result
suggests that skills mismatches are evenly spread across workers with very different
backgrounds and engagements with their firms, whereas qualification mismatches
are heavily concentrated among those with non-formal contracts. Fifthly, public
jobs prevent individuals from being overqualified, whereas they are not significantly
associated with the likelihood of overskilling. This result is probably due to the fact
that in the public sector education is used as a screening device to assign individuals
to mid and high-level jobs. However, jobs require skills and knowledge that are
over and beyond those provided by formal education. Finally, we find that jobs that
demand non-routine tasks are positively associated with the likelihood of skills
mismatch, whereas they are associated with a better match in terms of schooling.
We may deduce that high-level jobs, which require more creativity and problem-
solving skills, are mostly taken by high-educated individuals who, therefore, end up
in matched jobs. However, these workers experience skills shortages and knowledge
gaps when they encounter the non-routine tasks associated with the job. In this
respect, we find that team work helps to reduce skills shortage problems, whereas it
does not significantly alter the chances of being overqualified.

Our findings concerning country characteristics also suggest the interest of the
analysis of both mismatches. In the case of overqualification, results indicate that a
number of factors appear to consistently influence cross-country variations. Variables
such as the share of temporary and part-time workers were included in the model
to capture the effects of labour market flexibility on overqualification on the basis
that countries with higher employment shares of temporary and/or part-time workers
are generally viewed as having an increased capacity to respond to labour market
disequilibria. We find that the two variables are significant, although with opposite
signs. We also find that, unlike in the case of qualification mismatches, the share of
temporary and part-time workers is not significantly related with skills mismatches.
Since these variables are a proxy of labour market flexibility, this observation seems
to suggest that skills gaps occur regardless of structural labour market conditions.

Our results on the ratio of professionals to low-skilled workers can be reflecting
that it is not clear how cycles affect different types of workers. For instance, cyclical
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fluctuations particularly affect newcomers on the labour market. Since most workers
in our sample have labour market experience and permanent contracts, it is likely
that only a small fraction of them is truly affected by macroeconomic fluctuations.
Verhaest and Van der Velden (2013) state that the business cycle and the relative
supply of educated workers are two important factors in explaining cross-country
differences in overqualification. Graduates that enter the labour market during a
recession and/or face fierce competition from other highly educated individuals are
much more likely to be overeducated in their first job.

We do not find any effect of the share of female workers on overqualification, as
in Davia (2017). However, our intuition is that the effect pointed out by those authors
is that factors that stimulate female participation may also simultaneously influence
mismatches. Their explanation is that labour markets that pro-actively pursue
policies in the areas of childcare and family conciliation enable females to remain
in the labour market without having to downgrade. But there is also evidence to
suggest that women are more prone to accept mismatched jobs in exchange of other
advantages, including job proximity, hours flexibility and job quality (McGoldrick
and Robst, 1996). Our results seem to reflect that these two effects may be offsetting
each other. However, for the case of overskilling, we find that individuals living
in countries with a higher ratio of female workers and lower participation rate are
less likely to report overskilling. This result indicates that the idea that factors that
stimulate female participation may also simultaneously influence skill mismatches
dominates the other effect of the willingness to accept any job by women.

Finally, the last difference among mismatches has to do with how various types of
characteristics explain cross country variance of mismatch incidence. In particular,
as for overqualification, only country characteristics help to explain this variance,
whereas in the case of overskilling, both types of characteristics, individual and job
together with country characteristics, equally help to reduce unexplained variance.
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APPENDIX

TABLE A.1
INCIDENCE OF QUALIFICATION MISMATCHES BY COUNTRY

Matchqua-| Overqua- |Underqua- Matchqua-| Overqua- |Underqua-
Country | e _g(clat lif_get lif_g%t Country |5 50" |l do | i do
FR 0.42 0.37 0.22 PT 041 0.22 0.37
PT 0.51 0.21 0.28 FR 043 0.38 0.20
IE 0.51 0.27 0.22 IE 0.50 0.33 0.17
EE 0.52 0.35 0.13 EE 0.50 0.36 0.14
HR 0.52 0.40 0.08 UK 0.51 0.43 0.06
1T 0.53 0.14 0.32 AT 0.52 0.36 0.12
UK 0.54 0.37 0.09 CczZ 0.54 0.40 0.06
CYy 0.55 0.30 0.14 IT 0.54 0.19 0.27
AT 0.57 0.30 0.13 HR 0.54 0.38 0.08
CcZ 0.57 0.36 0.06 CY 0.55 0.32 0.14
LV 0.57 0.27 0.15 LV 0.56 0.28 0.16
MT 0.57 0.19 0.24 SE 0.57 0.25 0.18
LT 0.60 0.31 0.09 ES 0.57 0.29 0.14
ES 0.60 0.26 0.14 LT 0.57 0.34 0.09
SI 0.60 0.25 0.15 SI 0.57 0.28 0.15
BE 0.60 0.23 0.16 MT 0.58 0.23 0.19
SE 0.61 0.18 0.21 PL 0.58 0.27 0.15
SK 0.61 0.30 0.09 DE 0.61 0.26 0.13
PL 0.61 0.25 0.14 BE 0.61 0.23 0.16
GR 0.64 0.22 0.14 GR 0.62 0.24 0.14
FI 0.65 0.18 0.17 FI 0.63 0.21 0.16
HU 0.65 0.28 0.07 DK 0.63 0.22 0.15
NL 0.66 0.14 0.20 SK 0.63 0.31 0.06
DK 0.66 0.21 0.13 NL 0.64 0.14 0.22
DE 0.69 0.19 0.11 BG 0.65 0.26 0.09
BG 0.70 0.19 0.11 HU 0.65 0.29 0.05
RO 0.70 0.19 0.11 RO 0.70 0.19 0.11
LU 0.84 0.10 0.06 LU 0.80 0.14 0.07

SOURCE: European skills and jobs survey (ESJS).

NOTE: Austria (AT), Belgium (BE), Bulgaria (BG), Croatia (HR), Cyprus (CY), Czech Republic (CZ), Den-
mark (DK), Estonia (EE), Finland (FI), France (FR), Germany (DE), Greece (GR), Hungary (HU), Ireland (IE),
Italy (IT), Latvia (LV), Lithuania (LT), Luxembourg (LU), Malta (MT), Netherlands (NL), Poland (PL), Portugal
(PT), Romania (RO), Slovakia (SK), Slovenia (SI), Spain (ES), Sweden (SE) and United Kingdom (UK).
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TABLE A3
RESIDUALS BY COUNTRY
Null Model (Model 1) Full Model (Model 3)

Overqua- Overqua- Over- Overqua- Overqua- Over-
lif_do lif_get skilling lif_do lif_get skilling

LU -0.81 -0.95 -0.28 -0.23 -0.22 -0.05
(0.13) (0.15) (0.10) (0.15) (0.13) (0.10)

NL —0.60 -0.52 0.20 -0.05 -0.16 0.04
(0.08) (0.08) (0.06) (0.08) (0.08) 0.07)

DK -0.34 -0.31 0.07 0.21 0.16 -0.06
(0.09) (0.09) (0.08) (0.10) (0.09) (0.08)

FI -0.28 -0.33 0.23 -0.42 041 0.00
(0.06) (0.06) (0.05) (0.06) (0.06) (0.06)

RO -0.28 -0.19 -0.25 0.02 -0.04 0.14
(0.07) 0.07) (0.06) 0.07) 0.07) 0.07)

1T -0.25 -0.38 0.05 0.01 0.14 -0.05
(0.05) (0.05) (0.04) (0.06) (0.05) (0.05)

HR -0.24 -0.11 -0.09 0.23 0.22 0.03
(0.08) (0.08) 0.07) (0.09) (0.09) (0.08)

LV -0.16 0.00 -0.66 -0.35 043 -0.15
(0.08) (0.08) (0.08) (0.08) (0.08) (0.08)

PT -0.14 -0.02 -0.25 -0.08 -0.09 -0.10
(0.07) 0.07) (0.06) 0.07) 0.07) 0.07)

HU -0.09 -0.03 0.00 0.17 0.17 0.11
(0.07) 0.07) (0.06) 0.07) 0.07) 0.07)

MT -0.09 -0.03 -0.60 -0.09 -0.13 -0.33
(0.11) (0.11) (0.11) 0.12 (0.11) (0.10)

GR -0.07 -0.08 0.59 -0.02 -0.03 0.08
(0.06) (0.06) (0.05) (0.06) (0.06) (0.06)

BE -0.07 0.06 -0.03 -0.15 -0.35 -0.22
(0.07) 0.07) (0.06) 0.07) 0.07) 0.07)

SI 0.00 0.01 0.03 -0.16 —0.09 0.13
(0.08) (0.08) (0.08) (0.09) (0.09) (0.08)

BG 0.01 -0.18 -0.38 -0.34 -0.08 -0.06
(0.08) (0.08) (0.08) (0.08) (0.08) (0.08)

SE 0.02 -0.22 0.11 -0.16 -0.07 -0.08
(0.08) (0.09) (0.07) (0.09) (0.08) (0.08)

DE 0.06 -0.12 043 -0.02 0.01 -0.02
(0.04) (0.04) (0.04) 0.04) 0.04) (0.04)

AT 0.09 -0.05 0.54 0.04 0.05 0.24
(0.08) (0.08) 0.07) (0.09) (0.08) (0.08)

CY 0.12 0.27 0.17 0.20 0.09 0.19
(0.11) (0.11) (0.10) (0.11) (0.11) (0.10)

CZ 0.16 0.21 -0.16 -0.04 -0.08 -0.06
(0.06) (0.06) (0.06) 0.07) 0.07) 0.07)

1E 0.18 001 0.33 -0.15 0.02 0.18
(0.08) (0.08) 0.07) (0.08) (0.08) (0.08)

LT 0.19 0.21 -0.72 -0.10 -0.08 -0.14
(0.08) (0.08) (0.08) (0.08) (0.08) (0.08)

SK 0.21 0.30 0.17 0.15 0.12 0.24
(0.08) (0.08) 0.07) (0.08) (0.08) (0.08)

PL 0.22 0.23 0.20 -0.28 -0.25 0.12
(0.04) (0.04) (0.04) 0.04) (0.04) (0.04)

ES 0.27 0.30 0.37 -0.10 -0.10 -0.21
(0.04) (0.04) (0.04) 0.04) (0.04) (0.04)

EE 0.32 0.43 -0.65 0.16 0.13 -0.17
(0.08) (0.08) (0.08) (0.08) (0.08) (0.08)

UK 0.73 0.58 0.61 0.50 0.66 0.24
(0.04) (0.04) (0.04) 0.04) 0.04) (0.04)

FR 0.85 0.92 -0.03 1.05 0.88 -0.05
(0.04) (0.04) (0.04) (0.04) (0.04) (0.05)

SOURCE: European skills and jobs survey (ESJS)




