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Abstract 

This paper uses data from the Cedefop European Skills and Jobs (ESJ) survey, a new international 

dataset on skill mismatch of adult workers in 28 EU countries, to decompose the wage penalty of 

overeducated workers. The ESJ survey allows for integration of a rich set of variables in the 

estimation of the effect of overeducation on earnings, such as individuals’ job motives and the skill 

needs of their jobs. Oaxaca decomposition techniques are employed to uncover the extent to which 

the earnings penalties of overeducated workers can be attributed to either (i) individual human 

capital attributes, (ii) job characteristics, (iii) information asymmetries, (iv) compensating job 

attributes or (iv) skill needs content of jobs. It is found that asymmetry of information accounts for a 

significant part of the overeducation wage penalty of tertiary education graduates, whereas job 

characteristics and the low skill content of their jobs can explain most of the wage gap for medium-

qualified employees. Little evidence is found in favour of equilibrium theories of skills matching and 

compensating wage differentials. The paper thus highlights the strong need for customised policy 

responses to tackle overeducation (e.g. career guidance, extended unemployment insurance, 

improvement of job quality), which depend on the target group of interest. 
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1. Introduction 

The literature on skill mismatch has grown significantly over the years, where skills 

mismatch is usually defined either in terms of excess or deficient qualifications and skills 

possessed by individuals relative to job-skill requirements.3 Evidence from several advanced 

economies has shown that skill mismatch is a widespread phenomenon, typically affecting 

about one third of the employed population. Several research studies have also cautioned in 

recent years that as a result of the 2008 economic crisis, there has been a tendency towards 

higher overqualification rates across Europe (Pouliakas, 2012; IPPR, 2014; ILO, 2014). 

Studies of skill mismatch tend to focus on one of two central measures (a) overskilling which 

describes the phenomena whereby workers are unable to use a range of their skills and 

abilities in their current job and (b) overeducation, which describes the phenomena 

whereby workers have acquired a level of schooling in excess of what is required to either 

get or do the job. The literature to date suggests that there is a less than perfect correlation 

between overeducation and overskilling and that both phenomena tend to have quite 

distinct implications for workers. Overeducation tends to be associated with a large penalty 

on pay but a lower impact on job satisfaction, whereas overskilling tends to effect pay less 

but is associated with much lower levels of job satisfaction (McGuinness & Sloane, 2012; 

Mavromaras et al., 2013). In this study we are interested in decomposing the impacts of skill 

mismatch on worker pay and, consequently, our focus is exclusively on overeducation which 

has consistently been associated with a substantial pay penalty. 

A number of studies have attempted to uncover the potential determinants of skill 

mismatch, by assessing the degree to which the wage penalties associated with 

overeducation or overskilling adjust when various controls for job/individual worker 

characteristics are added to model specifications (McGuinness and Sloane, 2011). Other 

studies have measured the degree to which any measured disadvantage declines in models 

that control for unobserved ability (Bauer, 2003). However, to date, no studies have applied 

decomposition techniques to assess the extent to which observed differentials, in either 

wage or job satisfaction premiums, between matched and mismatched workers relate to (a) 

                                                           
3 Cedefop (2010) provides clear-cut definitions and discusses the differences between the terms 
“over- (under)education” and “over- (under-)skilling”.  
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differences in the endowments of human capital and job related variables (b) differences in 

the returns to given characteristics and (c) unobserved effects.  

The aim of this study is to decouple the influence of the aforementioned factors on the 

wage penalty of overeducated workers in the 28 EU member states. To do so, it explores 

new data from the Cedefop European survey on skills and jobs (ESJ), carried out in 2014 by 

the European Centre for the Development of Vocational Training (Cedefop). The value 

added of the new dataset is that it contains novel information on many important correlates 

of interest for skill mismatch at European level, including the information, motives and 

constraints that individuals had at the time of job search and a battery of questions on the 

nature of tasks and skills required by individuals’ jobs. Section 2 of the paper provides a 

review of the literature on the magnitude of wage penalties related to overeducation and 

factors that may account for the differences in pay between workers with matched and 

excess qualifications. Section 3 describes the new dataset and key variables used for the 

purposes of the empirical analysis. Section 4 explains the empirical methodology employed 

while section 5 provides an extensive discussion of the empirical findings. Section 6 

concludes. 

2. Literature review 

The overeducation literature has mushroomed in recent times and has become a key issue 

of policy importance (Quintini, 2011; Pouliakas, 2012). As the focus of this paper relates to 

the degree to which the wage penalty associated with overeducation can be explained by 

observable differences between matched and overeducated workers, we will focus on the 

literature related to both the robustness of the overeducation pay penalty and the potential 

explanatory variables that should be included in any decomposition.  

2.1 The magnitude and robustness of wage penalty estimates 

Comprehensive surveys and meta-analyses of the wealth of empirical estimates have 

highlighted that there are important negative wage and welfare consequences of 

overeducation on individual employees (Hartog, 2000; Rubb, 2003; Sloane, 2003; 

McGuinness, 2006; Cedefop, 2010; Leuven and Oosterbeek, 2011; Pouliakas, 2012).  

The majority of the studies have confirmed two stylized facts in relation to the impact of 

overeducation on pay, as suggested initially by Sicherman (1991). First, overeducated 
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workers suffer from a wage penalty in relation to matched individuals with the same level of 

education, whereas they earn a premium over their matched colleagues in the same job. 

Relative to matched workers with similar levels of schooling, the average wage penalty 

associated with overeducation has been estimated, on the basis of a dummy variable in a 

standard wage regression, at around 15% (McGuinness, 2006). Another approach (known as 

the ORU approach) breaks down the educational level into three constituent components 

(Over-, Required- and Under-education) (Duncan and Hoffman, 1981). Based on this 

methodology, Groot and Maasen van der Brink (2000) produce meta-analytical estimates of 

an average rate of return of 5.6% for attained years of education. Importantly, the return to 

surplus (3%) or deficient (-1.5%) years of education is significantly lower compared to the 

comparable return for required years of education (7.8%). The evidence thus suggests that 

although the overeducated work below their potential due to some productivity ceiling 

(related to inferior skills and abilities or to particular firm and institutional characteristics), 

there is still some benefit to be enjoyed from the extra education (Rumberger, 1987).  

Similarly, there is scope for upskilling of the undereducated, as their productivity is found to 

lag behind that of matched colleagues (although they enjoy wage premiums relative to 

individuals with the same level of education).  

A key issue in the mismatch literature is that the above determinants and consequences of 

mismatch have been identified mostly in cross-sectional datasets or short time-series of 

graduate cohorts. Thus, it has been argued that perceived mismatches on the basis of the 

above data are partly a statistical artefact that reflects unobserved labour market sorting 

due to differences in individual abilities/skills within educational categories (Bauer, 2002; 

McGuinness, 2003; Frenette, 2004). The plausibility of this statement has been heightened 

in recent years, given the rapid expansion in tertiary education graduate rates across many 

developed countries. Overeducation may therefore not be genuinely related to an 

underutilisation of skills or abilities, since the additional investment in education may simply 

compensate for the lack of ability of individuals who appear to be mismatched (Green et al., 

1999; Chevalier, 2003). For instance, Mavromaras et al. (2010) and Sloane (2014) argue, on 

the basis of estimates from an Australian longitudinal dataset (HILDA), that the magnitude of 

many coefficients based on cross-sectional data appear to be questionable. Using panel data 

methods that control for unobserved individual heterogeneity identifies unbiased estimates 
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of the effect of skill mismatch, although concerns about the limited within-group variance in 

the incidence of mismatch also raises some doubts (Mavromaras et al, 2013). Thus, the 

evidence on the reliability of cross-sectional estimates of the overeducation pay penalty 

remains somewhat mixed. While the wage impacts fall substantially when estimated within 

a panel framework that controls for unobserved time-invariant influences, such models may 

themselves generate biased estimates of the coefficients of variables, such as 

overeducation, that move slowly over time (ibid., 2013).      

2.2     What are the potential determinants of overeducation?  

It is important that any attempt to decompose the wage effects associated with 

overeducation includes a choice of covariates consistent with both economic theory and 

existing empirical studies. A number of theoretical frameworks have been used to 

conceptualise overeducation including (a) Human Capital Theory, (b) the Job Competition 

Model, (c) Assignment theory and (d) Occupational mobility theory and models of job 

search. Human Capital Theory (HCT) (Becker, 1964; Mincer, 1974) predicts that workers will 

always earn their marginal product, implying that there should be no under-utilization of 

human capital in the labour market and that overeducation will not exist in equilibrium. 

However, overeducation may still be observed in a world where the predictions of HCT hold, 

if earnings and human capital accumulation are imperfectly measured i.e. overeducation 

may simply be a statistical artefact arising as a consequence of an omitted variables 

problem (McGuinness, 2006). Specifically, the overeducation pay penalty may simply reflect 

lower levels of total human capital among workers who, despite having higher than average 

levels of formally acquired human capital (schooling), have lower levels of non-

formal/informal human capital acquired in the workplace (training), the latter imperfectly 

measured within the data. Therefore, on the basis of the HCT model, any attempt to 

decompose the overeducation pay penalty should include sufficient controls and measures 

for human capital acquired through both formal schooling and workplace 

learning/experience.   

Thurow’s Job Competition Model (Thurow, 1975) emphasizes the importance of job 

availability and argues that workers are allocated to a fixed distribution of jobs with 

individuals investing in education in order to preserve their place in the jobs queue. Once an 
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individual reaches the top of the queue they are allocated a job, so their wage will be 

predetermined solely by the productivity characteristics of the job in question, with 

overeducation occurring where the skill requirements of the allocated position are below 

those acquired by the worker. Assignment models (Sattinger, 1993) also stress the 

importance of job distribution; however, the job allocation process is no longer a lottery as 

utility maximization guides workers to choose certain jobs over others and wages are 

determined by a hedonic price equation that accounts for both job and worker 

characteristics. Therefore, both the job competition and assignment interpretations of the 

labour market point to the importance of taking into account controls for productivity-

relevant job characteristics and other vacancy externalities (e.g. the availability of suitable 

job opportunities in the labour market) when decomposing the overeducation pay penalty.  

Theories of career mobility (Rosen, 1972; Sicherman and Galor, 1990) suggest that some 

workers choose an initially mismatched post that enables them to acquire the necessary 

skills, through on-the-job training and learning, which will enable them to achieve more 

rapid career progression in the future. Alternatively, proponents of matching theories of job 

search (Jovanavic, 1970) suggest that overeducation is largely a consequence of poor 

information and, over time, workers will realize their error and achieve improved matches 

through repeated job search. Therefore, both frameworks suggest that overeducation is a 

temporary phenomenon, driven by either strategic behaviour or imperfect information, 

suggesting that worker preferences and beliefs should also be included within the 

decomposition framework. In support of this view, McGuinness and Sloane (2011) report 

that overeducated workers may be willing to forgo higher earnings in return for other 

positive job attributes, such as security and an improved work-life balance.  

3. Data and descriptive statistics 

3.1 The Cedefop European Skills and Jobs (ESJ) survey 

The Cedefop ESJ survey is a state-of-the-art survey of adult employees (aged 24-65) carried 

out in the 28 member states of the European Union, collecting information on the match of 

their skills with the skill needs of their jobs. It was financed and developed by the European 

Centre for the Development of Vocational Training (Cedefop), in collaboration with a 

network of experts on skills, the OECD and Eurofound (Cedefop, 2015). The aim of the 
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survey is to help inform the development of European policies on initial and continuing 

education and training and employment policies. To do so, it seeks to understand how 

individuals’ qualifications and skills are matched (or not) to the changing skill demands and 

complexities of their jobs. The survey also looks at the extent to which employees’ skills are 

developed and used in their workplaces over time. 

The survey was carried out using quota sampling by the survey company Ipsos MORI and 

network partners in the EU28 member states between 7 March and 26 June 2014. In total, 

48,676 respondents from different demographic groups took part either by telephone 

(9,154 employees) or online interviewing (39,522 employees). A mixed methodology 

approach ensured that data collected provided a representative sample of the adult working 

age population in each of the 28 countries.4 In most EU countries about 1000-1500 

employees were effectively interviewed, although the sample varies between the countries. 

The sample was augmented to 4000 observations in the case of five large EU labour 

markets, such as Germany, France, Poland, UK, Spain, 3000 cases for Italy, and 2000 cases in 

Greece and Finland, while 500 individuals were surveyed by telephone in each of the three 

smallest countries (Malta, Cyprus and Luxembroug).5    

The survey asked respondents a series of questions designed to assess the extent to which 

their qualifications and skills are at the level needed to be hired for and to do their job. The 

key contribution of the new survey is that it takes a longitudinal perspective, with some of 

these questions asked several times, referring to different time periods, enabling the 

dynamic analysis of skill mismatch of EU employees. The survey thus offers the first 

comparable evidence of the dynamic evolution of skill mismatch of employees across all 28 

EU countries. It also allows researchers to take into account the persistency or initial state of 

skill mismatch affecting individuals over time.  

Given that the new survey focused on the issue of skill mismatch, it contains contextual 

information that was not readily available in previous datasets. For example, in addition to a 

                                                           
4
 The questionnaire was translated into the national languages of the EU countries using a strict translation 

protocol, managed by Ipsos MORI. Prior to administering the survey, extensive cognitive and pilot tests took 
place to validate the content and validity of the survey instrument. For details, see Cedefop (2015). 
5
 To control for any erratic variance in the mode of sampling, the empirical analysis has included as an 

additional explanatory variable a dummy variable that identifies whether a given observation was approached 
via online or telephone interviewing. 
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standard set of control vairables (e.g. age, gender, level of education, firm size, type of 

contract, economic sector, industry, occupation) the survey collected data on the 

micro/macro-economic motives and constraints that influence individuals’ job choice; 

determinants of skill accumulation in their jobs, focusing on both non-formal and informal 

continuing vocational training; experience of work-based learning as part of initial education 

and training; whether individuals embarked on occupation and/or geographic mobility prior 

to accepting their current job;  and the changing complexity of workers’ tasks in their jobs. 

In addition, the survey permits the definition and measurement of several types of skill 

mismatch, including educational mismatch and mismatch in terms of employees’ skill levels. 

Furthermore, the survey collected data on the gross monthly earnings of adult workers in 

the 28 countries. 

The inclusion of this rich set of variables and the availability of an international sample for 

the analysis of overeducation is a marked improvement relative to previous empirical 

studies, which have either used rich databases albeit from single countries, or have relied on 

relatively unsuitable panel data estimation techniques.  

3.2 Key variables and summary statistics 

The study utilises the full sample of adult employees, aged between 24 and 65, in all 28 

European member states, corresponding to 48,676 cases. To analyse the wage 

consequences of overeducation among European workers, two separate measures of 

educational mismatch were derived as a first step in the analysis.  

In the ESJ survey respondents were asked about the qualifications and skills needed for their 

jobs. Specifically, the survey asked respondents to assess both the level of qualifications 

needed to get their job if someone would apply for their job today, in addition to the level of 

skills needed to do their job. This was done to investigate whether there is a discrepancy 

between the qualifications needed for recruitment purposes and the level of education that 

constitutes a genuine prerequisite for performing the necessary tasks in a job. Particularly in 

weak labour markets with high unemployment rates employers may inflate recruitment 

criteria to filter the best candidates, or they may afford to deliberately hire individuals with 

higher education as a means of hedging against greater economic uncertainty (Bulmahn and 

Krakel, 2002). In either case individuals are induced to acquire higher qualifications to be 
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hired in a more competitive labour market, fostering credentialism, even though the jobs 

for which they are recruited for may eventually require lower qualifications and skills than 

they possess.   

The measure of overeducation derived, and used as the main dependent variable in the 

wage regressions of the paper, is based on a direct comparison of the highest qualification 

of individuals (translated to conventional ISCED levels) with the qualification level reported 

by themselves as necessary to actually do their current job.6 We feel that this variable 

represents a more reliable measure of mismatch between acquired schooling and job 

content, whereas the alternative measure based on education necessary to get the job is 

more reflective of credentialism and somewhat independent of actual job content.   

In 2014, about 33% of adult job holders in the EU believed that a tertiary education degree 

is required so that they can perform their job, the majority (40%) responded that their jobs 

could be performed with a medium-level qualification while 21% stated that a low level or 

no qualifications at all suffice for doing their jobs. Comparing the educational requirement 

with the own qualification of employees, the survey confirms that a substantial share of the 

European workforce is employed in jobs that need a different (higher or lower) level of 

qualifications than their own for performing them. In 2014, total qualification mismatch 

affected, on average, 29% of the European adult working population, comprising of 17% 

who were overqualified and 12% underqualified. About 1 in 4 (24%) tertiary educated 

workers (and 16% of medium-qualified employees) in Europe are found to be overeducated 

for their jobs.  

Figure 1 shows that, on average, overeducation in the EU is more prevalent among younger-

aged employees, females and individuals who were outside of the labour market 

(unemployed or inactive) prior to accepting their current employment. It is also higher 

among tertiary education graduates, particularly those from certain fields of study, such as 

humanities, languages and arts and other social sciences. Rates of overeducation are also 

significantly different depending on the characteristics of jobs. In particular, they are higher 

                                                           
6
 However, for the sake of robustness, the empirical analysis in section 5 has also taken into account the 

measure of qualification mismatch based on the level of education needed so that people can be hired in their 
current jobs. No significant changes to the main findings are observed, given the very high correlation (Pearson 
correlation coefficient = 0.8) of the two variables. 
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for individuals employed in smaller-sized firms and in less skill-intensive occupations (e.g. 

elementary jobs, service and market sales workers) and for those in non-standard contract 

jobs (part time, informal, temporary agency contracts).  

[INSERT FIGURE 1 ABOUT HERE] 

To breakdown the differences in earnings between overeducated and matched workers, a 

measure of hourly earnings of adult employees has been derived as follows. Individuals 

were initially asked to report how much is their gross monthly earnings from their job 

(before deductions or credits of tax and national insurance). While about 70% of the whole 

sample provided an earnings figure, the remaining 30% either refused (24.5%) to disclose 

their earnings or did not know (5.5%). For the latter two groups the survey included a 

follow-up question, which allowed respondents to identify in which of four national-specific 

income bands their own monthly earnings belong to.7 In case of a valid response, the mid-

point of the respective income band has been used as a proxy of a respondent’s monthly 

earnings. In this manner, the sample used for the analysis contains positive wage values for 

about 83% of the original sample of adult employees. Nevertheless, around 17% of the 

sample either refused to provide their earnings data in both income questions of the ESJ 

survey, or did not know or answer altogether. 

Following the aforementioned procedure, it was observed that the wage variable was 

distorted by the existence of a number of outliers in the sample (potentially because several 

respondents provided an estimate of their annual rather than monthly earnings). To correct 

for the observed skewness, the variable was therefore capped both at the bottom and at 

the top of the distribution. In particular, the bottom 1% and the top 5% of the distribution 

were dropped completely from the sample. Following the exclusion of outliers from the 

analysis, the distribution of the wage variable and its summary moments were observed to 

be compatible to those identified from other reliable European data sources containing 

information on salary income of EU employees (e.g. EU SILC). For instance, the mean 

monthly earnings of employees in the EU28 block are equal to approximately 2300 EUR, 

                                                           
7
 For each country four respective income bands were defined, namely {below lowest quartile, between lowest 

quartile and median, between median and highest quartile, above highest quartile}, based on reliable country-
specific data (e.g. latest waves of EU-SILC survey or national LFS datasets). More details are available at 
Cedefop (2015).  
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ranging from above 4000 EUR in Denmark or 3000 EUR in Luxembourg, Finland and Sweden 

to 430 euros in Bulgaria. As a final step the monthly earnings of adult workers were 

converted to hourly earnings by dividing by the average weekly hours worked (multiplied by 

4.33 since the variable on hours included paid and unpaid overtime hours). 

Table 1 displays differences in average hourly wages between overeducated and matched 

EU adult employees. The mean monthly earnings of the overeducated is equal to 2141 EUR 

whereas the respective figure for matched employees is 2360 EUR, a wage penalty of 219 

EUR per month for the former group. However, the latter are employed for an extra 1.5 

hours per week (38.2 as opposed to 36.8 hours), which explains why there is a smaller 

difference in mean hourly earnings between the two groups. There is greater skewness in 

the earnings distribution of matched employees, resulting in a 2 EUR per hour premium in 

median hourly wages. The table also indicates that the wage difference between the two 

groups is mostly driven by tertiary education and recent graduates, males, individuals 

returning back to the labour market after a period of inactivity, recipients of on-the-job 

training and those in jobs with non-indefinite contracts and low skill content. 

[INSERT TABLE 1 ABOUT HERE] 

4. Empirical methodology 

The associations shown in Figure 1 and Table 1 highlight the importance of taking into 

account a number of factors that are correlated with the incidence of overeducation, when 

estimating the ceteris paribus effect of the latter on individual earnings. A multivariate 

regression analysis has therefore been employed in the paper that controls for the effect of 

several key characteristics, consistent with theory, in the estimation of earnings functions 

that contain the overeducation dummy as the main explanatory variable of interest. 

In particular, the empirical analysis follows a standard decomposition framework as outlined 

by Oaxaca (1973) and Blinder (1973).8 The procedure requires first the estimation of 

separate earnings functions for individuals in paid employment who are either 

overeducated or have a qualification level matched to the requirement of their job. The 

                                                           
8
 The analysis was replicated using the amended methodologies proposed by Neumark (1988) and Oaxaca and 

Ransom (1994), showing very similar results to the ones discussed in the paper. 
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wage gap between the two groups is then deconstructed into a part that is attributable to 

differences in the mean productive characteristics (the explained part) and a part that is due 

to different returns to such characteristics (the unexplained part). In this manner it becomes 

possible to detect the extent to which several observable characteristics contribute to wage 

differences between the overeducated and matched and how much of the wedge can be 

attributed to discriminatory practices or other unobserved influences. 

Mincer-type earnings functions are first fitted for each group (overeducated and matched) 

as follows: 

iiiii εδCγZβHW ln  
(1) 

where lnWi are the log hourly earnings of individual i (i = 1,…, N), Hi is a vector of individual 

human capital attributes which affect earnings, Zi is a vector of characteristics describing the 

jobs of employees, C are country dummies and εi is a Gaussian random error term. The terms β, 

γ, δ are regression parameters that capture the marginal returns of the characteristics contained 

in the vectors H, Z, C and will be estimated on the basis of the ESJ sample. Robust standard 

errors of the regression coefficients clustered at the country level are calculated for statistical 

inference purposes. 

The total difference in the mean wages of the two groups can then be decomposed in the 

conventional Oaxaca manner as follows: 

mismismmismismmmismmmismmism XZZZHHWW )ˆˆ()ˆˆ(ˆ)(ˆ)(    (2) 

where the first part of equation (2) (i.e. the ‘explained’ or ‘endowment’ part) reflects the 

component of the average wage difference between the two groups attributed to differences in 

the means of the explanatory variables, which are in turn weighed by the estimated coefficients 

of the matched equation. It measures the relative importance of observable differences in 

human capital and job characteristics between the two sets of workers. The second term (i.e. 

the ‘unexplained’ part) refers to the part of the wage gap that arises because of the differential 

manner with which the labour market rewards the characteristics of overeducated and matched 

employees. In this respect, it provides an indication of the extent to which mismatched 
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employment imposes productivity related constraints on the return to observable 

characteristics.  

The models are estimated first for the whole sample and then separately for individuals with a 

different level of education (i.e. ISCED category), given that tertiary education graduates are 

more likely to be overeducated (24%) as opposed to those with a medium-level qualification 

(12%). Furthermore, a stepwise approach has been followed, which first allows for an empirical 

specification that only incorporates standard demographic and human capital characteristics 

(e.g. age, gender, education attainment level, previous labour market status, years of employer 

tenure, non-formal and informal training in job) and subsequently takes into account standard 

job characteristics (e.g. private sector, size of workplace, type of contract, tasks required in job, 

promotion prospects) and other important factors (e.g. job search  motives of workers, skill 

needs of job). In terms of the theoretical perspectives, the variables on education and training 

capture the impact of Human Capital theory, while the information on job characteristics and 

skill requirements relate closely to the predictions of both the Job Competition Model and 

Assignment Theory.   

The novel information provided in the survey with regards to the motives for job choice among 

individuals permits this study to put the different theories of overeducation under scrutinity. 

These questions were asked retrospectively and rank the importance of a series of factors for 

individuals choosing their current job. As these responses should, theoretically, pre-date the 

point before they commenced their current job, reverse causality becomes less of a concern. 

These retrospective variables enable us to assess the relative importance of compensating wage 

effects and, specifically, the extent to which individuals valued aspects of the job such as 

reputation, work-life balance and intrinsic benefits. The importance of Job Mobility Theory is 

captured by variables which measure the extent to which the job was chosen on the basis of its 

value for career progression or as a channel for gaining work experience. Finally, the relative 

importance of prior information and, therefore, the quality of the job signal, is captured by a 

range of prior response variables that reflect the level of information that the respondent had 

with respect to the jobs’ benefits and skill requirements.   

5. Empirical results 

5.1 Estimation of earnings regressions 
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Tables 2-4 display ordinary least squares coefficients following estimation of the main 

earnings function, shown in equation (1), based on a sample of adult employees from all 28 

EU member states. Table 2 displays the estimated coefficients for the whole sample, 

whereas Tables 3 and 4 show the effects broken down by level of education attainment, 

first for those with tertiary level qualifications and subsequently for individuals with an 

upper secondary/non-tertiary degree. The estimated coefficients describe the mean 

conditional (proportional) effect of the explanatory variables on individuals’ hourly earnings, 

ceteris paribus.  

[INSERT TABLES 2-4 ABOUT HERE] 

As shown in Table 2, overeducated workers suffer from a 22% wage penalty relative to 

matched employees, when controlling for age, gender, level of education and their labour 

market status prior to job entry. The figure falls to 19% when an augmented Mincer 

earnings function is estimated. In this case the estimation takes into account that the 

overeducated have lower average levels of job-specific skills relative to the matched, due to 

fewer years of seniority and less participation in non-formal and informal training. 

The size of the penalty is robust to the inclusion of variables that act as proxies for the 

match between employees’ skills and the skill needs of their job, namely whether their skills 

exceed current job requirements (overskilled) or are deficient relative to the optimal 

productivity threshold (skill gap).9 This implies that the lower wages of overeducated 

workers are independent of the fact that some of them may have inferior or superior skills 

than needed by their jobs. It is thus important to consider explanations other than those 

that focus on skills matching for understanding the source of the overeducation wage gap.   

Job characteristics, such as whether an employee’s workplace is in the private sector or of 

larger size, or the nature of complexity and autonomy of the job tasks, are important 

predictors of adult workers’ wages. However, the overeducation wage penalty, at 18%, is 

quite robust to the inclusion of such variables.  

                                                           
9
 The equation and decomposition analysis has included as explanatory variables both the quality of the skill 

match at the time of entry into an individual’s job and at the time of the survey. Either of the variables acting 
as proxies of skills matching is statistically insignificant in earnings equations, once other characteristics of 
individuals and jobs are taken into account. 
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Another part of the lower earnings of overqualified workers can be attributed to their 

placement in jobs with lower skill content, namely jobs that place a low degree of 

importance on cognitive, digital and soft skills. Accounting for different levels of skill needs 

by jobs leads to a marked reduction in the size of the regression coefficient on the 

overeducation dummy. Even among individuals with the same human capital features, 

employed in jobs of similar characteristics and skill intensity, it is observed that the 

overeducated still earn 13.8% lower wages than those with matched qualifications.  

The full specification of the estimated equations reveals that part of the significant wage 

penalty of overqualified workers also reflects the quality and relevance of the information 

available to them (e.g. via career guidance and counselling or other forms of labour market 

intelligence) as part of the job search process. It is evident that overeducated individuals 

who do not select their jobs on the basis of their suitability with their own skills and 

qualifications, or because of imperfect knowledge of their pay and benefits, are more likely 

to have lower mean wages. By contrast, placing a higher premium on job security, an 

employer’s reputation or because of a job’s proximity to the household exerts a negative 

pull on wages.  

When examining determinants of earnings for adult workers with different levels of 

education attainment, as shown in Tables 3 and 4, it is found that the overeducation wage 

penalty is somewhat higher (ranging between 15-24%, depending on the specification) for 

highly educated graduates and lower (between 8-18%) for medium-qualified graduates. The 

overeducation wage penalty is robust to differences between higher education graduates in 

their subject of study, given that specific fields such as economics, engineering and medicine 

are associated with higher average earnings. Tertiary graduates employed in jobs where 

their skills are not fully utilised (overskilled) suffer from a 2% wage deficit relative to those 

with matched skills; however, the regression coefficient of the overeducation variable is not 

affected, which confirms that it is independent of the variation in the match of worker’s 

skills with the skill needs of their jobs. By contrast, it is clear that part of the wage difference 

between overeducated and matched workers is driven by the skill needs of their jobs and 

individual job search motives.   
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Interestingly, the factors that weigh more heavily in explaining the lower wages of 

overeducated graduates with medium-level qualifications are their lower stock of job-

specific human capital (measured in both years of employer tenure and participation in non-

formal and informal training) and the fact that they are employed in jobs with a lower skill 

content. Nevertheless, the OLS estimates show the combined impact of both endowment 

and coefficient effects related to specific groups of variables on the overeducation pay 

premium. In order to separate out the relative importance of variations in the amount of 

each attribute held by overeducated and matched workers, we must adopt a decomposition 

approach as discussed in the next section. 

5.2 Decomposition analysis 

5.2.1 Endowments differences between matched-overeducated workers 

In terms of the decomposition analysis, the base case is individuals who are matched, so the 

decomposition algorithm explains the pay premium to being matched relative to the 

overeducated group. The full specification, as shown in the final columns of Tables 2-4, is 

used when estimating the respective wage equations for the subsamples of matched and 

mismatch employees, namely one that takes into account human capital and job 

characteristics, as well as the skill content of jobs and individuals’ job search motives. 

As is evident in Table 5, differences in endowments can explain about 28% of the raw 

overeducation gap in a sample of employees who hold at least an upper secondary 

qualification10. In a similar spirit, the difference in observable characteristics is found to 

account for about 31% of the raw wage premium in the medium-educated model, whereas 

they account for 43% in the model focused on tertiary education graduates. 

[INSERT TABLE 5 ABOUT HERE] 

Dealing firstly with the results of the total sample, Table 6 shows that differences in job 

characteristics and job skill requirements are the most important factors in explaining the 

wage advantage of matched workers, however, motivation variables and country level fixed 

                                                           
10

 When undertaking the Oaxaca decomposition analysis we have excluded individuals with a low level 
education from the sample due to the fact that, by definition, they cannot be classified as overeducated 
workers. If they are not excluded, the wage regression restricted only to overeducated workers is run on a 
sample of medium- and high educated individuals, whereas the respective regression on the matched sample 
also includes those with low education. 
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effects also play a marked role. Turning specifically to the human capital results, the data 

shows that individuals with matched qualifications (the reference group) are found to have 

higher mean wages mainly because of their higher average age and seniority. Exactly why 

age is important, in addition to job tenure, is unclear, but the result suggests that part of the 

pay gap may relate to cohort effects whereby the relative availability of quality positions 

within firms has fallen as educational attainment has risen. Furthermore, the observed raw 

pay premium is reduced by the higher tertiary education attainment of the overeducated, 

but widens due to their lower on-the-job training and their greater incidence of past 

unemployment episodes. With respect to job requirements, the lower wages of the 

overeducated can be attributed to the fact that they are more frequently employed under a 

temporary contract and in very small-sized workplaces than the matched. Furthermore they 

are also less likely to have been promoted in their jobs. Finally, the overeducated are, on 

average, employed in less skill intensive jobs, in particular jobs that do not require an 

advanced literacy or ICT skill level to be performed, which depresses their wages by acting 

as a productivity threshold. The absence of high literacy requirements within the job has the 

most substantial impact on the overeducation pay penalty.    

The empirical wage decompositions further highlight the critical role of information and, to 

a lesser extent, of career concerns, in sorting individuals into well-matched jobs or not. In 

particular, overeducated adult employees are less likely to have selected their jobs because 

they are a suitable match for their qualifications and skills, or because of knowledge of their 

pay and benefits, and this negatively impacts the wedge between their wages and those of 

matched workers. The latter were instead more inclined to select their job because of their 

career development opportunities, or for the promise of gaining some work experience. 

Some, though limited, evidence is found to suggest that individuals may be willing to accept 

jobs below their qualification level as a trade-off for them being closer to their home. 

Overall, in the model containing the whole sample of individuals holding at least upper 

secondary qualifications, human capital differences account for around 5% of the observed 

pay gap and standard job characteristics explain 9% of the gap. Two blocks of explanatory 

variables, previously unaccounted for in most empirical analyses, account for the largest 

share of the overeducation wage penalty. In particular, the skill intensity of jobs explain 18% 

of the observed wage gap, while individuals’ job search motives account for a further 11%.  
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In terms of the high educated sample, overall, it is observed that human capital 

endowments weigh more heavily relative to the whole sample, explaining 16% of the raw 

wage differential. Job motives follow in significance, accounting for 9% of the overeducation 

pay gap, although the combination of job characteristics and of the importance of skills in 

jobs explains 14% of the total raw wage difference. This highlights the critical role of landing 

a skill-intensive job as a safeguard for graduates’ earnings, especially if they enter into jobs 

demanding lower qualifications than their own.  

In terms of the specific human capital effects, the impact of age and employer tenure still 

represents the largest single impacts, however, they are less pronounced for tertiary 

education graduates relative to the average, as is the impact of a previous unemployment 

spell. Importantly, overeducated employees with a tertiary level qualification are found to 

be more likely to have graduated from an Economics degree as part of their studies, which 

tends to lower the pay gap. However, they also have a greater tendency to be graduates 

from Humanities subjects and are less prone to Engineering and Education science courses, 

which contribute to their lower wages relative to those of matched employees.   

Turning to job characteristics, as in the total sample, overeducated tertiary graduates are 

recipients of lower mean hourly wages due to the fact that they are more frequently 

employed in smaller-sized workplaces and in less skill-intensive jobs, associated with fewer 

opportunities for promotion. They are also found to be less likely to select jobs on the basis 

that they are a suitable match for their skills and qualifications. Moreover, overeducated 

tertiary workers tend to put greater emphasis on the proximity of their job to their home, 

which impacts negatively on hourly wages.  

Finally, we decompose the earnings of medium skilled workers. A crucial difference between 

the high- and medium-educated models is the large role played by country level fixed 

effects in the latter decomposition. The results indicate that the pay premium enjoyed by 

matched medium skill workers is substantially reduced as a consequence of their higher 

relative concentration in lower wage economies. Such a large negative fixed effect makes 

the interpretation of the results in the medium skill decomposition more complicated. 

Nevertheless, they suggest that job characteristics and skill requirements generally 

outweigh differences in human capital endowments or other important factors, in terms of 
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explaining wage differences between the overeducated and those with matched 

qualifications.  

Ignoring the size of the endowment effects and concentrating on their relative impact, it is 

clear from the decomposition results that overeducated medium-qualified workers tend to 

be in jobs that do not require high levels of literacy or ICT skills and this can account for a 

substantial amount of their raw pay gap. They are also more likely to have temporary 

contracts and to be in jobs in which they fail to get a promotion. Among human capital 

endowments it is evident that seniority plays a dominant role, given that the higher earnings 

of matched workers is attributed to their additional years of employer tenure and to the 

lower incidence of past unemployment spells. The matched are also found to have higher 

wages because of greater participation in training courses during their work hours. Those 

among them that selected their jobs on the basis of the pay and benefits offered, or 

because of their favourable career prospects, also benefit from higher hourly wages relative 

to their overeducated counterparts.   

[INSERT TABLE 6 ABOUT HERE] 

5.2.2 Unexplained wage differences between matched and overeducated workers 

Table 7 focuses on the part of the difference in wages between matched and overeducated 

workers that is unexplained, attributed either to a discrepancy in the shift coefficients or to 

differential market valuations of the average characteristics of the two groups of 

employees. In particular, the table shows differences in the estimated regression 

coefficients of the matched and overeducated groups, weighted by the average 

characteristics of the overeducated workers, a component that could reflect labour market 

discrimination against those who enter into jobs requiring lower qualifications than their 

own.     

Overall, around 70% of the raw wage difference in the total sample and in the sample of 

medium-qualified employees remains unexplained, while a smaller share (57%) is 

unaccounted for in the high-educated model. On the whole overeducated workers are 

found to benefit from higher wage returns to their productive characteristics, although this 

is not true for overeducated tertiary education graduates and is driven by the significant 
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wage returns enjoyed by those with medium-level education. Matched workers are also 

found to have higher absolute mean wages than the overeducated across all education 

levels, as indicated by the positive intercept terms. 

Having a higher level of education is valued more for individuals that enter into jobs that are 

a good match for their qualifications. The higher mean wages of matched tertiary educated 

workers relative to the overeducated are amplified due to the higher returns to age and 

training participation of the former. Being in a multi-site workplace environment, or 

selecting the job because it suits one’s credentials or yields higher pay and benefits, 

disproportionately benefits those in jobs with matched qualifications. By contrast, 

overeducated tertiary graduates who were driven, when selecting their job, by career 

progression possibilities, enjoy a higher wage increment in comparison to the matched.    

Furthermore, individuals in overeducated posts receive higher financial returns for each 

extra year of employer seniority, regardless of level of education. Each additional year of 

age is also rewarded more highly for medium-qualified overeducated employees. The male-

female wage gap for those with a medium-level education is also smaller among individuals 

with matched qualifications relative to the overeducated.    

[INSERT TABLE 7 ABOUT HERE] 

6. Conclusions 

Following a conventional Oaxaca decomposition analysis, the empirical findings in this paper 

reveals that about one third of the observed wage premium to being matched relative to 

being overeducated can be explained by differences in the endowments of the two groups. 

Among graduates, a larger part (43%) of the pay gap is explained, with human capital 

differences as well as informational constraints affecting workers at the time of job search 

accounting for the largest part of the explained gap. These results confirm that while 

individual and job characteristics are important in explaining the overeducation pay penalty 

among graduates, the job selection process and, in particular, taking time to ensure that the 

job matches your skill set has a big pay-off. The reduction of information asymmetries 

among graduates with regards to available job opportunities therefore appears to be a key 

policy response to overcoming the problem of overeducation among graduates (McGuiness, 

2015). From a theoretical perspective, graduate overeducation appears consistent with 
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aspects of human capital theory, assignment theory and the signalling model, so important 

lessons can be learnt from each perspective in terms of reducing the incidence of 

overeducation. The finding that overeducation is consistent with a signalling problem is 

more novel. From a policy perspective the signalling result highlights the importance of 

effective guidance and counselling, provision of incentives for job mobility and perhaps of 

prolonged job search to facilitate the better matching of the skills of tertiary graduates with 

their jobs.   

Among medium-educated workers, the largest explained effects relate to job 

characteristics, such as the fact that the overeducated are more likely to be in temporary 

contracts and are located in smaller firms and in jobs without promotion prospects. 

Differences in job skill requirements are also an important factor, with overeducated 

workers being paid less as they tend to be in jobs that only require a basic level of skills. 

Raising job quality would therefore appear to constitute a more effective policy response for 

mitigating overeducation experienced by individuals with a medium-level education. As 

overeducation among the medium educated appears to be related to job specific 

productivity ceilings which limit wage growth, the observed outcomes appear more 

consistent with both the job competition and assignment interpretations of the labour 

market.  

Finally, it is important to note that despite the use of a highly detailed data set, the majority 

of the overeducation pay penalty could not be explained in terms of endowment effects.  

While a certain proportion of the overeducation pay premium may relate to a better pay off 

to given characteristics having gained a better quality job, it is not likely that this would 

account for up to two-thirds of the wage advantage. More research is certainly required if 

we are to fully understand both the determinants and consequences of overeducation in 

the labour market. 
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Figure 1 Overeducation by population groups, % of adult employees, 2014, EU28 

 

Source: Cedefop European Skills and Jobs (ESJ) survey 
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Table 1 Mean (s.d) hourly earnings (EUR) by overeducation status, 2014, EU28 

 
Overeducated Matched 

Distribution of earnings   

Mean 15.61 (49.87) 15.92 (23.28) 

Median 10.39 12.31 

1
st
 quartile 6.06 7.31 

3
rd

 quartile 15.19 18.07 

By level of education attainment 

  High (ISCED 5-6) 16.62 (64.20) 18.35 (23.26) 

Medium (ISCED 3-4) 14.51 (26.54) 14.62 (22.88) 

By gender 

  Female 16.47 (66.62) 15.61 (24.95) 

Male 14.72 (21.46) 16.20 (21.62) 

By age groups 

  24-39 14.95 (66.89) 15.03 (24.26) 

40-54 16.33 (25.65) 16.18 (22.90) 

55-65 15.72 (31.62) 17.39 (21.68) 

By previous labour market status 

  Employed 16.01 (61.20) 15.84 (19.98) 

Self-employed 15.44 (26.35) 14.85 (21.02) 

Education and training 15.97 (29.26) 16.85 (25.61) 

Unemployed 14.04 (23.61) 14.34 (23.42) 

Inactive 15.57 (23.51) 18.45 (47.43) 

By training incidence 
  Training mostly or only during work hours: Yes 16.11 (26.22) 16.69 (22.12) 

Training mostly or only during work hours: No 15.27 (60.84) 15.29 (24.15) 

By type of contract 

  Indefinite  16.25 (53.73) 16.11 (22.78) 

Fixed term 11.00 (18.67) 13.73 (19.24) 

Temporary agency  12.79 (18.95) 23.08 (64.63) 

No formal contract 17.77 (41.20) 14.14 (20.05) 

Other 16.07 (36.28) 18.82 (36.71) 

By skill content of job 

  Advanced literacy skills needed in job 16.68 (23.95) 17.44 (24.06) 

Advanced ICT skills needed in job 17.55 (27.03) 18.33 (23.66) 

Advanced soft skills (e.g. problem solving, 

communication skills) needed in job 15.32 (23.03) 16.28 (23.17) 

Source: Cedefop European skills and jobs (ESJ) survey 
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Table 2: Wage Equation for All Adult Workers, 2014, EU28 

 (1) (2) (3) (4) (5) (6) 

VARIABLES Basic HC Augmented 

HC 

Skill 

mismatch 

Job Skill needs Preferences 

overeducated -0.22*** -0.19*** -0.19*** -0.18*** -0.14*** -0.12*** 

 (0.012) (0.010) (0.010) (0.010) (0.011) (0.011) 

age 0.03*** 0.02*** 0.02*** 0.02*** 0.02*** 0.02*** 

 (0.006) (0.005) (0.005) (0.005) (0.005) (0.005) 

agesq -0.00*** -0.00*** -0.00*** -0.00*** -0.00*** -0.00*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

male 0.12*** 0.12*** 0.12*** 0.10*** 0.10*** 0.09*** 

 (0.014) (0.015) (0.015) (0.014) (0.014) (0.014) 

medisced 0.21*** 0.20*** 0.20*** 0.19*** 0.14*** 0.15*** 

 (0.032) (0.029) (0.029) (0.028) (0.026) (0.027) 

highisced 0.47*** 0.45*** 0.45*** 0.42*** 0.34*** 0.34*** 

 (0.042) (0.038) (0.038) (0.036) (0.034) (0.035) 

preveduc 0.03** -0.03*** -0.03*** -0.03*** -0.03*** -0.02** 

 (0.014) (0.010) (0.010) (0.010) (0.010) (0.011) 

prevunemp -0.14*** -0.12*** -0.12*** -0.11*** -0.10*** -0.09*** 

 (0.018) (0.015) (0.015) (0.015) (0.015) (0.014) 

prevoth -0.07*** -0.08*** -0.08*** -0.07*** -0.06*** -0.06*** 

 (0.015) (0.015) (0.015) (0.015) (0.014) (0.017) 

emptenure  0.01*** 0.01*** 0.01*** 0.01*** 0.01*** 

  (0.002) (0.002) (0.002) (0.002) (0.002) 

emptenuresq  -0.00*** -0.00*** -0.00* -0.00* -0.00* 

  (0.000) (0.000) (0.000) (0.000) (0.000) 

train_courses_in  0.07*** 0.07*** 0.05*** 0.04*** 0.03*** 

  (0.009) (0.009) (0.008) (0.008) (0.007) 

train_courses_out  0.04*** 0.04*** 0.04*** 0.03*** 0.03*** 

  (0.011) (0.011) (0.010) (0.010) (0.010) 

train_ojt  0.02** 0.02** 0.01 0.00 0.01 

  (0.008) (0.009) (0.008) (0.008) (0.007) 

overskilled   -0.00 -0.01 -0.01 -0.00 

   (0.006) (0.006) (0.005) (0.005) 

skilldef   -0.00 -0.00 -0.00 0.00 

   (0.000) (0.000) (0.000) (0.000) 

temporary    -0.05*** -0.05*** -0.06*** 

    (0.013) (0.012) (0.012) 

informal    -0.03 -0.02 -0.01 

    (0.023) (0.024) (0.027) 

multisite    0.02*** 0.02*** 0.02** 

    (0.007) (0.007) (0.007) 

private    0.03** 0.02* 0.02* 

    (0.011) (0.011) (0.010) 

size10to49    0.06*** 0.06*** 0.05*** 

    (0.011) (0.011) (0.012) 

size50to99    0.07*** 0.07*** 0.06*** 

    (0.013) (0.013) (0.011) 

size100to249    0.12*** 0.11*** 0.10*** 

    (0.013) (0.012) (0.013) 
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size250to499    0.14*** 0.14*** 0.13*** 

    (0.015) (0.016) (0.017) 

size500    0.16*** 0.16*** 0.15*** 

    (0.018) (0.017) (0.017) 

jobnrout    -0.00 -0.01 -0.00 

    (0.010) (0.010) (0.009) 

joblearn    -0.01* -0.03*** -0.03*** 

    (0.008) (0.008) (0.010) 

jobaut    0.03*** 0.03*** 0.02** 

    (0.008) (0.008) (0.007) 

jobteam    -0.02*** -0.02** -0.02** 

    (0.008) (0.008) (0.008) 

role_promoted    0.09*** 0.07*** 0.07*** 

    (0.014) (0.014) (0.014) 

advlit     0.06*** 0.06*** 

     (0.008) (0.008) 

advnum     0.02** 0.01* 

     (0.008) (0.008) 

modict     0.08*** 0.07*** 

     (0.009) (0.008) 

advict     0.10*** 0.10*** 

     (0.017) (0.018) 

highiskill     0.03*** 0.02** 

     (0.007) (0.007) 

factor_suitskills      0.01*** 

      (0.001) 

factor_experience      -0.01*** 

      (0.001) 

factor_security      -0.01*** 

      (0.002) 

factor_career      0.01*** 

      (0.002) 

factor_reputation      -0.00*** 

      (0.001) 

factor_benefits      0.02*** 

      (0.002) 

factor_closehome      -0.01*** 

      (0.001) 

factor_intrinsic      0.00 

      (0.002) 

factor_worklife      0.01*** 

      (0.002) 

Country dummies YES YES YES YES YES YES 

Constant 1.62*** 1.80*** 1.80*** 1.73*** 1.69*** 1.66*** 

 (0.133) (0.118) (0.122) (0.110) (0.106) (0.114) 

Observations 35,522 35,423 35,315 35,315 35,315 31,277 

R-squared 0.59 0.59 0.59 0.60 0.60 0.61 
NB: Robust standard errors in parentheses, clustered for country; *** p<0.01, ** p<0.05, * p<0.1 

Source: Cedefop European skills and job (ESJ) survey 
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Table 3: Wage Equation for Highly Educated Adult Workers, 2014, EU28 

 (1) (2) (3) (4) (5) (6) 

VARIABLES Basic HC Augmented 

HC 

Skill 

mismatch 

Job Skill needs Preferences 

overeducated -0.24*** -0.22*** -0.22*** -0.21*** -0.17*** -0.15*** 

 (0.014) (0.012) (0.012) (0.013) (0.014) (0.015) 

age 0.04*** 0.03*** 0.03*** 0.03*** 0.03*** 0.03*** 

 (0.007) (0.006) (0.006) (0.006) (0.006) (0.006) 

agesq -0.00*** -0.00*** -0.00*** -0.00*** -0.00*** -0.00*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

male 0.10*** 0.10*** 0.10*** 0.08*** 0.08*** 0.07*** 

 (0.013) (0.013) (0.014) (0.013) (0.013) (0.013) 

preveduc 0.03* -0.02 -0.02 -0.01 -0.01 -0.00 

 (0.013) (0.010) (0.010) (0.011) (0.011) (0.013) 

prevunemp -0.14*** -0.13*** -0.13*** -0.11*** -0.11*** -0.08*** 

 (0.025) (0.022) (0.022) (0.020) (0.020) (0.020) 

prevoth -0.05* -0.06** -0.06** -0.04 -0.04 -0.03 

 (0.025) (0.025) (0.025) (0.026) (0.025) (0.027) 

teacher 0.02 0.01 0.01 0.04 0.04 0.04* 

 (0.029) (0.029) (0.029) (0.027) (0.027) (0.023) 

humanities -0.02 -0.01 -0.01 -0.02 -0.02* -0.03** 

 (0.013) (0.013) (0.014) (0.012) (0.013) (0.013) 

econ 0.07*** 0.07*** 0.07*** 0.06*** 0.05*** 0.05*** 

 (0.014) (0.014) (0.014) (0.012) (0.011) (0.014) 

othersocial -0.02 -0.02 -0.02 -0.02* -0.03** -0.02** 

 (0.012) (0.013) (0.013) (0.012) (0.012) (0.011) 

natural 0.01 0.01 0.01 0.00 -0.00 -0.02 

 (0.016) (0.017) (0.017) (0.016) (0.016) (0.016) 

maths 0.04 0.04 0.04 0.03 0.03 0.03 

 (0.027) (0.026) (0.026) (0.024) (0.024) (0.019) 

ictf 0.07*** 0.07*** 0.07*** 0.05*** 0.04** 0.04** 

 (0.017) (0.017) (0.018) (0.016) (0.016) (0.014) 

engineering 0.07*** 0.08*** 0.08*** 0.06*** 0.05** 0.04** 

 (0.017) (0.018) (0.018) (0.017) (0.017) (0.016) 

agri -0.05 -0.05 -0.05 -0.05 -0.05 -0.06* 

 (0.037) (0.038) (0.038) (0.040) (0.038) (0.034) 

medicine 0.02 0.01 0.01 0.01 0.02 0.03 

 (0.018) (0.020) (0.020) (0.018) (0.018) (0.019) 

service -0.05*** -0.06*** -0.07*** -0.07*** -0.06*** -0.07*** 

 (0.015) (0.016) (0.016) (0.015) (0.015) (0.017) 

emptenure  0.01*** 0.01*** 0.01** 0.01** 0.01** 

  (0.003) (0.003) (0.003) (0.003) (0.003) 

emptenuresq  -0.00** -0.00** -0.00 -0.00 -0.00 

  (0.000) (0.000) (0.000) (0.000) (0.000) 

train_courses_in  0.05*** 0.04*** 0.03** 0.02* 0.02 

  (0.012) (0.012) (0.012) (0.012) (0.013) 

train_courses_out  0.02* 0.02* 0.02* 0.02 0.01 

  (0.013) (0.013) (0.012) (0.012) (0.012) 

train_ojt  0.00 0.00 -0.00 -0.01 -0.00 

  (0.010) (0.010) (0.009) (0.008) (0.009) 
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overskilled   -0.02* -0.02** -0.02* -0.00 

   (0.009) (0.009) (0.008) (0.007) 

skilldef   -0.00 -0.00 -0.00 -0.00 

   (0.001) (0.001) (0.001) (0.001) 

temporary    -0.04*** -0.04*** -0.04** 

    (0.016) (0.016) (0.018) 

informal    -0.05** -0.05** -0.05* 

    (0.021) (0.022) (0.026) 

multisite    0.03*** 0.03*** 0.03*** 

    (0.008) (0.008) (0.007) 

private    0.02 0.02 0.02 

    (0.015) (0.015) (0.013) 

size10to49    0.07*** 0.07*** 0.07*** 

    (0.017) (0.017) (0.017) 

size50to99    0.08*** 0.08*** 0.07*** 

    (0.019) (0.019) (0.018) 

size100to249    0.15*** 0.14*** 0.13*** 

    (0.019) (0.019) (0.020) 

size250to499    0.16*** 0.15*** 0.15*** 

    (0.015) (0.015) (0.017) 

size500    0.18*** 0.18*** 0.16*** 

    (0.022) (0.022) (0.022) 

jobnrout    -0.01 -0.01 -0.01 

    (0.016) (0.015) (0.014) 

joblearn    -0.03** -0.03*** -0.04*** 

    (0.010) (0.010) (0.012) 

jobaut    0.04*** 0.04*** 0.02** 

    (0.008) (0.008) (0.009) 

jobteam    -0.03*** -0.03*** -0.03*** 

    (0.007) (0.007) (0.007) 

role_promoted    0.07*** 0.07*** 0.07*** 

    (0.014) (0.014) (0.014) 

advlit     0.07*** 0.07*** 

     (0.012) (0.010) 

advnum     0.02 0.01 

     (0.010) (0.011) 

modict     0.04** 0.03 

     (0.015) (0.016) 

advict     0.05** 0.03 

     (0.019) (0.021) 

highiskill     0.03*** 0.02* 

     (0.008) (0.008) 

factor_suitskills      0.01*** 

      (0.003) 

factor_experience      -0.01*** 

      (0.003) 

factor_security      -0.01*** 

      (0.003) 

factor_career      0.01 

      (0.003) 



30 
 

factor_reputation      -0.01** 

      (0.002) 

factor_benefits      0.02*** 

      (0.002) 

factor_closehome      -0.01*** 

      (0.002) 

factor_intrinsic      0.01* 

      (0.003) 

factor_worklife      0.01*** 

      (0.002) 

Country dummies YES YES YES YES YES YES 

Constant 1.75*** 1.92*** 1.94*** 1.86*** 1.79*** 1.74*** 

 (0.158) (0.139) (0.147) (0.138) (0.138) (0.145) 

       

Observations 16,880 16,845 16,811 16,811 16,811 14,868 

R-squared 0.58 0.59 0.58 0.59 0.60 0.61 

NB: Robust standard errors in parentheses, clustered for country; *** p<0.01, ** p<0.05, * p<0.1 

Source: Cedefop European skills and job (ESJ) survey 
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Table 4: Wage Equation for Medium Educated Adult Workers, 2014, EU28 

 (1) (2) (3) (4) (5) (6) 

VARIABLES Basic HC Augmented 

HC 

Skill 

mismatch 

Job Skill needs Preferences 

overeducated -0.18*** -0.15*** -0.15*** -0.14*** -0.09*** -0.08*** 

 (0.022) (0.020) (0.020) (0.020) (0.020) (0.018) 

age 0.02*** 0.01 0.01 0.01 0.01 0.01** 

 (0.007) (0.007) (0.007) (0.007) (0.007) (0.006) 

agesq -0.00* -0.00 -0.00 -0.00 -0.00 -0.00* 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

male 0.13*** 0.12*** 0.13*** 0.11*** 0.11*** 0.10*** 

 (0.018) (0.018) (0.019) (0.018) (0.018) (0.018) 

preveduc 0.05** -0.04** -0.04** -0.03** -0.03** -0.03** 

 (0.020) (0.016) (0.016) (0.016) (0.016) (0.017) 

prevunemp -0.14*** -0.12*** -0.12*** -0.11*** -0.11*** -0.11*** 

 (0.027) (0.023) (0.023) (0.022) (0.023) (0.024) 

prevoth -0.06** -0.07** -0.07** -0.06** -0.05* -0.06* 

 (0.027) (0.028) (0.028) (0.028) (0.029) (0.033) 

emptenure  0.01*** 0.01*** 0.01*** 0.01*** 0.01*** 

  (0.002) (0.002) (0.002) (0.002) (0.002) 

emptenuresq  -0.00*** -0.00*** -0.00** -0.00** -0.00* 

  (0.000) (0.000) (0.000) (0.000) (0.000) 

train_courses_in  0.08*** 0.08*** 0.06*** 0.05*** 0.04*** 

  (0.012) (0.012) (0.012) (0.012) (0.011) 

train_courses_out  0.03** 0.03** 0.03** 0.02 0.02 

  (0.014) (0.014) (0.014) (0.015) (0.015) 

train_ojt  0.04*** 0.04*** 0.03** 0.02** 0.03** 

  (0.010) (0.010) (0.010) (0.010) (0.010) 

overskilled   -0.01 -0.02 -0.01 -0.01 

   (0.010) (0.009) (0.009) (0.010) 

skilldef   -0.00 0.00 0.00 0.00 

   (0.000) (0.000) (0.000) (0.000) 

temporary    -0.08*** -0.07*** -0.08*** 

    (0.019) (0.018) (0.021) 

informal    -0.02 -0.01 0.03 

    (0.049) (0.049) (0.055) 

multisite    0.02 0.01 0.01 

    (0.011) (0.011) (0.012) 

private    0.03* 0.03* 0.02 

    (0.015) (0.015) (0.017) 

size10to49    0.04** 0.04** 0.03* 

    (0.016) (0.016) (0.017) 

size50to99    0.04** 0.04** 0.03** 

    (0.018) (0.017) (0.016) 

size100to249    0.08*** 0.07*** 0.07*** 

    (0.023) (0.023) (0.023) 

size250to499    0.12*** 0.12*** 0.11*** 

    (0.025) (0.025) (0.025) 

size500    0.15*** 0.14*** 0.13*** 

    (0.020) (0.019) (0.016) 
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jobnrout    -0.00 -0.01 -0.01 

    (0.014) (0.014) (0.015) 

joblearn    -0.00 -0.01 -0.01 

    (0.013) (0.013) (0.015) 

jobaut    0.03** 0.02* 0.01 

    (0.011) (0.012) (0.012) 

jobteam    0.00 0.01 0.00 

    (0.015) (0.016) (0.016) 

role_promoted    0.09*** 0.07*** 0.07*** 

    (0.022) (0.022) (0.022) 

advlit     0.05*** 0.06*** 

     (0.012) (0.013) 

advnum     0.00 -0.00 

     (0.012) (0.012) 

modict     0.09*** 0.08*** 

     (0.011) (0.010) 

advict     0.12*** 0.11*** 

     (0.023) (0.025) 

highiskill     0.01 0.01 

     (0.012) (0.012) 

factor_suitskills      0.00 

      (0.002) 

factor_experience      -0.01*** 

      (0.002) 

factor_security      -0.01* 

      (0.003) 

factor_career      0.01** 

      (0.003) 

factor_reputation      -0.00 

      (0.002) 

factor_benefits      0.02*** 

      (0.003) 

factor_closehome      -0.01*** 

      (0.001) 

factor_intrinsic      0.00 

      (0.002) 

factor_worklife      0.01*** 

      (0.003) 

Country dummies YES YES YES YES YES YES 

Constant 2.06*** 2.20*** 2.20*** 2.11*** 2.00*** 1.98*** 

 (0.137) (0.139) (0.138) (0.140) (0.139) (0.133) 

       

Observations 14,500 14,451 14,403 14,403 14,403 12,802 

R-squared 0.59 0.60 0.60 0.60 0.61 0.61 

NB: Robust standard errors in parentheses, clustered for country; *** p<0.01, ** p<0.05, * p<0.1 

Source: Cedefop European skills and job (ESJ) survey 
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Table 5: Decomposition analysis of wage differences between matched and 

overeducated employees, adult workers, 2014, EU28 

 

All sample 

excl. Low-

educated 

Medium-

educated 

High-

educated 

Amount attributable: 0.8 -21.1 15.2 

- due to endowments (E): 4.9 3.6 12.0 

- due to coefficients (C): -4.1 -24.7 3.1 

Shift coefficient (U): 16.7 32.7 12.5 

Raw differential (R) {E+C+U}: 17.4 11.5 27.7 

Adjusted differential (D) {C+U}: 12.5 7.9 15.7 

 

   

Endowments as % total (E/R): 28.1 31.1 43.4 

Discrimination as % total (D/R): 71.9 68.9 56.6 

Source: Cedefop European Skills and Jobs (ESJ) survey 

 

 

Table 6: Contribution of endowments in wage differences between matched and 

overeducated employees, adult workers, 2014, EU28 

 

All High Medium 

% of total raw difference 

   HC 5% 16% 27% 

Job 9% 7% 15% 

Skill needs 18% 7% 36% 

Motives 11% 9% 15% 

Country FE -15% 4% -60% 

Total endowment 28% 43% 31% 

% total endowment 

   HC 

   - Quadratic age 20% 13% 8% 

- Quadratic employer tenure 29% 4% 47% 

- High education -55% . . 

- Past unemployment 10% 4% 14% 

- Training in work 4% 2% 8% 

- Field of study: Education  . 3% . 

- Field of study: Humanities . 2% . 

- Field of study: Economics . -2% . 

- Field of study: Engineering . 2% . 

- Overskilled 4% 3% 6% 

Job 

   - Temporary contract 4% 1% 11% 

- Size of workplace: 1-9 10% 8% 8% 

- Promoted 16% 7% 25% 

- Private -4% -2% -3% 

- Learning in job -4% -3% 0% 

Skill needs 

   - Advanced literacy 27% 14% 33% 

- Advanced numeracy 8% 3% 0% 

- Moderate ICT 8% -1% 44% 

- Advanced ICT 14% -3% 31% 
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- High level of soft skills 6% 3% 6% 

Motives 

   Information 

   - Suits qualifications&skills 24% 18% 14% 

- Pay & benefits 22% 8% 33% 

Career concerns 

   - Gain work experience -14% -5% -22% 

- Career prospects 12% 2% 28% 

Job attributes 

   - Employer reputation -4% -3% -3% 

- Close to home 2% 2% 0% 

- Intrinsic satisfaction 

 

1% -8% 

- Work-life balance 

 

1% 14% 

- Job security 

 

-3% -8% 

Source: Cedefop European Skills and Jobs (ESJ) survey 

 

 

Table 7: Unexplained raw wage differences between matched and overeducated 

employees, adult workers, 2014, EU28 

 
All High Medium 

% total raw difference 

   HC 71% 96% -163% 

Job 9% 12% -7% 

Skill needs -22% -32% -10% 

Motives -47% -51% 10% 

Country FE -33% -12% -46% 

HC 

   - Age 82% 194% -325% 

- Age square -10% -63% 200% 

- Male -5% 0% -24% 

- High education 39% . . 

- Previously in education & 

training 1% 3% -7% 

- Previously in unemployment -1% -1% 4% 

- Overskilled -6% -10% 19% 

- Skill deficit 5% -1% 20% 

- Employer tenure -43% -44% -30% 

- Employer tenure square 14% 12% 15% 

- Training courses during work  2% 5% -17% 

- Training courses out of work  -1% 1% -8% 

- Training as part of work -4% -1% -11% 

Job 

   - Temporary contract -1% 1% -9% 

- Informal contract -2% -1% -5% 

- Multi site workplace 12% 14% 4% 

- Private sector -6% -8% 16% 

- Size1to9 -3% -1% -11% 

- Size10to49 -1% -2% 3% 

- Size50to99 0% 1% -3% 
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- Size100to249 2% 1% 4% 

- Size250to499 -1% 0% -3% 

- Size500 2% 0% 6% 

- Non-routine job 3% 1% 5% 

- Job with need to learn 3% -1% 17% 

- Job with autonomy 2% 3% -3% 

- Job in teams -3% 4% -28% 

- Promotion 1% 0% 1% 

Skill needs 

   - Advanced literacy -7% -6% -4% 

- Advanced numeracy 5% 4% 5% 

- Moderate ICT -17% -25% -12% 

- Advanced ICT -6% -6% -3% 

- High level of soft skills 3% 0% 5% 

Motives 

   Information 

   - Suits qualifications & skills 29% 24% 46% 

- Pay and benefits 14% 19% -3% 

Career concerns 

   - Gain work experience 17% 12% 17% 

- Career progression -17% -26% 17% 

Job attributes 

   - Job security -26% -32% -5% 

- Employer reputation 13% 9% 30% 

- Close to home -21% 0% -91% 

- Intrinsic reasons -50% -23% -83% 

- Work-life balance -6% -33% 82% 

Source: Cedefop European Skills and Jobs (ESJ) survey 

 


