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Abstract
The paper looks at the impact of overeducation and undereducation on earnings in
Hungary over the period of 1994 to 2002 with using a large cross-section data set
representative of Hungarian employees. Schooling is measured in terms of years of
education, required education is proxied by modal years of education of the
occupations. The standard results are arrived at, that is, 1. an extra year of required
and overeducation yields positive, an extra year of undereducation results in
negative wage premia, 2. the economic return to required education is higher than
that to overeducation, 3. the penalty for undereducation is smaller than the returns to
required education. We can witness increasing demand for educated workers and
increases in higher-education supply over the period. At the beginning of the period
supply seems rather inelastic, resulting in increasing wage premia for the
overeducated, then it becomes more elastic, leading to higher economic returns to
required education. The proportion of overeducated workers increases from 11 per
cent (1994) to 24 per cent (2002) over the period.
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The subject of our study is the development of wage premiums due to overor undereducation in Hungary. According to the literature, in the 1990s the
increasing supply of job seekers with higher levels of education was paired
with an increasing demand for higher levels of education in the labour
market in this country (Kertesi and Köllő 1995, 1997, 1999, 2002; Kézdi
2002, Kőrösi 1998, 2000, 2002). As a result, higher levels of education
resulted in high and rising wage returns.
In this study we investigate the effects of overeducation and
undereducation on wages in the Hungarian labour market in the second half
of the 1990s and in the first few years of the 21st century. First we will
briefly outline the problem; the databases and the methods of estimation will
be presented next; and finally we will discuss our major results and
summarize the major conclusions of our investigations.

What do we mean by overeducation and undereducation?
Overeducation and undereducation are categories describing the relationship
between employers’ demands and level of education. They characterize the
match between workplaces and workers using level of education as an
indicator of match. A worker is overeducated (undereducated) if his or her
level of education is higher (lower) than is required for the job. The issue
now has a substantial literature, most of which is concerned with the wage
returns to over- and undereducation or with the question of how widespread
the phenomenon is (see e.g. Chevalier 2003; Cohn and Khan 1995; Cohn
and Ng 2000; Daly, Büchel and Duncan 2000; Dolton and Vignoles 2000;
Groot 1996; Oliveira, Santos and Kiker 2000; Rubb 2003; Vahey 2000).
The most important hypothesis of models of over- and undereducation is
that the match in terms of level of education between workplace and worker
has an effect on wage returns. If the worker’s level of education matches the
schooling requirements of the job as defined by the employer, the returns to
that level of education will be higher than in a situation of poorer match.
This is because a better match facilitates the most efficient exploitation of
the worker’s skills.
It follows from the above facts that analysis of the wage returns to overand undereducation calls for the investigation of two interrelated problems.
Firstly, the requirements of the workplace, specifically the level of education
necessary for the given job, need to be established. Second, based on this
information, workers need to be categorized as being overeducated,
undereducated or appropriately educated. There is more than one method to
achieve these tasks (Hartog 2000; Groot and Maassen van den Brink 2000).
In the current study we employ the method developed by Kiker, Santos and
Oliveira (1997), similarly to other authors (for instance Cohn and Ng 2000).
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In accordance with this method, we characterize workplaces with reference
to occupations and the level of education required for a workplace is
determined with reference to the modal education levels of those
occupations. We can then establish with the help of observed and required
education levels whether, and to what extent, an individual is over- or
undereducated. The required and observed education levels are characterized
here by the number of completed years of schooling. Overeducation is thus
defined as having extra years of schooling, while undereducation means
fewer years of schooling relative to the requirements. As the next step, we
use some version of the Becker-Mincer earnings function to estimate the
wage premiums to appropriate, surplus and inadequate education. We expect
the three wage returns to be unequal.
The results of estimates of wage returns generally support the most
important hypothesis of the problem of over- and undereducation. The
typical results are as follows: (1) the return to appropriate and surplus
schooling is positive, while it is negative to inadequate schooling; (2) the
return to surplus years at school is smaller than the return to the correct level
of schooling; (3) although the return to fewer years of education is negative,
the negative return, in absolute terms, is smaller than the return to
appropriate schooling.
In the case of Hungary, the phenomenon of over- and undereducation
should be interpreted in the context of a transitional economy. The
Hungarian literature cited in the introduction describes the effects of the
transition on the returns to education as follows. In the first phase of the
transition (from the second half of the 1980s to the mid-1990s) the
transformation brought about a large number of large-scale job losses and a
small number of new jobs. A considerable proportion of workers in the
higher age range or with lower levels of education were forced out of the
labour market, while at the same time there was no increase in the demand
for educated workers. In the second phase (up to the end of the 1990s) the
structures of workplaces went through a major reorganization. Modern
workplaces with a demand for educated workers appeared in ever greater
numbers. The wage returns to young and educated workers grew
substantially and the experience of older workers in the labour market
became devalued. In this period the increasing demand for workers with
higher education was accompanied by wage growth for young and educated
workers. This suggests that, in spite of the substantial increase in the number
of people completing higher education, the supply of better educated young
people was relatively inflexible. We looked into this process in a previous
study that focused on workers with secondary and higher education up to
2002 (Galasi 2004). The results show that, by the beginning of the 21st
century, due to the supply of workers with higher levels of education
becoming more flexible, employers were in a position to hire workers whose
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levels of education met the new (higher) requirements of the workplace. As a
result, the proportion of workers with higher levels of education increased in
jobs which required higher levels of education, but at the same time the
wage returns to higher levels of education decreased. Both indicators suggest
that, by the beginning of the decade, the restructuring effected by the
demand had slowed down or even stopped.
In the context of the problem of mismatch defined in terms of the number
of completed school years, three factors can be considered in connection
with the restructuring. First, the development of required and observed levels
of schooling can be followed over time. If the above account is right, the
movement of the pattern of demand towards higher levels of education
should be observable in the (rising) curve of job requirements. Similarly, the
availability of an ever larger number of workers with higher levels of
education in the labour market should be measurable as a rise in the
observed level of education. Second, the restructuring of the nature of the
problem of mismatch can be analysed. The changes in the patterns of
demand and supply occur in the same direction: towards higher levels of
education. We can, therefore, expect that, if the overall proportion of well
matched pairs of worker and workplace is constant, the problem of mismatch
should be characterized by a tendency for undereducation at the beginning of
the period and by a tendency for overeducation at the end of the period. That
is, we expect workers not meeting the job requirements to be likely to be
undereducated at the beginning of the period and overeducated at the end.
In a labour market with a dynamically changing pattern of demand and a
relatively inflexible supply, the procedure for defining appropriate
schooling, overeducation and undereducation presents problems of
interpretation. If the pattern of demand is continuous or changes slowly
and/or the supply is highly adaptable, the modal level of education observed
at a given point in time can be justly regarded as a good indicator of the
required level of schooling. If, however, the pattern of demand moves
relatively rapidly towards workers with higher levels of education and the
supply is relatively inflexible, then the modal level of education observed at
a given point in time does not necessarily reflect the redefined schooling
requirements of the workplace. It might instead be an indication of the extent
to which employers have been able to replace workers meeting the earlier
requirements of lower levels of education with workers meeting the
redefined (higher) schooling requirements, i.e. with better educated workers.
If this is the case, it is also possible that overeducated workers are not
actually overeducated but, taking the redefined job requirements into
account, they have the correct levels of education or have fewer surplus
years of schooling than the relevant observed modal level of education
would suggest. Finally, if this is so, we may underestimate the degree of
undereducation, since the gap between the actual level of education and the
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observed modal level of education will be smaller than we would get if we
considered the actual redefined job requirements as the standard of
comparison. The problem could be avoided by employing panel models with
a time delay; this solution, however, is not available to us, since our samples
are representative cross-section samples. In this study we pilot a procedure
where we build on the observation that the supply had become more flexible
by the end of the period studied and so the employment of workers with
levels of education meeting the requirements of the workplace became more
feasible. Therefore, the modal levels of education observed at the end of the
period are closer to the redefined job requirements than are the concurrent
modal levels of education.

The method of measurement
The estimates were run on annual wage level samples of the National
Employment Office1. Two aspects of human capital can be measured:
(highest completed) level of education and potential labour market
experience. The former is represented by the number of completed school
years and the latter is calculated on the basis of the formula of age—six
years2—number of completed school years.
An extended Mincer function is used to analyse the wage returns to
overeducation and undereducation. We start with the assumption that the
observed level of schooling (S) is made up of three components: required
education (R), degree of overeducation (O) and degree of undereducation
(U), each of which is characterized by the number of school years:
S=R+O–U
(1)
If an individual has exactly the required education, then S = R (O = U = 0).
For an overeducated person S = R + O (O > 0), and for an undereducated
person S = R – U (U > 0). For the analysis we need at least one piece of
information in addition to the observed level of education. This can be
obtained by defining the required level of education. If we know the required
level of education, it can be established with the help of the observed level of
education whether the individual is over- or undereducated and the number
of surplus or missing school years can be calculated. In principle, R reflects
the requirements of the workplace as to the number of years of education.
We characterize workplaces with reference to occupations, and the level of
education required by the workplace is defined in terms of the modal levels
of education of those occupations. Due to the number of components, we use
1
2

In Hungarian: ‘Foglalkoztatási Hivatal’. (eds.)
Formal education starts at the age of six in Hungary.
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three-digit occupational codes (FEOR3) rather than the more differentiated
four-digit codes.
The procedure is as follows: the modal levels of education of occupations
are found and assigned to individuals as required levels of education. It is
then established with the help of observed and required levels of education
whether the individual is over- or undereducated and, if so, to what degree.
As was mentioned above, at certain periods of the economic transition the
observed modal level of education is presumably an inaccurate measure of
the real requirements of the workplace due to the inflexibility of the supply.
In our case—i.e. when the pattern of demand moves towards higher levels of
education but this trend remains hidden because of the inflexibility of the
supply—the modal level of education observed in a given year may
underestimate the actual requirements of the workplace and a higher
proportion of workers may be considered to be overeducated than is
appropriate. In addition, the degree of overeducation measured as the
number of surplus school years would be overestimated and the proportion
of undereducated workers and degree of undereducation would probably be
underestimated. No satisfactory solution can be found to this problem, given
our cross-section samples. With the help of additional assumptions, we can
verify, however, that the use of concurrent modal levels of education does
indeed lead to distortions of this kind. Based on the results of previous work
it can be assumed that, following the period of shock after the politicoeconomic transition, the process of redefining job requirements began in the
mid-1990s and during the first few years the saturation of workplaces of this
kind with workers with adequate levels of education was hindered primarily
by the relatively inflexible supply. Among other findings, this conclusion is
supported by the fact that, from the mid-1990s to the end of the decade, the
wages of better educated workers rose fairly steeply. We also have some
empirical evidence that the growth of wages stopped in 2000, and we even
find a slight decrease, which suggests that by the beginning of the new
century the supply had become more adaptable. We can, therefore, be more
confident that the observed modal level of education reflects the
requirements of the workplace at the end of the period. For this reason, the
variables indicating required education and the degrees of overeducation or
undereducation were constructed by two different methods. Firstly, for each
year, according to the concurrently observed modal levels of education, and
secondly, according to the modal levels of education observed in the final
year. While neither method can be claimed to reflect accurately the
requirements of the workplace at any given time, provided that the
interpretation of the above processes is along the right lines, the second
3

FEOR stands for ‘Foglalkozások Egységes Osztályozási Rendszere’, the Unified
Classification System of Occupations. (eds.)
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method should lead to more satisfactory results. This would be given
implicit support if we found that the two methods gave different results, i.e.
if the proportion of overeducation came out higher and the proportion of
undereducation came out lower using the method of comparison with
concurrent modal level of education. We should further find that the
difference between the outcomes of the two methods diminishes over time.
This finding would indicate that, in parallel with the supply becoming more
flexible, we could gradually approximate the actual values of overeducation
and undereducation using the two methods.
If a shift in the nature of demand occurs with the supply being initially
inflexible and later becoming more adaptable, several differences are
expected between the wage estimates of the methods working with the two
types of modal level of education. First, with an inflexible supply, the wage
returns to higher levels of education will increase in this market. As a result
of classification relative to the concurrent modal levels of education, more
workers with higher, and in fact appropriate, levels of education will be
considered overeducated than relative to the modal levels of 2002. The wage
return to overeducation will therefore be estimated higher by the former
method than by the latter. Second, for the same reason, by the concurrent
modal method fewer people with higher levels of education, and with high
premiums due to the inflexible supply, will be classified as having
appropriate levels of schooling than by the final year modal method. The
wage return to the required level of education is therefore likely to be lower
with the method of classification using the concurrent modal value than with
the method using the final year modal value. Finally, if the two statements
above are correct, the likelihood of the non-standard outcome that the wage
returns are higher to overeducation than to the required level of education is
greater in the first case than in the second.
If we observe the differences discussed above, we may conclude that the
modal level of education of the final year is a better indicator of the
requirements of the workplace than the concurrent modal level of education.
Based on the function in (1), we can specify the extended Mincer
function with its factors in linear form as follows:
W =α0 + α1R + α2O + α3U + α4E + α5E2 + α6R * E + α7O* E + α8U * E + α9SEX,

(2)

where E is the (potential) labour market experience, and the variable of SEX
(male=1, female=2) serves to separate the possible effect of women’s wage
disadvantage from other factors. The interaction variables R * E,O * E,U * E
are needed because the effects of over- and undereducation on wages are not
necessarily independent of labour market experience. For our purposes the
following partial derivatives may be of interest:
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= α1 + α 6E ,
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= α 3 + α 8E .
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(4)
(5)

In our analysis we examine the effects of over- and undereducation on wages
without the confounding factor of labour market experience and our main
focus is on the α 1 , α 2 and α 3 coefficients. Our predictions as to the signs
and relative magnitudes of the coefficients have already been discussed;
these will not be repeated here.
The extended Mincer function in (2) was estimated for the period
between 1994 and 2002 for the nine samples of the National Employment
Office wage surveys. The function uses OLS estimation, with a robust
standard error, therefore because of potential problems of endogeneity the
estimation of the relevant factors may be distorted. The standard procedures
in this situation are not applicable due to the lack of relevant variables and
the limitations of the sample.

Results
Before discussing the results of the estimation let us look at the distribution
of subjects with appropriate, surplus and insufficient education according to
the two methods of classification. If our hypotheses are correct, we expect
more overeducated and fewer undereducated workers with the concurrent
modal levels of education as our standard. We also expect the differences to
diminish over time. Our hypotheses appear to be confirmed. The
classification using the concurrent modal produced higher proportions than
the classification using the modal of 2002, and the differences diminish with
the progression of time. As regards the proportion of undereducated workers,
the reverse relationship holds: we classified fewer workers as undereducated
using the concurrent modal method than using the 2002 modal method.
Again, the difference is reduced over time.
We also made predictions as to the differences in estimated wage returns
between the two methods. The results show that our predictions hold true.
The returns to required schooling will be estimated lower and the returns to
surplus education will be estimated higher by the concurrent modal method
than by the 2002 modal method. As was expected, according to the estimates
of the concurrent modal method, the wage returns to surplus education are
higher than the returns to required education in all but two time periods. The
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alternative version of estimation shows the opposite pattern: with the
exception of two time periods the returns to required education are higher
than the returns to surplus education. On the basis of these findings we then
conclude that the method using the modal education level of the final year
provides a better approximation to the requirements of the workplace.
Accordingly, it is the results of this method that will be analysed here.
Our reasoning with regard to the nature of changes over the studied time
period is also supported by the data curves characterizing over time the
changing proportions of observed and required mean numbers of school
years and the proportions of overeducated and undereducated workers.
The mean number of required school years decreases up to 1997, while
the mean number of observed school years remains essentially constant. This
suggests that between 1994 and 1997 employers were forced to lower the job
requirements because of the inflexible supply. The observed level of
education is considerably lower each year than the required level. After this
period, starting from 1997, both values increase, which indicates that job
requirements are now being redefined and the supply is becoming more
flexible. The latter process is also suggested by the fact that the mean
number of observed school years increases more rapidly than the mean
number of required school years, with the difference between the two
smallest in the last time period (Figure 1).

Figure 1: The mean number of observed and required school years, 1994–2002
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Figure 2: The proportions of over- and undereducated workers, 1994–2002 (%)
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Figure 2 shows the proportions of over- and undereducated workers at
various time periods. At the beginning of the survey approximately one third
of workers were undereducated and around one tenth were overeducated.
The proportion of undereducated workers decreases throughout the period
studied, to below 20 per cent in the final year. The proportion of
overeducated workers starts increasing in 1995 and surpasses
undereducation in the last time slot (24 per cent). That is, one of the
consequences of the transition in the labour market is that the mismatch
becomes characterized by overeducation rather than undereducation.
The wage returns to schooling can be seen in Figure 3. The required level
of education is rewarded by a non-negligible wage return of between nine
and eleven per cent. The return decreases from ten to around nine per cent
between 1994 and 1997 before it starts rising again in 1997; this rise
continues until 2002, with the exception of the penultimate year. By 2002 it
exceeds 11 per cent. This suggests that in the second half of the period
studied employers rewarded better matches with wage premiums, that is, the
value of a better match increased as the supply became more flexible.
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Figure 3: The wage returns to required, surplus and missing school years, 1994–2002 (%)
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The return to overeducation is positive in each year. In accordance with
previous results, this shows that surplus education brings higher wages, i.e. it
cannot be seen as wasted investment. These returns (with the exception of
two years) are lower than the returns to required education. That is, an
overeducated worker in a given job earns more than an appropriately
educated worker in the same job but—usually—earns less than he or she
would in a job with matching requirements. The return to surplus schooling
increases or remains constant between 1994 and 1999 but starts decreasing
thereafter, by around 1.5 percentage points between 1999 and 2002. We can
see, then, that the growing demand for better educated workers led to a rise
in the wage returns to surplus education while the supply was inflexible, and
this tendency was reversed as the supply became more adaptable.
The wage return to undereducation is negative throughout the survey: its
value improves from –6 per cent in 1994 to –5 per cent in 1997, before
falling again by one percentage point between 1997 and 2000. In the last two
samples it is over –5 per cent. It therefore holds for each year and for the
entire period as a whole that every missing school year means noticeable
wage loss for the undereducated worker, relative to a worker who has the
required level of education for the same job. We can also see, however, that
an undereducated worker earns more than someone with the same level of
education in a job where that level is what is required.
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Summary
Both the observed level of education and the level of education required by
the workplace have shifted between 1994 and 2002 in the Hungarian labour
market. In the first half of the period, while the mean number of observed
years of schooling remained constant, the mean number of required years of
education decreased. The observed level of education was considerably
lower than the required level. In a situation of this kind employers try to
bring supply and demand together by lowering job requirements. In the
second half of the period both the observed level of schooling and the
required level of schooling increased—the former more rapidly than the
latter—which suggests rising job requirements and a more adaptable supply.
By the end of the period the difference between observed and required levels
of education had become negligibly small. At the same time, the nature of
the mismatch also changed: the proportion of undereducation fell throughout
the period, while the proportion of overeducation grew, with the value of the
latter slightly surpassing the value of the former in the last year.
The results of our cross-section samples of workers are mostly in
agreement with the basic tenets of the literature on overeducation and
undereducation. They support the hypothesis that the wage return to
education is not independent of the match between the worker and the
workplace. Our results show that the returns to required and surplus school
years were positive in each year, and in seven out of nine years the returns to
surplus education were lower than the returns to required education. Finally,
we found the wage returns to undereducation to be negative in each year, but
their absolute values were smaller than the values of returns to required
education.
A shift in the nature of demand towards better educated workers can be
observed in the period studied. This is in part due to developments in
technology—this can also be observed elsewhere—and in part to the job
creating and job demolishing trends of an economy in transition. The supply
of workers with higher levels of education was relatively inflexible in the
first half of the period (roughly up to the end of the 1990s), but later became
more flexible as a result of more workers with higher levels of education
becoming available. With a relatively inflexible supply at the beginning of
the period, the return to required education first decreased by one percentage
point and subsequently gradually increased (with the exception of one year).
In the final year (2002) it was around two percentage points higher than its
lowest value (in 1997). This suggests that, as the supply becomes more
adaptable, a better match becomes more highly valued and employers reward
workers with just the right level of education with higher wage premiums.
The wage return to surplus school years increased or remained constant up to
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1999, and subsequently decreased by nearly one and a half percentage points
by 2002. This is probably not independent of the fact that during this period
above all the number of workers with higher levels of education increased
sharply in the labour market.
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