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Abstract

Vocational education in upper-secondary school has been perceived for many years as being inferior to
general education, in spite of the fact that vocational education graduates enjoy a faster transition from
school to work and are more likely to have a permanent first job. As a consequence of the reform of the
educational system that took place in Poland in 1999, the enrolment ratio in vocational schools has fallen
dramatically. The empirical evidence in the literature on the returns to vocational education is limited.
This study fills that gap and looks into wage premium for workers with vocational education in Poland
before and after the reform of the educational system. The relative returns to different types and levels of
education were estimated using a standard Mincerian wage equation framework. The empirical analysis
concentrated on a comparison of the relative benefits of vocational and non-vocational education. The
results showed that vocational education graduates have, on average, a higher probability of finding a
permanent job, and secondary-vocational education graduates receive higher earnings than secondary
general education graduates in Poland. However, wages of vocational education graduates are lower than
those of secondary general education. In spite of this, the decreasing number of vocational education
graduates post-reform has contributed to reducing this gap.
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Introduction and motivation

Currently, vocational education and training ishhimn the policy agenda, especially in the
European Union. The main focus is on three areagraving the quality of training,
developing the quality of instructors and teachars] tailoring courses and curricula to the

needs of the labour market.

In developed countries, two main models of schgpktructure exist. In many European
countries, the dual system (often called the Gersyatem) provides both vocational-oriented
and general-oriented education and training. Ondtier hand, in the United States of
America and the United Kingdom, only the generatlr exists, as specific skills can be
gained by on-the-job training and therefore arensag unnecessary inclusions in school
curricula. What is essential is to give the studeet ability to adapt to the changing labour
market. In Poland, the education reform shiftedstinecture of the system towards the Anglo-
Saxon approach.

The Polish educational system is interesting tdyaea At the beginning of the economic
transition, the participation rate in tertiary edtion was about 10%, and only 6.5% of the
population had a university degree. One of the nmapbrtant developments of the 25-year
Polish transition is the educational boom. The nimgiortant aspect of this is the expansion
of tertiary education. At the end of 2014, thei#eyt education participation rate was just
below 38%, and 25% of the population possessedhirdtnum, a university master degree.
This development was accompanied by an increastheénquality of education at the
secondary level, as measured by the Programmatinnhtional Student Assessment (PISA).
However, there is relatively little prior researttio how these educational changes have

translated into changes in the situation of youagpbe in the labour-market.

Vocational education in upper-secondary schoolspnagiously been perceived as inferior to
general education, in spite of the fact that vareati education graduates enjoy a faster

transition from school to work and are more likeyhave a permanent first job.

The goals of Poland’s educational reforms werartprove the overall level of education in

Polish society, increase educational opportunifi@scitizens, and improve the quality and



equity of the educational systémntil 1999, the configuration of the basic edimzal
system in Poland relied on a traditional dual stieecinvolving:
- A comprehensive primary school cycle lasting eigars;
- A secondary school cycle with two tracks:
- a general track (calldéceum) lasting four years;
- a vocational track lasting either three yearhecase of basic vocational school or
five years in the case of secondary vocational alcladso calledechnikum.
In other words, basic education for children melhto 13 years of schooling depending on
their track choice. The direction and durationwtlier education had to be decided at the end

of primary school, at around the age of 14.

The 1999 reform introduced a new, intermediateestdgeducation. A new level of schooling
was created: lower secondary school, caji@hasium. This type of school became a symbol
of the reform. The previous structure was repldogd system described as six plus three
plus three. This meant that education in primatyost was reduced to six years. Students
would then continue their education in the threarygymnasium programme. Only after
completing three years in gymnasium would they mmv¢o:

- a three-year secondary school programme (gehegain or specialisediceum),

- a two-year vocational school programme, or

- a four-year technical school programrteefnikum).
It was assumed that the introduction of gymnasiuwulds allow Poland to raise its
population’s level of education, particularly inral areas where schools were small. The
reform increased compulsory general education te njears and postponed the choice

between the secondary-level general or vocatiomaramme for one year.

The unanticipated result of the reform was a raadine in enrolment at vocational schools.
After implementation of the reform, the number adcational and secondary-vocational
school graduates fell rapidly, and this number riesthlow throughout the following years
(see Figure 1). The lowest recorded number of s (less than 40,000 in 2004) can be

seen as a direct consequence of extending theajeurcation programme by one year

! The 1999 educational reform in Poland was comprekely described by the OECD report of 2011.



Figure 1. Vocational school graduates in Polanthfi®95 to 2013
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The educational structure of the youth populatit®30 years old) has changed significantly
during the last 20 years (Figure 2). In 1995, thesihncommon level of education among
young people was vocational education (almost 40%eyouth population) and secondary-
vocational education (almost 30% of young peopla)ly about 5% of the population aged

19-30 in 1995 had tertiary university or equivaleducation.

The biggest changes of this period were noted anymgg people with vocational and
tertiary education. From 1995 to 2015, the pergmntaf the youth population with tertiary
education increased from around 5% to 27%. At #mestime, the percentage of people aged
19 to 30 with vocational education decreased frémoat 39% to only 13%. Relatively big
changes were observed with respect to general dappreducation: the percentage of the
youth population having this type of education dedbHowever, it is worth noting that most
of them continued their education at the terti@yel. From 1995 to 2013, the percentage of
people with secondary general education in thel f@b@ulation rose, albeit by only two

percentage points.



Figure 2. Educational structure, 19-30 years old
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As stated above, the empirical evidence in thedlitee on the returns to vocational education
is limited. In addition, a single, global model eflucation does not exist. Therefore, the

present study is partly exploratory.

The principal aim of this study was to estimate &ggemium to vocational education in
Poland. To achieve this goal, the Mincerian wagetqgn framework was used. Furthermore,
this study will also take a deeper look into thesequences of educational reform in Poland.

Specifically, two questions will be examined:

- Has the rising number of tertiary education gedds lowered the wage premium to
education?
- Has the decreasing number of vocational educafiaduates increased the wage premium

to education?

The rest of this paper is constructed as follovexti®n 2 contains a literature review, divided
into two parts. The first part is devoted to intdfanal empirical evidence of returns to
vocational education; the second part focuses ety on returns to education in Poland.
Section 3 presents the data and its limitationd, gescribes the labour market in Poland. In



section 4, the methodology of this study and itgieical results are presented. Finally,

section 5 provides a summary of the study’s findiagd its conclusion.

2. Literature review

2.1 International empirical evidence

For many years, vocational education in upper-sga@on schools has been perceived as
inferior to general education. Adler (1983) and @ad (1984) described vocational
education as anachronistic. Jacobs and Grubb (2G@&8)ed that the ‘institutional
transformation of education over the"™6entury has resulted in a general consensus that
specific vocational preparation should not be & pahigh school’. Many studies in this field,
examining the effects of secondary-vocational etioicafound few or no economic benefits
(e.g. Gustman and Steinmeier 1983; Hotchkiss 1888man and Ziderman 1999).

However, some researchers consider vocational &édoda be an educational alternative to
general secondary schooling. Neuman and Zidern290{ldescribed vocational education as
a ‘framework for improving life-outcomes of unemypéal youth and other social groups with
special needs’. However, based on Israeli datg, fdwend only a small difference in earnings
between the vocational and academic graduates. 8fmeuraging data was found by Bishop
and Mane (2004), who noted that the return to sgmgnvocational education in the United
States has been growing since the 1980s. Additigrideer (2007) stated that those workers
who had been on #echnical track as students (which can be understood as vocational

educational) were unlikely to earn more than ifythad chosen differently.

Jakubowski et al. (2010) noted that cost-bendiidists on returns to schooling for vocational
tracks showed lower returns and higher costs. M@eander the communist system, mental
work was valued less than physical work, and askersrin manufacturing were paid more
than workers in services, vocational education wayg popular in the planned economies in
Eastern Europe. This situation changed with thesiti@mn to a market economy, when general

education increased in popularity (Brunello e28110).

Hanushek et al. (2011) used micro data for 18 casifrom the International Adult Literacy

Survey in order to test their hypothesis that aeiative labour-market advantage of



vocational education decreases with age. The authmployed a difference-in-differences
approach that compared employment rates acrossehtf ages for people with general and
vocational education. They found strong supporttfar existence of such a trade-off, most
pronounced in countries that emphasize appreniggsbgrams. The role of apprenticeships

was also confirmed by Lopez-Mayan and Nicodemo 2201

Hanushek et al. (2011) argument was that vocatiedatation leads to a slower adoption of
new technologies. Additionally, Krueger and Kum&O0@{4a, 2004b) argued that the
propensity to use vocational rather than generat&ibn may be a cause of growth-rate
differentials between the U.S. and Europe. In thesearch, Hanushek et al. (2011) showed
that in the U.S. and other countries that do nethaell-developed or noteworthy vocational
education systems, the employment probability adividuals with different types of
education does not vary with age at all. However,many European countries, age-
employment patterns differ between individuals wgnmeral and vocational education. This
is mostly visible in Denmark, Germany, and Switzed, which have broad vocational

education systems that combine education with ayipeships.

Lopez-Mayan and Nicodemo (2012) analysed the sefoeaiork transitions in Spain for
individuals who have completed vocational educatibine objective of their study was to
explore the determinants of the transitions froncatmnal school to work and to analyse
differences between the two vocational levels inigvocational high school and vocational
college). The authors found no relevant differenagher in the duration nor in the estimates
of the determinants of transitions, across thestiffit types of vocational education. However,
taking into account other factors such as wageymatioon, and contract, more differences
exist. The principal difference between the twoetypof vocational education is in the
occupation types. Graduates from vocational higioskwork mainly in high blue-collar
occupation$ while those with vocational college are employedinty, and with similar
percentages, in low white-colfarand high blue-collar occupations. Additionally, ms®
differences by gender were found, suggesting thertet exists gender segregation in some
sectors (particularly in the fields of constructi@ducation, and health). In general, Lopez-
Mayan and Nicodemo (2012) underlined the importamicapprenticeship, which increases

the hazard rate to employment from both types chtional education.

2 Service and sale workers; Skilled agriculturaigi€and related trade workers; Plant and machimeatprs.
% Technicians and associate professionals; Clesigaport workers.



Research on the behaviour of the returns to sampaluring the economic transition shows
that returns have increased in most economies,lynduming the early stages of the transition
(see e.g. Orazem and Vodopivec 1997, Flabbi €018, Fleischer et al. 2005). In addition,
the recent report prepared by the European Cewoirehie Development of Vocational

Training (CEDEFOP) (2013) showed that relative tedmam-level education (ISCED 3 and
4), graduates who attended vocational trainingoerg faster transition to work, are more
likely to have a permanent first job, and are ldssy to find a first job with a qualification

mismatch’. It also stated that vocational educatpaduates are generally more likely to

participate in the labour market.

Following that approach, many European countriesige extensive vocational education at
the secondary level, mostly linked with apprentiges, in order to improve the chances of

workers’ entry into the economy.

A study by Coupé and Vakhitova (2011) estimated rdterns to education in transition
countries. They found that transition countries kedtively low returns to education and that
the economic boom did not lead to a clear changthese returns. They also noted that
returns to education in Poland are among the higheke transition countries.

In the same paper, Coupé and Vakhitova (2011) sesddbe effects of returns to vocational
education. However, they limited the sample to WHaaTheir estimations showed that in

2003, each year of education at a vocational scimooéased one’s monthly wage by 2.6%,
compared to 4.4% for professional education anéltS@ academic education. However, in

2007, only academic education had a significanirnebf 5.6% per additional year. The

authors concluded that these changes were dueetgrtwing share of workers who earn

above minimum wage. Having restricted the samplénése earning above minimum wage,
this study showed that both regressions showedfeot® in terms of vocational education,

but significant effects in terms of professionaldancademic education. The authors
concluded that vocational education was ‘helpfuR@®3 in earning the minimum wage but

not really helpful in earning more than that. Amast everybody began earning more than
the minimum wage by 2007, these types of educaimlonger have an effect on income’.



Andersson et al. (2013) stated that in the trasrsiéiconomies, returns to vocational education
are higher than returns to general education. HeweMujer et al. (2006), in a paper
analysing the effect of vocational training on upésyment duration in Eastern Germany,
noted that its impact was significantly negativlisTwas explained with the hypothesis that

the programmes offered were not compatible withketademand.

Vocational training is often connected with thosboware disadvantaged or less able to
participate in general education. Following thispmach, Bartlett (2009) stated that
abandoning the provision of effective vocational@tion training may worsen labour-

market outcomes for young people.

2.2 Wage premium for different levels of educatior A review of Polish literature

Analyses of wage level and wage distribution ambragsployees with different types of
education have been conducted by several authetswBstudies from the last ten years are

briefly discussed.

Among older studies, Puhani (2000) and Newell andh& (2005) are worthy of mention.
Both articles underlined the increase in wage puemsifor workers with higher education.
However, as they only covered data from the ea80%, the results cannot be compared with

later studies.

Strawiski (2006 and 2008) analysed the returns to higdercation based on data from the
Polish Household Budget Survey and found that tireial rate of return to higher education
was around 6.5% to 9.5%, from 1998 to 2005: on¢hefhighest in Europe. In addition,

people with higher education had an average of Bigfiter earnings. The study also showed
that investment in higher education in Poland wdldafter 12 to 15 years, under the

assumption of a low, real interest rate.

Rogut and Roszkowska (2007) analysed the relatipristween qualifications and the level
of wages in Poland from 2001 to 2004 using datenftbe Structure of Wages and Salaries
Survey. Their analysis showed that between 20012882, wages of university graduates

were approximately 30% to 50% higher than the ayemlary in Poland, and the wages of



workers with vocational education were 20% lowdre Bnalysis showed that in these years,

the relative wages of workers with vocational ediecefurther decreased.

Myck et al. (2009) estimated the rates of retum#igher education in Poland, combining
information from two different Polish surveys fro2®05 (the Polish Labour Force Survey
and the Polish Household Budget Survey), and bygutie Polish micro-simulation model
(SIMPL). They showed the differences in net andsgrates of return to higher education,
using monthly and hourly wages, and showed how rtapb selection correction was in their
conclusion. Annual rates of return to universityeation varied from 6.7% to 9.7% for men
and 8.0% to 13.4% for women, when results usingmatthly wages (without correcting for
labour-market selection) were compared to resudiagugross hourly wages (a selection-

corrected specification).

Gajderowicz et al. (2012) analysed the wage prefoiahigher education for different
occupational groups in Poland. They used the Paladbour Force Survey (PLFS) data and
covered the period of 1995 to 2009. The autholisastd wage premia for higher education
in ownership sectors (public and private) and fifiecent occupational groups. They found
that the average wage premium for higher educaksmneased significantly in the second half
of the 2000s from 26% in 2005 to less than 15%088and 2009. Significant differences
were observed between the private and public sdcttine latter half of the 1990’s, the wage
premium for workers with higher education in thévate sector was much higher than for
workers in the public sector. Since the late 198@s wage premium in the private sector has
been declining. In the public sector, a significdmp was noted in the second half of the
2000s. Moreover, the authors estimated changesagewremiums for the third, fourth, and
fifth major occupational groups (which are usuadlgsociated with secondary education).
Their results showed a significant decline in wagemia in all groups analysed (from 27% to
34% in 1995 to 14% to 15% in 2009), which can bepesited with significant increases in

the number of workers having tertiary education.

Szreder et al. (2012) analysed wage premia for rerkvith higher education by type of
education in Poland. They used individual data fitben cyclical, sociological survey called
Social Diagnosis from the year 2009. Their resutidicated that the highest returns to
education were observed for workers with matherahtar technical degrees in higher

education.



Majchrowska and Roszkowska (2013) analysed theréifices in wage premia according to
work experience among different occupational grang2oland from 2004 to 2010, using the
Structure of Wages and Salaries by Occupationshiaa They found significant differences
in wages among occupational groups. The highestesvagere not surprisingly noted in

groups with the highest required skills (i.e. tleeand and third major occupational groups:
professionals and- technicians and associate grofess, respectively). Interestingly, the
group with the third highest recorded wage prenftier 20 years of work experience was the
eighth group, plant and machine operators and ddeesn in which most workers have

vocational education.

Roszkowska and Majchrowska (2014) analysed thereifices in wages of men and women
with different educational levels, and their chaaf®m 2004 to 2010 using the Structure of
Wages and Salaries by Occupations Database. Théysasaindicated significant
differentiation of both educational and job expece wage premiums among the
occupational groups. The lowest wages were recelwedpersons with either general
secondary or basic skills education. The lack gum@ment for an improvement in skills
during their working life translated into a very @iincrease in the remuneration of
employees with increasing seniority. Roszkowska dnajchrowska found that wage
premium for vocational education was much higheomgnmen than women. Moreover, the
wage premium for this type of education signifitardecreased between 2004 and 2008
(from 24% to 20% in the case of men and 17% to a8%ng women, with regard to primary
and incomplete primary education). From 2008 to(RGhe reverse trend was observed.
Wage premium for vocational education increasethfD% to 22% among men and from
10% to 16% among women. Another interesting findgigpwed that wage premium for
vocational education in the case of men was alth@ssame as the wage premium observed
among workers with general secondary-educationthin case of workers with tertiary
education, a similar trend was observed. Thereawdacline in wage premium from 2004 to
2008, and an increase from 2008 to 2010.

3. Descriptive analysis

3.1 The data

10



In this analysis, we used micro-level data from ltldéour Force Survey (LFS) for the time
span of 1995 to 2013. The LFS itself is a repredemt, individual-level survey; however, the
population covered by the survey was targeted tirdoouseholds. The information was
collected quarterly, with a focus on labour-mar&etivity. Each quarter, the survey gathered

information from about 50,000 individuals. Sincel@Qthis number has doubled.

There are some methodological problems with thas#dt such as redesigns of the survey.
From a macroeconomic perspective, the major conedth the dataset is the survey
discontinuity that occurred during the 2nd and @udrter of 1999. To remove this gap in the
dataset, we used estimates from 1999Q1 to repla=ng data from 19990Q2. Additionally,
to replace missing data from 1999Q3 we used data 999Q4.

As is common in studies covering several years,esdata coherency steps were taken. The
information collected by the LFS in previous yeaas limited. For instance, there was no
information regarding individual field of study prito 2004. The second issue in data
harmonisation was changes made to the questioniaimes. These changes limited the
analysis of the present study to categories thatmeed unchanged throughout the years in

guestion.

The information regarding individual education frdri95 to 2000 was divided into seven
distinct categories t¢rtiary, post-secondary, secondary vocational, secondary general,
vocational, primary, and incomplete primary). In 2001, two additional categories were
separatedgymnasium andwithout school education. However, in labour statistics, categories
up to gymnasium are reported jointly. In 2004,esponse to changes to the education system
at the university level, the categamrtiary was divided intaertiary with PhD degree and
tertiary with master or bachelor title. However, those categories are reported jointlyhim
LFS summary tables. Tertiary level education caiegowere divided further in 2010. The
categorytertiary with master or bachelor title was divided into three separate subcategories:

master title, bachelor title, andcollege title.

To achieve coherency in the presented results threeyears, we limited the analysis to five
educational categories tertiary, post-secondary, secondary vocational, secondary general,

vocational and up to gymnasium. Tertiary education includes all types of univerdevel

11



education regardless of diploma type. The categbryost-secondary education was joined
with secondary-vocational education due to fact tba only slightly more than 2% of the
active Polish labour-market population, post-seeoyp@ducation is the highest achieved level

of education.

To calculate labour activity and educational measuthe data from all quarters of respective
years was aggregated. This method is also useditpstat and national statistical offices to
calculate yearly statistics. The statistics of eagpt, unemployed, and inactive individuals
are directly accessible from the LFS. All remainsigtistics are the authors’ calculations

based on the LSF micro data.

As shown in Figure 3, the labour-activity ratio dagds on educational level. Not surprisingly,
the highest ratio was observed among persons eittary education (over 85%). Slightly
lower labour-market activity was observed amongéhwith secondary vocational (77 %) or
vocational education (75%). The labour-market agtivn secondary and up to lower-
secondary education groups was much lower. It istwemphasising that those groups
constitute less than 10% of the total active lalmapulation among persons not enrolled in an

educational programme.

Figure 3. Labour market activity by education level
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We will begin the analysis with our findings reletito wages received by workers with
different educational levels. In contrast to therhture, the calculations based on median
wages are presented. There are at least two argsiniet suggest that this approach results
in a better overview of the labour-market situatibmstly, the distribution of wages is usually
right-skewed. This means that the probability miassoncentrated at lower values. In this
case, less than half of the population’s wageshesmthe mean, and therefore the median
better reflects the central tendency. Secondlyrethe the statistical argument that the

numerical value of the mean is prone to outliers.

Below, the evolution of relative wages achievedawarage by young workers aged 19 to 30
is presented. The most significant change in threogeof 1995 to 2015 concerns wages of
young workers with tertiary education. In late 189@e median wages of young men with
tertiary education were more than 40% higher tlmennbedian wages in Poland (Figure 4a).
Since then, they have been almost constantly deglinn 2013, young men with tertiary
education earned only about 20% more than the medsge in the economy.

The evolution of wages of young women with tertimgucation is very similar to that

observed in the case of young men. At the beginninthe 2000s, wages of women with
tertiary education aged 19 to 30 were about 30%értighan median wages of young women
in general (Figure 4b). Since then, they have Bgmtly declined to 15% higher than the
median in 2013.

As far as wages of young men with other types ataton are concerned, it can be observed
that their relation to median wages was ratherlstabthe analysed period: only a slight
decrease in the relative wages of workers with ggrscondary education was observed. In
the case of young women with lower than tertiarpety of education, one can notice

a permanent decline in relative wages of around.10%

Figure 4. Relative median wage by education

13
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The picture is quite different if one looks at #neolution of wages of prime-aged workers
(aged 31 to 50) (Figure 5a and 5b). The relatiorelative wages of both prime-aged men and
women with tertiary education to median wages aingpworkers was significantly higher

throughout the entire period.

In 1995, prime-aged men with tertiary educatiomedrslightly over 40% higher wages than
the median wage of prime-aged workers. During teet flew years, the ratio increased to
60%. Only since the latter half of the 2000s, thlative wages of prime-aged workers with
tertiary education have been decreasing to thd thaerved at the beginning of the analysed
period.

Relative wages of prime-aged men with general-s#ggn vocational-secondary, and
vocational education were rather stable during nobghe analysed period. In the last few

years, a small downward trend has been observibese areas.

Figure 5. Relative median wage by education
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The behaviour of wages for prime-aged women diffdightly from those observed in the

case of prime-aged men. For the tertiary educdti@val, wages increased from 125% to
150% of median wages from 2000 to 2008. Since theonther downward trend has been
observed, but relative wages have not fallen toléwel observed at the beginning of the
analysed period. In 2013, prime-aged women eamedyverage, 40% more than the median

wage.

A downward tendency was observed in the case otwsvaf prime-aged women with lower
than tertiary levels of education. Wages of prigeech women with general-secondary or
vocational-secondary education decreased from dr@@08% of the median wage in 1995 to
around 90% in 2013. Wages of prime-aged women wottational education fell from 90%

in 1996 to less than 80% in 2013.

4. Empirical results

4.1 Modelling strategy (methodology)

We will begin with an analysis of the impact of imidual characteristics on relative wages
achieved by workers with different educational lsvén this paper, we concentrated only on
those characteristics that have been proven toidgrefisant by other studies. First, we

analysed the impact of a single characteristic .oAl\separate, Mincer-type wage equation

extended by one characteristic of the individualorkplace was estimated. As the analysis

15



considers median wages, a median regression wedgfosaletails, see for instance Koencker
and Basset, 1978).

Figure 6. Education-related wage gaps in Polana ft695 to 2013 controlling (respectively)

gender, form of employment, NACE section, and sizéhe firm
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Different characteristics of individuals and th&mrkplaces were used to adjust the raw
median wage-gap. The top left panel of Figure &gmés the education-related median wage-
gap according to gender. The top right panel ptesbie education-related median wage-gap
according to full time vs. part time employment. tire bottom left panel, the education-

related median wage-gap adjusted to the NACE €Szl Classification of Economics

Activities in European Community) section of theoeamy is presented, and in the bottom
right panel, the wage-gap accounting to firm sgpresented. Apart from the aforementioned

individual and workplace characteristics, we alsotwlled for disability and town size.
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The general pattern of the differences is very Isimacross graphs; only the sizes of the
estimated gaps differ. People with tertiary edweatarn significantly higher than median
wages, but the size of the gap seems to declinetiove. Those with secondary or secondary-
vocational education earn median wages. The mem#yes of the most interesting group —
individuals with vocational education - for the pase of the analysis in the late 1990’s was
well below the national median. Moreover, it apgetir have declined further since 2003.
This general picture remained almost unchanged whinfactors were controlled

simultaneously (see Figure 7).

Figure 7. Wage gap controlling all factors
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Source: Authors’ calculation based on LFS 1995-24¥t3.

4.2 Selection model

To adjust estimates for the employment shares féérdnt educational groups, we used the
two-stage selection model, as this version is moleist to misspecification than the one-step
selection model estimated by maximum likelihood.r&twer, in the wage equation, we used
the median regression introduced by Koencker areb@&a(1978), instead of the traditional
mean regression. We controlled selection, addiegotitynomial of selection equation with a

fitted value, a method proposed by Buchinsky (2001)
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In the selection equation, the dependent varialds & dummy variable, which indicated
whether the person was employed or not. The setxpfanatory variables included the
following personal characteristics: education legender, marital status, and disability; and
household localisation characteristics: the dumiaryables of town size and NUTS2 regions.
Marital status and disability were treated as \@es having an impact on achieved education

level and labour force participation, but havingdaect effect on wages.

The wage equation had the standard Mincer-type.fdilme dependent variable was a natural
logarithm of declared, monthly net-wage. The rigahd side variables include educational
level as well as experience and experience squaestitime, NACE, firm size, town size,
and NUTS2 regions. The measure of experience wpledhyears of education. The part-
time dummy variable highlighted people who workedtfiime. The NACE dummy variables
were introduced to capture the differences betvdiféerent sections of the national economy.
Town size and regional dummy variables were indutie capture the potential regional

differences in wages.

The model parameters were estimated separatebafdr year. We attempted to add a second
tier of selection: selection into level of educatidHowever, this effort made estimation
cumbersome, and we experienced the parameter fidattin problem. These difficulties
arose from limited family background informationthre LFS data. Detailed information, for
instance on parents’ educational level, was onlgilalle for individuals living with their

parents.

The results showed a very interesting picture efRblish labour market. The evolution of the
educational wage gap differed significantly betwg@ung and prime-aged workers. The
relative wages of young workers with tertiary edisrawere much lower than the wages of
prime-aged workers with tertiary education durihg entire period analysed. This difference
seems to be justified by the lower human capitséeially in regard to work experience) of
young workers. Interestingly, the analyses obsemesignificant decrease in the relative
wages of young workers in the late 2000s. Sincedbaline, wages of young workers with

tertiary education have remained at a relatively level. They are currently only 20% higher

than median wages. Wages of prime-aged workers teitlary education are approximately
50% higher than median wages and this differenceble@n relatively stable since the early
2000s.
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Another notable difference was observed for workerth vocational education. At the
beginning of the analysed period, wages of youngkers with this level of education were
similar to those of prime-aged workers with vocasibeducation. In the years of economic
boom before the crisis, as well as in the last years, it was observed that relative wages of
young workers with vocational education have sigaiitly increased. In 2013, wages for this
group were only slightly lower than median wagex] wages of prime-aged workers in this

group are much more stable: they remain around &0%e median wages.

Another very interesting feature of the findingsthe behaviour of wages of workers with
secondary-vocational education. Figure 8 showswaales of young workers with vocational
and secondary-vocational education do not stadibticdiffer. A different picture was
observed among prime-aged workers. Relative wafjpsre-aged workers with secondary-
vocational education are around 10% higher thanianedages, and are significantly higher
than wages of prime-aged workers with only vocati@ducation completed.

Figure 8. Selection-adjusted wage gap (differerms/een median wages of workers with

given levels of education and median wages) inrRbfeom 1995 to 2013
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Our results indicated that significant changeshim $tructure of employment with regard to
education, which were observed during recent yeaRoland, have important implications
for wage structure. In particular, the entry of jmgoung workers with tertiary education into
the labour market resulted in a significant declméhe average level of wages they receive.

On the other hand, a noticeable decrease in thd@auai vocational education graduates and
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deficits in the labour supply in some occupaticasitlated into an increase in relative wages

for this type of workers (see Figure 10).

Figure 10. Tertiary wage premium and tertiary etiooashare among prime-aged workers
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5. Summary and conclusions

The aim of this paper was to analyse the evolutbeducational employment structure in
Poland from 1995 to 2013, and to estimate wage iprasfor different types of education. In
this period, significant changes in employmentatrte according to educational level have
occurred. To a large extent, these changes wer¢odihe Polish educational reform of 1999.
One of its consequences was a dramatic fall inlewnat at vocational schools. Moreover,
due to the fact that a huge number of private dehotfering tertiary education at the
bachelor and master level appeared, tertiary esuchecame much easier to complete and a
lot of young people decided to follow this educasibroute. As a result, the share of the

population with tertiary education in Poland in@ed from below 10% to 25%.
Our results indicate that the changes in the edwwt structure of Poland have had a

significant impact on wage structure. A declinghe number of vocational school graduates

has led to a shortage of skilled labour in some@ualmarket segments. Consequently, an
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increase in the relative wage premium of young eyges with vocational skills has been

observed.

On the other hand, the appearance of a signifinantber of young people with tertiary
education in the Polish labour market in recentrydaas caused the so-called ‘crowding
effect’, as the number of vacancies has not ineckas parallel with the number of young
workers. Looking at the occupational and educatieraployment structure of young
workers, one can observe that part of the younguaforce is overeducated. In consequence,

the relative wage premium for workers with tertiaducation has significantly decreased.

The results of our study are very significant fdueational policy in Poland. There is a strong
indication that vocational qualifications are imgamt in the Polish labour market, and their
importance will grow with time. This leads us tsewommendation for an improved quality

of vocational-oriented training at both secondargt gertiary educational levels. To prevent a
worsening of the over-education effect, varioupstehould be taken to create well-designed,

vocational curricula and thus attract more studemtsthese programmes.
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