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Abstract. The paper analyses the squeeze out of employment of primary degree holders 

in Central and Eastern Europe (CEE), a problem that largely contributes to the low level 

of aggregate employment in most of the region’s countries. Data of the International 

Adult Literacy Survey (IALS) is used to study educational attainment, skill endowments 

and workplace skill requirements in the Czech Republic, Hungary, Poland and Slovenia 

compared to a group of West-European countries. The results predict strong competition 

for a decreasing number of unskilled jobs on the part of workers having primary and ap-

prentice-based vocational education. The employment and wages of these groups are 

studied using Hungarian data in 17 occupations and 4 levels of education in 1986-2003. 

The analysis is supplemented with firm-level estimates of employment share equations 

for 1997-2000. Simultaneous increases in skilled workers’ employment shares and rela-

tive wages (characteristic of skill upgrading) were observed in and only in industry and 

services. Differences in the two group’s wage responsiveness may provide additional ex-

planation of why primary degree holders were crowded out by their vocationally trained 

counterparts.1  
 

1. INTRODUCTION 

Workers with primary education (P) attainment have exceptionally low employment ra-

tios in the CEEs, ranging between 30 per cent in Slovakia and 47 per cent in the Czech 

Republic compared to the 57 per cent OECD average. While in the last decade P employ-

ment was slightly rising in the western OECD it fell by two-digit percentages in the CEEs 

except in Hungary where the shock came a few years earlier (Table 1).  

Table 1 

The low employment ratio of P workers accounts for a large fraction of the OECD-CEE 

gap in aggregate employment. In Table 2 the gaps of five countries are decomposed us-

ing data on their population’s educational composition and education-specific employ-

ment ratios. In Hungary, Slovenia and Slovakia the gaps are almost entirely accounted 

for by the exceptionally low employment of P workers. In the Czech Republic this is the 

only component having a negative contribution while in Poland the poor job prospects of 

                                                           
1 Institute of Economics, Budapest, kollo@econ.core.hu. Thanks to the Japan-Europe Cooperation 
Fund and the EBRD for support for this project. I thank John Micklewright and Sylke Schnepf for 
instructions to use the IALS data, Tomasz Mickiewicz and Milan Vodopivec for help with publicly 
unavailable Polish and Slovenian data, and Gábor Kézdi and Gábor Korösi for comments.  
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workers with secondary school attainment also add to the country’s low aggregate em-

ployment level.  

Table 2 

There are several potentially relevant explanations of why the least educated have been 

pushed (or pulled) out of employment to such an extent, ranging from the nature of the 

transition shock to technological changes, de-industrialization and wage rigidity.  

The transition shock. The low-skilled labor market, especially P labor, was particularly 

severely affected by the collapse of communism for at least three reasons. First, the de-

mand for both P and vocationally trained (V) labor fell substantially after 1990, when 

industrial and agricultural production was cut by two-digit percentages. Second, quality 

upgrading, smaller batches and increased need for adaptation challenged the practice of 

employing P workers in core production jobs.2 Third, the elimination of bottlenecks and 

shortages significantly reduced the demand for auxiliary workers. Under socialism, firms 

employed an unusually high number of supplementary laborers in order to keep the pro-

duction process afloat. Their technologies were aptly characterized by Ellmann (1979) as 

the “labor intensive variants of capital intensive technologies”: implementation of the 

productive capacity without such additional elements as the mechanized transport of ma-

terials, compartments and products; feeding systems; control appliance; air conditioning 

(to protect product quality) or automated packing. For the state `this dualism had the 

advantage of combining modern technology with some savings in scarce investment re-

sources' (p.14) and for firms such quantity-oriented projects promised better position in 

the race for centrally allocated funds. The incomplete technologies were operated by co-

operative teams of skilled and unskilled workers able to substitute the missing parts of 

the equipment and manage the unforeseen disturbances and bottlenecks frequently oc-

curring during the production process. (See a profound description in Kemény 1977). 

Even in the absence of trade shocks and technical progress these technologies were ex-

pected to disappear as they produced goods of inferior quality.  

Technological change. Several papers of the job matching literature suggested that tech-

nological changes increasing the productivity of skilled workers relative to the unskilled 

can generate increasing unskilled unemployment depending on further conditions. Saint-

Paul (1996) attributed this outcome to the irreversibility of hiring decisions, studying an 

economy composed of high-skilled and low-skilled segments. Models allowing skilled 

workers to accept unskilled jobs reached similar conclusions. Albrecht and Vroman 

(2002) consider a case when high-skill jobs are more productive but also more costly to 

fill, and skilled workers can be hired for low-productivity unskilled jobs. In their model, 

skill-biased technological change (SBTC) is conducive to higher equilibrium wage disper-

                                                           
2 In Hungary 1986 P and V workers had roughly equal shares among cooks, waiters, bakers, tailors, upholster-
ers, jewelers, electricians, printers, smelters and welders, and P workers had high shares in dozens of further 
skilled occupations including carpenters (33%), bricklayers (35), engine crews (29), metal turners (29), lock-
smiths (26) or shoemakers (19). Altogether, only about half of the P workers were employed in elementary 
occupations including assemblers, machine operators and farm workers while 1/3 were employed in skilled blue 
collar positions. (Data drawn from the Hungarian Wage Survey, May 1986) 
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sion between skill groups and growing unskilled unemployment. Dolado et al. (2003) al-

low for on-the-job search by skilled workers who transitorily accept unskilled jobs and 

continue to search for skilled jobs. The higher quit rate of mismatched workers exerts a 

negative externality on unskilled jobs and weakens the labour market position of low-

educated workers. 

While SBTC is a relevant candidate for explaining the bias against low-educated workers 

the empirical evidence on its effects is scarce and indirect. A multitude of studies de-

tected rising returns to secondary and higher education and growing employment shares 

of highly skilled workers in all sectors, poiting to a general shift of demand toward high 

skills. The available demand function estimates provide indirect evidence that technologi-

cal changes did not favor blue-collar labor. Based on the results of her macro-level trans-

log cost function estimates for Hungary 1980-2002 Tarjáni (2005) concluded that white 

collars and capital were used as absolute complements in production while blue collars 

and capital as well as blue collars and white collars were substitutes, implying SBTC. 

Halpern et al. (2004) found relative capital-skill complementarity in large Hungarian 

firms, 1996-99, with the elasticity of substitution between capital and blue collars being 

significantly higher than that between capital and white collars.  

The evidence is weak because we lack direct observations on technological changes as 

well as studies disentangling the effect of technology from other factors influencing rela-

tive wages and employment. Predictions based on the recent Western trends may not 

help for two reasons. The empirical results on OECD countries are themselves mixed and 

subject to debate (see Card and DiNardo 2002, for instance). More importantly, the find-

ings predominantly relate to the effect of ‘high tech’ on relatively skilled workers. As 

shown in Autor et al. (2003) recent technological changes in the developed countries are 

dominated by the automation of routine cognitive tasks, putting repetitive white collar 

jobs at the highest risk. Accordingly, most papers studying the impact of SBTC are con-

cerned with the effects of computers and R&D. As much as 41 out of 78 empirical SBTC 

papers reviewed by Sanders and ter Weel (2000), for instance, looked at the effect of 

computers and IT, and 23 addressed the impact of R&D. Most studies have investigated 

the impact of technological change on high school versus college graduates and even 

those studying the production versus non-production division have dealt with relatively 

skilled labor. In their account of what is a production worker in US manufacturing Ber-

man, Bound and Machin (1997) presented data showing that 58 per cent of the produc-

tion workers had high school attainment, 30 per cent had some college, and 8 per cent 

had college or university background. The predictions of this literature do not seem to be 

directly applicable to a labor force having no high school attainment.  

De-industrialization and trade effects. The degree to which low-skilled workers could 

benefit from the growth of the tertiary sector seems crucially important as services, trade 

and offices have been the major fields of job creation since the start of transition. Work-

ers trained for and historically employed in jobs requiring no written communication and 

direct contact with suppliers and customers usually face difficulties in entering tertiary 
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jobs as was shown in many crisis-hit industrial areas of the West. (See Holzer 1999 and 

Danzinger et al. 2000 on Detroit, for instance).  

The nature of structural change within the tradeable sector has been less clear-cut. In 

the early 1990s the CEEs showed specialization in low-skill industries but more recent 

studies by Woerz (2003) and Landesmann and Stehrer (2002) indicated shifts toward 

higher-tech and higher-skill sectors within the Visegrad group. Aturupane et al. (1999) 

and Landesmann and Stehrer (2002) furthermore suggested that the more developed 

CEEs were increasing the unit value ratios of their products. New results by Dulleck et al. 

(2005) supported these findings but pointed to a shift towards the low-quality product 

segment within low-tech industries in the Visegrad-5 group. While most of these results 

hint at quality upgrading they do not necessarily imply skill upgrading as there is no 

straightforward linkage between product quality and the skill composition of the labor 

force manufacturing the product. More relevant results by Egger and Stehrer (2003) on 

the skilled-to-unskilled wage bill ratio in 14 manufacturing industries in the CzR, Hungary 

and Poland suggested that since 1993, intermediate goods trade with the EU has ac-

counted for a considerable reduction of the predicted annual change in the skilled-to-

unskilled wage bill ratio in the three CEEs. Similarly, firm level results presented later in 

this paper suggest that FDI as well as large increases in exports had significant positive 

impact on demand for P labor in Hungary (and insignificantly positive in Romania). As-

sembly plants employing both P and V labor were the fastest increasing segment of the 

economy after 1995 in Hungary, and this probably applies to other CEEs. These observa-

tions suggest that in later stages of the transition the effects of trade specialization were 

not necessarily detrimental for low-skilled labor.  

Wage rigidity. Skill deficiencies per se do not necessarily obstruct the spread of low-

skilled-labor intensive technologies, not even in services and trade, but low-skilled wages 

could not adjust immediately and fully in a period when the communist wage grid was 

abolished and wage offers moved from nearly uniform levels to marginal products. In a 

period of massive job loss and fast wage decompression the low-productivity groups may 

set ‘too high’ reservation wages since their unemployment benefits are high relative to 

their prospective earnings. Low-productivity workers learn this indirectly, from having 

poor prospects of being re-hired, and obviously do so with a delay. This sort of lag in the 

adjustment of wages was key in Aghion and Blanchard’s (1994) model of the transition 

and some its extensions, particularly Boeri (2001). It also plays central role in a similar 

model assuming heterogeneous labor (Balla et al. 2005).  

At first sight, the wage rigidity argument seems to be at odds with evidence on the dis-

persion of wages in the CEEs. Estimates by Carbonaro (2002) using comparable meas-

ures of education and earnings from the IALS found, for instance, that the association 

between education and income was by far the strongest in the transition economies 

(CzR, Hungary, Poland and Slovenia): returns to education were roughly 2.2 times 

greater in the former communist nations than in long established capitalist economies. If 
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low-skilled wages are ‘too high’ they are too high relative to marginal products – and this 

is the point this paper wants to start with. 

The paper would like to draw attention to severe skill deficiency on the part of both P and 

V workers in the CEEs. The low-skilled labor market is larger than it appears in the avail-

able statistics, implying that a multitude of P and V workers compete for a shrinking 

number of low-skill job openings. I present evidence of higher responsiveness of V than P 

wages to changes in demand, which predicts substitution away from P labor in blue-collar 

jobs, and potentially explains the severe bias observed in Tables 1 and 2. 

Unfortunately, in presenting empirical evidence supporting these points, I can not rely on 

a consistent body of data covering many countries, long periods and all important as-

pects of the problem. The international comparative statistics on education-specific em-

ployment and wage rates are practically unusable for the study of CEE labor markets as 

they do not allow a distinction between V qualification and other types of secondary at-

tainment – a crucial flaw as will be demonstrated.3 The data I can use are admittedly 

casual. 

Section 2 analyses skill endowments and skill requirements in the CzR, Hungary, Poland 

and Slovenia, countries participating in the IALS in 1994 (Poland) and 1998. First, I de-

compose the cross-country differentials in the mean IALS test scores to show the loci of 

skill deficiencies. Secondly, I compare workplace skill requirements by industries and 

occupations, East and West. Third, using information on how workers with given observ-

ables are allocated across types of jobs I draw conclusions for the barriers to enter skill-

intensive jobs. 

Section 3 addresses the evolution of V and P employment and wages between and within 

occupations using a quasi-panel of four educational levels and seventeen occupations in 

Hungary, the only CEE country to my knowledge where large surveys of employment, 

unemployment and wages are available for a sufficiently long period (1986-2003). First, I 

look at the relative importance of between and within occupation shifts in several stages 

of the transition. Second, I study how the changes in P and V employment related to 

each other in different stages of the transition.  

Section 4 starts with firm-level estimates of skill share equations from Hungary (and Ro-

mania), 1997-2000, which can shed light on how changes in technology as opposed to 

other factors shaped employers’ choice of V vs P labor. While these results suggest SBTC, 

the occupational wage data call into question if SBTC can explain the full picture. Return-

ing to the occupational data, I look at how P and V wages were affected by substitution 

without further educational upgrading (inflows of V holding P+V constant) as opposed to 

overall skill upgrading (indicated by inflows of secondary school and college graduates to 

an occupation). The idea is that if the within shifts from P to V labor were basically ex-

                                                           
3 This is a failure of the national authorities reporting to the OECD, which compiles the otherwise admirable 
volumes of Education at a Glance.  
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plained by ‘crowding out’ we would expect V wages to fall while SBTC is likely to generate 

positive correlation.  

The empirical evidence presented in the paper is admittedly scattered, incomplete and 

descriptive. The most comprehensive picture is drawn on Hungary but – given the simi-

larities in skill endowments, economic trends and the current level and dynamics of low-

skilled employment – the findings most probably apply to other Central European coun-

tries. The results can hardly be generalized for the Balkans and the former Soviet Union, 

where the paths of development as well as the educational and welfare systems have 

been quite different. The paper also lacks a formal matching model that could drive the 

analysis. There is an insurmountable gap between the data requirements of candidate 

models and the supply of data in the region, which at least partly explains the elemen-

tary character of the empirical work that follows. Admitting these weaknesses I hope the 

findings are novel enough to stimulate data collection and more systematic research into 

a social problem that is severe by any standards and has so far been largely unexplained. 

2. EDUCATION, SKILL ENDOWMENTS AND SKILL REQUIREMENTS IN FOUR CEEs – 

EVIDENCE FROM THE IALS 

 ‘Skilled labor is Eastern Europe’s most valuable asset’ was a frequently heard slogan at 

the eve of the transition. The impression that the region is skill abundant seems to be 

supported by educational statistics including most carefully collected comparative tables 

as those in the Barro-Lee (1993, 1996, 2000) data base. While the statement is certainly 

true in contrast to developing countries it is rather misleading in an East-West compari-

son as it ignores significant differences in the distribution of educational attainment and 

related skills. 

2.1. Data - The International Adult Literacy Survey 1994-98 

The IALS was aimed at measuring the adult population’s endowments with practical skills 

important for work as well as everyday problem-solving in a modern society. Respon-

dents were tested in three areas of functional literacy: the understanding of simple prose 

(news articles, ads), the understanding and interpreting of simple documents (time-

tables, prescriptions, instructions of use and the like) and the solving of simple quantita-

tive tasks (dealing with shopping lists, invoices and so on). The interviews provided in-

formation on the respondents’ social background, education, employment status and job 

content. Wages were also recorded in the original survey but the public file contains only 

the quintile position of the respondent. The survey covered representative household 

samples in 20 countries.  

The IALS results were discussed in a summary report (OECD and Statistics Canada 2000) 

and supplemented with instructions for micro-data users (Statistics Canada 2000). 

Micklewright and Brown (2004) provided a profound discussion of methodological prob-

lems arising in the IALS and some other, school-based skill surveys. Relatively few aca-

demic papers have used the IALS data as yet. Devroye and Freeman (2000) and Blau 

and Kahn (2000) compared the skills and wage distributions of Americans compared to 
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Europeans using the original, continuous wage variable. Micklewright and Schnepf (2004) 

studied the consistency of the results of different skill surveys relating to English speak-

ing countries versus the rest of the world. Denny et al. (2004) and Carbonaro (2002) 

estimated augmented Mincer-type wage equations using the quintile position variable on 

the left hand and education and various literacy indicators on the right hand.4 McIntosh 

and Vignoles (2000) estimated both wage regressions and employment probits with liter-

acy measures included on the right hand. 

When using the IALS data I share the assumption that literacy skills are important for 

labor market careers (while a person’s employability is determined by a series of further 

skills and even non-skills, such as loyalty, friendliness and outlook, as discussed by a 

recent review of the earnings functions literature in Bowles et al. 2001). In the CEEs, 

where the majority of the new jobs have been created in services, trade and white-collar 

positions literacy skills clearly have prime importance. In the same time, I do not use the 

literacy test scores to predict employment probabilities or wages directly, as done in 

some of the papers mentioned above. The IALS provides information on current skills – 

ones that carry the effect of work experience – and the survey does not contain informa-

tion that could be used to eliminate the resulting endogeneity bias. The variables, which 

appear to be proper instruments at first sight such as parents’ education, reading habits 

or the frequency of attending cultural events are likely to affect employment probabilities 

through channels other than their effects on literacy skills.5 The problem, as was men-

tioned by McIntosh and Vignoles, could be solved using childhood ability measures, which 

are regrettably not available in the IALS. While a direct estimation is not feasible one can 

study the variation of literacy skills and literacy requirements across educational levels 

and occupations. The key variables I use are the following: 

Education, measured with years in school not counting repeated years. With an eye on 

the problem of this paper I distinguished between groups having 0-10 years, 11 years, 

12-14 years and 15 or more years in school. The Appendix provides and explanation of 

why the years in school measure, rudimentary as it is, is superior to the ISCED codes.  

Literacy skills were approximated by the mean of 15 plausible values measuring per-

formance in three fields of testing. Alternatively, I used a dummy of ‘low literacy’ being 1 

in case the respondent achieved Level 1 or 2 out of 4 possible levels, at all three tests. 

The qualitative results are robust to the choice of indicator.  

Workplace literacy requirements. The interview had nine questions on the frequency of 

reading/writing of certain types of documents. Factor analysis of the nine items sug-

                                                           
4 Both papers found the education-specific wage differentials to be larger and the skills-related differentials to 
be smaller in Eastern than Western Europe and, especially, the US. Carbonaro argued that the patterns vary 
with institutional differences: union control and bureaucratic constraints imply larger differences by education 
and smaller ones by skills at given levels of education. 
5 This relates to wages, too. Workers employed in jobs with higher literacy requirements are paid higher wages, 
all else equal, while they are also likely to achieve higher levels of literacy over time. Their current test scores 
and current wages are simultaneously affected by their skills and reservation wages at the time they were se-
lected for their jobs. 
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gested that they can be classified to two groups (i) the reading and writing of bills and 

invoices and the reading of technical specifications (ii) all other documents including let-

ters, memos, reports, articles, diagrams, schematics, magazines and journals. Regress-

ing the wage quintile position variable on the number of Type 1 and Type 2 literacy tasks 

suggested that while those in the first group had no significant effect on wages each ad-

ditional item from the second group improved the respondent’s earnings position signifi-

cantly. Therefore I used the number of Type 2 literacy tasks as a measure of skill re-

quirements.  

The analysis is restricted to men aged 15-59 excluding students, and a subset of the 

countries. Women are excluded because their labor market status was recorded in 

sharply different ways in the participating countries (Appendix). Older people were ex-

cluded to mitigate the impact of variations in the mandatory retirement age, a problem 

that falls outside the scope of this paper. If otherwise not indicated, the CEEs are com-

pared to a subset of European countries selected on the basis of institutional similarity, 

data consistency and within-country link between education and employment. A three-

way comparison of the CEEs versus the EU versus overseas OECD (Chile, Canada, New 

Zeeland and the US) would lead us away from the paper’s key problem. A comparison 

with Finland, Ireland and the UK would be more fruitful as these countries had low-skilled 

employment problems nearly as severe as those of the CEEs. The estimations were com-

pleted for these countries, too, and the results will be mentioned but will not be system-

atically discussed here. In this paper a group of countries representing the ‘European 

core’ (Norway, Sweden, Belgium, Netherlands and Italy) will be used as a benchmark. All 

comparisons were made in two variants, one including Denmark and Germany and an-

other excluding them. The IALS-based employment figures for these two countries were 

inconsistent with their OECD Employment Outlook statistics so their data were treated 

with suspicion. For further details see the Appendix. 

2.2. Educational attainment in the CEEs 6 

Under socialism, between one third and one half of the primary school graduates contin-

ued their studies in apprentice-based vocational training typically lasting for three years 

and providing about one year of further general education as opposed to four years in 

general and vocational secondary schools. Apprentice-based vocational training did not 

conclude in a so-called ‘maturity exam’, a certificate required for further studies. Only 

recently did the locus of vocational training shift to vocational secondary schools lasting 

for four-years, providing more profound general training and a certificate for further 

studies. 

Figure 1 

Figure 1 shows the size distribution of prime-age men by completed school years in four 

CEEs and the five continental EU countries combined. As much as 28 per cent of the CEE 

sub-sample had 11 years in school, far the largest fraction within the population. The 
                                                           
6 The point touched here is extensively discussed in a Hungary-EU comparison by Kertesi and Varga (2005) 
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shares were 35 per cent in Hungary, 29 per cent in Poland and Slovenia albeit only 17 

per cent in the CzR.  Poland used to classify V education as part of the ISCED 2 category 

while other CEEs tend to label it as ISCED 3, merging V with other types of secondary 

education. The implications of differing classification practices on the comparability of 

ISCED-based statistics are fatal. In the non-CEE sub-sample of the IALS the population 

shares of the ISCED 0/1, 2 and 3 levels amounted to 11, 29 and 36 per cent.7 Poland 

reported fractions broadly consistent with this pattern (22-44-21) but the reported 

shares were 6-2-78 in the CzR, 3-16-65 in Hungary and 7-22-56 in Slovenia.  

Table 3 

Measuring education with completed school years reveals non-negligible differences be-

tween the CzR and the other three CEEs. The modal education of prime-age males in the 

CzR was 12 years in 1998 as opposed to 11 years in other countries. The deviation 

comes from longer primary education (9 years in 1960-78 and after 1990) and a higher 

share of vocational secondary schools. As shown in Table 3, in Hungary, Poland and Slo-

venia 15-20 per cent of the prime age male blue collars had 12-14 years in school as 

opposed to the CzR where these ratios were as high as 55-60 per cent, depending on 

occupation. 

2.3. Skill endowments East and West 

The CEE adult population’s performance at the IALS tests was rather modest. In the 

ranking of 19 countries by mean test scores the CzR took the 12th position while Hun-

gary, Poland and Slovenia were only followed by Chile. In order to show the sources of 

the cross-country differentials I decompose the mean differences in the test scores (S) 

between the individual CEEs (i) and the West European comparators (EU) using country-

specific regression parameters and variable means (Equation 1). The variables in the 

regressions – father’s education, rural/urban residence, migrant status, mother tongue, 

years in school dummies, experience, literacy requirements at work and dummies stand-

ing for the complete absence of some basic cultural activities – were chosen to reflect 

that the observed literacy skills are simultaneously shaped by one’s family background, 

schooling, work experience and cultural habits and/or possibilities. When estimating the 

model for the pool of five western countries I removed the effect of population size by 

setting the sum of the sampling weights to be one for each country. Models with and 

without country dummies provided qualitatively identical results so Table 4 presents the 

equations estimated without country dummies. 

( )∑ ∑ −+−=− βββ )()1( EUiEUiEUi XXXSS  

One can notice, first of all, that the observed compositional and parameter effects ac-

count for a significant fraction of the mean differentials. Compared to a raw difference of 

-53 points between Slovenia and the EU-5 the constant difference is only -23 points while 

                                                           
7 Unweighted means of the national distributions in 14 countries. 
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the respective figures are -54 versus -27 in Poland and -31 versus -12 in Hungary. For 

the CzR the raw difference is 1 point while the constant differential is 12. 

Table 4 

The skill disadvantage of P workers relative to secondary school graduates was 22 points 

in the EU-5 whereas it amounted to 36 points in the CzR, 34 in Hungary, 32 in Poland 

and 44 in Slovenia. In the EU-5, the scores of people who had 11 years in school were 

statistically equal to those having 12-14 years in school, but in the CzR, Hungary, Poland 

and Slovenia their scores were lower by 19, 13, 21 and 14 points, respectively. This 

clearly indicates a difference between V qualification and secondary attainment.  

Altogether, the poor performance of people with no secondary degree reduced the aver-

age score of the CEEs by 6 to 9 points. This effect was partly offset by a lower share of P 

qualification (except in Poland) and substantiated by a higher share of V attainment. 

Gaps of 4 to 10 points were accounted for by steeper experience-skill profiles in the 

CEEs. Ten additional years of experience reduced the test score by 3 points in the EU-5, 

5 points in Poland, 6 points in the CzR and Hungary, and 8 points in Slovenia. Equation 

(1) was specified to produce a standard linear decomposition therefore it could not reveal 

the possible interactive effects of education and experience. Table 5 presents coefficients 

from regressions re-estimated with education × age dummies, and Table 6 summarizes 

the results in an easier to read format. The distance between P and V workers was larger 

among young workers in the CzR and Hungary and the same held for V workers relative 

to secondary school graduates in all CEEs. In the EU-5 group the education-specific skill 

differentials did not vary with age.  

Tables 5 and 6 

Turning back to Table 4, we observe a disadvantage of about 10 points in Poland and 

Slovenia, and 15 points in the CzR and Hungary stemming from lower workplace literacy 

requirements and/or lower skill returns to working in kind of jobs, where reading and 

writing are required.  

Similar decompositions for Finland, Ireland and the UK – western countries with low P 

employment in the mid 1990s – did not hint at particularly low relative skills of the less-

educated, except for people with 11 years in school in the UK. The constant difference 

was practically equal to the raw difference in Finland, slightly higher in Ireland (zero ver-

sus -5 points) and lower in the UK (-7 versus +9). The most important factors decreasing 

the average score of these countries were a high share of P attainment in Ireland; strong 

negative correlation between age and score in Finland; and high variations in the scores 

by cultural habits in Ireland and the UK. People never attending a movie, play or concert 

had 23 points lower score in the UK and 17 in Ireland as opposed to only 9 points in the 

EU-5. For men never reading books the respective figures were -35 in the UK, -26 in Ire-

land versus -13 in the EU-5. Furthermore, the UK was the only country in the survey 

where the test score of prime-age men increased with age. 
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Note that the findings presented above are affected by ability-based selection in the 

school system. In a country where only a few people stop at the primary level of educa-

tion they are expected to have low measurable skills compared to their counterparts in a 

country, where P education is prevalent. Assuming strict ability-based selection, logistic 

ability distribution, and linear relationship between ability and the test score, for in-

stance, the expected relative score of the median primary degree holder would be pro-

portional to -ln[(2-P)/P] if P is the fraction of P workers.8 The relative skills of P workers 

in the CzR and Hungary may reflect such a selection effect as the share of P attainment 

was low in these countries in European comparison. The disadvantage of V workers rela-

tive to secondary degree holders could hardly be explained on these grounds, however. 

2.4. Workplace skill requirements East and West 

As was mentioned, skill requirements are measured with the number of ‘Type 2’ literacy 

tasks. To find a benchmark for the East-West comparison, the ordered logit equation pre-

sented in Table 7 estimates the number of literacy tasks in the EU-5 group as a function 

of occupation, industry and rural/urban residence. Using the estimated probabilities of 

having k tasks (pk) and the standard errors of the estimates (sk) I calculated 

E1(k)=Σk(pk+sk)k and E2(k)=Σk(pk-sk)k and plotted them across occupations. The ob-

served number of literacy tasks in the respective occupations in the CzR, Hungary, Po-

land and Slovenia are compared to the estimated EU-5 range in Figure 2. 

Figure 2 

The observed values fall closest to the western pattern in the CzR and farthest in Poland. 

In all CEEs the gap vis-à-vis the EU-5 widens as we move toward low-skilled occupations. 

Blue collars in Hungarian, Polish and Slovenian industry, construction and agriculture met 

significantly less reading/writing tasks in the 1990s than did their Western counterparts. 

Albeit to a lesser degree, the same held for service and trade workers in Hungary and 

Poland.  

Table 8 

In addition, Table 8 displays the fraction of jobs with zero literacy requirements. The CzR 

again appears as an outlier with values practically identical with those of the European 

comparators. In the other three CEEs 27-42 per cent of the low-skill jobs did not require 

reading/writing depending on country and occupation – fractions 2-3 times the EU-5 av-

erage. 

2.5. Endowments related to requirements 

The calculations summarized in Table 9 make an attempt at approximating the distance 

between the skill endowments of non-employed workers and skill requirements. While 

the previous sections showed that P and V workers in the CEEs had relatively low literacy 

                                                           
8 Denoting ability with A∈(0,1), that of the median P worker with AP and the test score with S=βA+u we have 
Pr(A≤AP )=1/(1+exp(-AP))=P/2. From AP = -ln[(2-P)/P] we have E(S)=-βln[(2-P)/P] for the median P worker. 
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skills, the demand for such skills also proved to be low in international comparison, at 

least in the 1990s. In assessing the labor market prospects of low-skilled persons both 

sides should be taken into consideration. 

To start with, the upper block of the table shows the observed proportion (p) of jobs that 

required zero literacy tasks in the 1990s. Under the exceedingly optimistic assumption 

that the composition of vacancies did not differ from the composition of existing jobs we 

could conclude that p per cent of the openings offered jobs without reading and/or writ-

ing requirements. The values were 8 per cent in the EU-5, 11 in the CzR, about 20 in 

Slovenia and Hungary and 25 in Poland.  

Table 9 

The observed share of those unemployed workers who did not read/write in their last 

jobs (q) seemed to be quite substantially higher than that:  17 per cent in the EU-5 and 

as high as 35-46 per cent in the CEEs, except in the CzR.  At least, this is what the data 

on the last jobs of the unemployed indicate for those, who had a job within two years 

preceding the interview. These data relate to a minority of the non-employed (20 per 

cent in Hungary and Slovenia and about 30 in other countries) and are based on very 

small numbers of observations, between 40 and 100 per country. Therefore, I predicted 

q for all non-employed persons using information on the employed sub-sample, and 

making the exceedingly optimistic second assumption of random selection of the unem-

ployed with respect to unobserved attributes relevant for the allocation between types of 

jobs.  

Technically, I estimated ordered probit regressions country by country, with the number 

of literacy tasks on the left hand, and experience, experience squared, migrant and lan-

guage status, rural/urban residence, cultural activities, parents’ education, respondent’s 

education and the IALS test score on the right hand. The regression tables are available 

on request. The predicted values qi(k=0|Xi) are intended to measure person i’s probabil-

ity of being employed in a job with zero literacy requirements, given his observables.  

Finally, the lower block of Table 9 shows the mean values of mi=qip+1-qi, the predicted 

probability of a potentially successful match between person i and a randomly selected 

vacancy, under the assumptions of no skill bias on the demand side and no adverse se-

lection of the unemployed. The probability of an unsuccessful match 1-mi=qi(1-p) stands 

for the case when a job requiring literacy skills meets a person lacking the educational 

background and reading proficiency to work in such a job.  

According to the estimates, P workers generally had lower chance for a successful match, 

and this was particularly the case in Hungary, Poland and Slovenia. Furthermore, V 

workers had low chance of meeting an appropriate job in Slovenia and especially Hun-

gary and Poland. At higher levels of education the estimates were almost identical East 

and West (except for secondary school graduates in the CzR). 
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The actual gaps between skill endowments and skill requirements of the new jobs are 

most probably wider than those suggested in Table 9. The expanding sectors require 

above-average literacy skills: over 95 per cent of the tertiary/white collar jobs required 

at least some reading or writing in the EU-5 as well as in the CzR, Hungary and Slovenia, 

and over 90 per cent in Poland. The estimates in Table 9 are also optimistic in assuming 

that unemployment is not biased against workers with poor work-based literacy experi-

ence once literacy scores and education are held constant. This is quite clearly not the 

case in the CEEs as shown by the ratio of observed to predicted q for the unemployed. In 

the EU-5 actual q was .17 while the predicted one was .15. By contrast, in Hungary (.38 

versus .27), Poland (.46 versus .35) and Slovenia (.35 versus .29) unemployment was 

strongly biased against workers with no recent workplace literacy experience.9 

The assumption that it is “impossible” to match a literacy-intensive job and a low-literate 

individual is obviously too strong. In fact, quite many workers who proved ‘functionally 

illiterate’ in the IALS tests were employed in jobs, where some reading or writing were 

required (Table 10). The point rather is that these matches yield low productivity, espe-

cially in the transition setting, where low literacy skills likely signal the lack of other com-

petencies required in the market economy. This is supported by the (imperfect) wage 

data of the survey.  

Table 10 

As was mentioned, the public file of the IALS recorded the wage quintile position of the 

worker. Both ordered probit and linear regression analysis of these data suggested that 

the wages of low-literate workers, East and West, did not vary with workplace literacy 

requirements. High-skilled workers employed in jobs requiring zero literacy tasks were 

paid higher wages in the East (but not in the West), indicating positive correlation be-

tween literacy and some other valuable skills. Those reading and writing in their jobs and 

performing well at the IALS tests were paid significantly higher relative wages in the East 

than in the West (Table 10). These patterns hint at particularly depressed wages for 

those short of literacy and related skills in the East.10 

2.6. Preliminary conclusions 

A brief overview of the IALS data suggested that the gaps between high-educated and 

low-educated workers in terms of skill endowments and prospects for finding a suitable 

job were significantly larger in the CEEs than in Western Europe, in the 1990s. V workers 

could be classified as low-skilled rather than high-skilled in many respects. If this conclu-

sion is correct we can expect strong competition between P and V workers in the region’s 

low-skilled labor markets.  

Figure 3 

                                                           
9 The case was different in the CzR but in this country the actual q value related to only 38 individuals. 
10 For sake of brevity Table 10 presents the 24 linear regression coefficients. The (more appropriate) ordered 
probit provides 120 marginal effect estimates and 20 constants while it yields qualitatively identical results. 
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It is obviously impossible to check how this competition actually took place in the last 15 

years using the small cross-section samples of the IALS. Nonetheless the IALS data are 

consistent with such the expectation. Figure 3 plots the employment ratios of P and V 

workers against their joint employment ratios. In 1998, the P+V employment rates were 

still high in Slovenia and the CzR. In Poland (1994) the joint ratio was significantly lower 

and the distance between the P and V groups much larger, while Hungary had the lowest 

joint ratio hiding an enormous, 35 percentage point’s difference between the two groups. 

Using longitudinal data from the latter country the next section looks at how such a high 

degree of inequality was actually arising during the transition. 

3. SHIFTS AWAY FROM P LABOR – EVIDENCE FROM HUNGARY 1986-2003   

In 1985, the employment ratio of Hungarians having primary school attainment or lower 

amounted to 85 per cent of the national average. Ten years later their relative ratio 

stood at 61 per cent and fell further to 56 per cent by 2003.11 While unemployment fell 

substantially in the entire economy it remained high with P workers: by 2003 their un-

employment rate rose to more than double of the national average (Table 11).  

Table 11 

The forthcoming sections start with a decomposition of changes in P and V labor between 

and within occupations and allowing for changes in the size of the P-educated population. 

This is followed by a study of how the changes in P and V were related to each other. 

Finally, I disentangle the wage effect of shifts within P+V labor versus shifts from P+V to 

more highly skilled labor.  

3.1. Data  

The analysis is based on employment, unemployment and wage data of four educational 

levels in 17 occupations observed in 1986, 1992 and 1994-2003. The following remarks 

apply.  

Occupations: The occupational classification is based on four-digit codes attached to jobs 

in personnel files and statistical reports. The two-digit classification used here differs 

from the official one in two ways. First, I defined four elementary occupations (Cleaners, 

Porters and guards, Laborers, Machine operators and assemblers) irrespective of the 

job’s industrial affiliation. Second, I attached all blue-collar activities connected with agri-

culture into a single group. The modal educational levels of all these occupations been 

primary until recently. After separating these occupations I followed the logics of the offi-

cial code system, which makes distinction between skilled blue collar and white collar 

jobs, on the one hand, and broad sectors on the other. Education was measured on a 

four-level scale: primary or lower, apprentice-based vocational, secondary and higher.   

Employment and unemployment: The data on employment and unemployment are an-

nual ones calculated using the Labor Force Survey (LFS) that has been conducted since 

                                                           
11 The data relate to the population older than 15 and younger than the mandatory retirement age.  
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1992. People without a job who were either actively searching for a job or declared that 

they wanted paid employment were treated as unemployed12. The occupational unem-

ployment rates were calculated as uj=Uj/(Uj +Ej) where Ej is the number of those em-

ployed in occupation j and Uj is the number of unemployed whose last job was in j.13 Em-

ployment in 1986 was measured using the Wage Survey (WS) of May 1986. Data on oc-

cupational unemployment rates were not available prior to 1992.  

Wages: The education-and-occupation specific wage data were estimated using the huge 

cross-sections of the WS. Relative wages were measured as regression-adjusted log de-

viations from the wages of office clerks having secondary school attainment. The devia-

tions were estimated by regressing individual log wages on gender, experience, experi-

ence squared, a Budapest dummy and 67 dummies standing for the interactions of edu-

cation and occupation.  

Several caveats apply with the data. Neither employment nor wage data were available 

for 1987-88 and 1990-91. The employment concepts of the LFS and the WS are differ-

ent, so the data from 1986 and 1992-2003 relate to different populations. Given a very 

low share of small enterprises under communism, the resulting bias is probably small, 

however. As a more serious problem there was a fundamental change in the occupational 

code system in 1993. Despite all efforts to translate the old codes to the new ones the 

matching is not perfect.14 The wage data relate to firms employing 20 or more workers in 

1986 and 1992, and more than 10 workers later. For further details see the Appendix.  

3.2. Components of changes in P, V and P+V employment 

The paths of employment in the 10 blue-collar occupations and 7 white-collar ones com-

bined are shown by a series of graphs distinguishing P, P+V and total employment (Ap-

pendix). The occupations seem to belong to three groups. (i) The employment of skilled 

industrial workers, farm workers and cleaners fell substantially and permanently after the 

fall of communism. The demand for laborers also fell steeply in 1986-95 but was stabi-

lized later. (ii) Occupations in the second group (porters and guards, building occupa-

tions, machine operators and assemblers) either did not lose space at all or recovered 

from the transition shock from 1995 onwards. (iii) Finally, total employment in retail 

trade, services and white collar occupations grew substantially during and after the tran-

sition. P employment fell in all occupations except for machine operators and assemblers 

after 1995. 

The components of change were estimated as in equation (2) where P and p stand for 

the number and share of P workers in an occupation, respectively, and L denotes total 

employment in the occupation. The decomposition is analogous for V and P+V. 

                                                           
12 This choice is justified by hazard function estimates (Micklewright and Nagy 2000, Köllo 2000) suggesting no 
significant difference in the exit-to-job probabilities of Hungarians who search and those who simply want a job. 
13 The usual caveat that individuals are not restricted to searching in their original occupation applies. 
14 I am grateful to Viktória Galla (Institute of Economics) for providing the research community with this ‘trans-
lation’. Minor problems could be detected using data sets including both the old and the new codes.  
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that it ignores the secular decline in the size of the P population. In order to see if the 

shift away from P labor was faster or slower than was the decline in its population share I 
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Figure 4 shows the paths of employment by educational attainment. Employment fell 

with primary degree holders and grew in all other categories. The number of employees 

with no secondary education fell until 1995 and did not change afterwards. 

Figure 4 

Figures 5 and 6 make clear that while the decline in P employment was partly explained 

by falling supply, demand for these workers fell faster. Figure 5 displays the adjusted 

within components, which were negative in nearly all occupations and time periods. (A 

noteworthy exception is the case of laborers in 1992-95). Figure 6 shows the occupa-

tional unemployment rates of P workers normalized for the aggregate rate. The latter fell 

from a peak of 14.9 per cent in 1992 to 8.6 per cent in 2003. The improvement in the 

unskilled labor market was less spectacular: the relative occupational unemployment 

rates followed increasing trends in all occupations with the exception of drivers and, per-

haps, service workers Though many low-educated people left the labor market or grew 

out of working age the pace of withdrawal was not fast enough to keep up with the con-

traction of demand.  

Figures 5 and 6 

The between and within components of change in P, V and P+V employment (annualized 

and expressed as per cent of base-period employment of the respective group) are 

shown in Figures 7, 8 and 9. 

Looking at all workers without secondary educational attainment first (Figure 7) we ob-

serve a clear dominance of the between effects. Within-occupation substitution away 

from P+V labor had a minor contribution to their losses of jobs throughout 1986-95. Fol-

lowing 1995 P+V employment remained virtually constant (as was shown in Figure 4) but 

contined to restructure. In this period they lost space through within-occupation substitu-

tion in industry, services, trade and white collar jobs, but these losses were fully offset 

by a spectacular growth of assembly-type jobs.15 

                                                           
15 Note that the gradual exclusion of P workers from skilled occupations had strong impact on total P employ-
ment. The combined loss of P employment in skilled blue collar and white collar occupations amounted to 3.4 
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Following with the least educated, in 1986-92, their employment was strongly affected 

by both between and within effects associated with the collapse of manufacturing (see 

the bars for skilled industrial occupations, laborers and assemblers). In 1992-95 their 

jobs were further affected by negative between effects in industry, agriculture and armed 

forces. After 1995 the negative within effects became dominant, but a substantial growth 

in assembly-type jobs induced a huge positive between effect (Figure 8). 

Vocationally trained workers (Figure 9) were also hit hard by the collapse of industry in 

1986-92 but benefited more from the growth of retail trade than did P workers, as well 

as from positive within effects in nearly all occupations. Further industrial decline and 

disarmament implied huge occupation-specific job losses in 1992-95 while the between 

components remained positive in nearly all occupations. After 1995 V labor benefited 

from the growth of assembly jobs, too, and gained space by subsitituting P workers in 

many occupations (cleaners, drivers, farm workers, industrial occupations, trade, man-

agers).16 

Figures 7, 8 and 9 

Before drawing first conclusions from the occupational employment data we need a last 

piece of information on how the changes in P and V labor were connected. This is sum-

marized in the bar charts of Figure 10 showing coefficients from the minuscule regres-
sions iii uXVP ++∆=∆ γβ , where the ∆-s relate to absolute changes of employment in 

1986-92, 1992-95 or 1995-2003, and X denotes potential outlier dummies. The β-s from 

three different specifications relate to complementary shifts in P and V employment in 

1986-92 and 1992-95: larger changes in V employment were associated with larger 

changes of similar direction in P employment. The picture on 1995-2003 is completely 

different and hint that the two groups behaved as substitutes: better records in V em-

ployment were associated with worse records in P employment. 

Figure 10 

The data suggest three conclusions. First, educational upgrading involving highly skilled 

labor (secondary or higher attainment) was present throughout the transition, but had 

little to do with the tremendous decline of unskilled employment. Second, employment of 

the least educated was strongly affected by substitution for vocationally trained workers 

within blue collar occupations. Third, up until 1995 P and V employment moved to similar 

directions: P labor fell more in places where V labor fell, and rose less or fell mildly where 

V labor gained ground. In later stages of the transformation we observe signs of substi-

tution, and this is what is discussed in more detail in the remaining part of the paper. 

 

 
                                                                                                                                                                                     
per cent per year in 1986-92 compared to 3.56 per cent in elementary, agricultural and assembly-type occupa-
tions. The respective figures were 3.84 versus 5.31 per cent in 1992-95 and 2.84 versus 1.47 per cent in 1995-
2003. 
16 The category of managers includes lower-level positions (foremen, etc.) and sole-proprietors. 



 18

4. Substitution in blue collar jobs – Skill upgrading versus ‘crowding out’ 

As was discussed in the introduction, our knowledge of how P and V workers substitute or 

complement each other in the CEEs is limited (virtually zero): the scarce estimates relate 

to blue collars versus white collars, or P+V versus the rest of the labor force. In this sec-

tion I first present evidence from Hungarian and Romanian industrial and service firms 

supporting that (at later stages of the transition) the two groups were substitutes and 

their shares were affected by technological change in the expected way. Second, return-

ing to the occupational panel, I analyse wage evolutions in all occupations in Hungary, 

and find that in sectors outside industry and services the data yield support to the 

‘crowding out’ hypothesis rahter than SBTC. 

4.1. Substitution away from P workers – Firm level evidence of SBTC 

I use a uniqe, small-sample, firm survey conducted by the EBRD to analyse how P labor 

was affected by demand-side changes. The results of the survey are not representative 

(not even for Hungary and Romania, the two countries involved) but hopefully shed light 

on the sign and approximate magnitude of some important effects. For an introduction of 

the survey and first results see Commander and Köllo (2002).  

The survey covered 900 enterprises in Hungary, Romania and Russia, and included ques-

tions about changes in technology, ownership and markets between 1997 and 2000. 

Most importantly, it recorded employment and wages of four educational categories 

(primary, vocational, secondary, higher) within four job grades (unskilled and skilled blue 

collars, white collars and managers). Therefore the survey allows the study of how P and 

V labor were combined on the firm level and how their combination was affected by 

changes in the firm’s markets and technology. Wage data were missing for Russia so the 

analysis is restricted to the other two countries. The overwhelming majority of the firms 

and their employees (81 and 90 per cent in Hungary, 76 and 95 per cent in Romania, 

respectively) belonged to industry and services including public utilities.  

Though the employment and wage data were longitudinal, the information on technologi-

cal change related to the whole period, precluding panel estimation. Therefore I esti-

mated regressions explaining three-year changes in the low-skilled share starting with 

purely descriptive models and then turning to optimal cost share equations. The equa-

tions have the general form: 

),,()/(),,()/()4( iiiiiiii XTLfVPorXTLfLP ∆∆=∆∆∆=∆  

where P and V are workers with primary and vocational education, L is total employment, 

T denotes proxies of technology and markets, X stands for further controls like owner-

ship, and ∆ indicates changes between 1997 and 2000.  

The variables of particular interest are those capturing changes in the firm’s markets and 

technologies. I chose three proxies to stand for the T-variables: dummies indicating (i) 

significant growth in exports, (ii) the introduction of new and/or the upgrading of existing 
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product lines, and (iii) the introduction of one or another variant of the ISO quality con-

trol system. Further candidates are available in the survey like changes in suppliers and 

consumers; managers’ crude estimates of the price elasticity of demand for their prod-

ucts; and the number of competitors, which proved insignificant in all specifications. The 

chosen ones certainly capture relevant dimensions. Quality requirements are becoming 

stricter in the domestic market but firms expanding their exports face particularly strong 

competition. Changes in the product mix and modernization of the existing products indi-

cate the firm’s quest for new consumers and/or efforts to keep up with high-quality im-

ported goods. The introduction of ISO is not only important per se – it indicates manag-

ers’ growing awareness of product quality.  

Since wage data were available for a subset of the firms I also estimated cost share 

equations derivable from optimal choice under translog technology. The specification in 

equation (5) is identical with the two-factors equation used in Machin and Van Reenen 

(1998) 
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In the equation sp stands for the wage share of P labor, Y denotes sales, and wP and wH 

are the average wages of P workers and the rest of the labor force (H).  Because of miss-

ing wage and sales data equation (5) could be estimated for relatively small samples. I 

also used a smaller set of right-hand side variables and estimated (5) with Heckman’s 

selectivity bias correction model to allow for non-random selection. The selection probit 

included sector dummies, firm size dummies, ownership and a dummy for the gender 

composition of the labor force.  

As shown in Table 12, over half of the enterprises reported changes in their technologies 

in both Hungary and Romania and about a quarter of them had changes in exports, or 

received FDI.  

Table 12 

Table 13 summarizes the skill share regressions for the two countries and two specifica-

tions, looking at changes in the ratio of P workers to all workers and blue-collars, respec-

tively. Starting with Hungary, we observe that changes in firm size had no effect on the 

share of less-educated workers. Private firms had 3 per cent lower share of P workers in 

2000 holding the 1997 share constant than had state-owned firms. Enterprises signifi-

cantly increasing their exports and/or starting a joint venture in 1997-2000 expanded P 

employment relative to other firms. This pattern was probably explained by a high share 

of export-oriented assembly plants opened by foreign investors in the late 1990s. 

Changes in the product mix, upgrading of the existing products and the introduction of 

ISO significantly decreased the share of low-educated workers. 
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The equation includes a dummy for female majority within unskilled blue collars – one of 

several proxies intended to identify production as opposed to tertiary and auxiliary activi-

ties. Female majority within unskilled blue-collars is typical of large manufacturing estab-

lishments: in the Hungarian sample the probability of female majority was higher by 22 

per cent in manufacturing compared to services and trade; and 15 per cent higher in 

medium-sized and large firms than smaller ones.17 While the firm size and sector dum-

mies were insignificant in all specifications the female majority dummy always proved 

significant and negative. Probably, this indicator disentangles production units more effi-

ciently than do the sector dummies. A negative coefficient suggests that the fraction of 

low-educated workers was more likely to drop in firms where unskilled labor was primar-

ily engaged in production as opposed to auxiliary activities.  

Table 13 

The case of Romania was strikingly similar to that of Hungary, with some differences ex-

plained by the delays of the reform process. Changes in firm size had significant positive 

coefficient suggesting that skill-biased selection in down-sizing enterprises significantly 

contributed to the decline of low-skilled employment. Ownership had no effect probably 

because Romanian state-owned enterprises were still in the stage of initial restructuring 

in this period. The growth of exports had similar, albeit weaker, effect than in Hungary. 

The coefficients on the ‘female majority’ dummies were also significant and similar to 

those in Hungary. Most importantly, the effects of changes in the product mix, upgrading 

of the product lines and introduction of quality control had significant negative effect on 

the low-skilled shares in Romania, too. 

Table 14 

The results of the cost share equations in Table 13 are similar in that the upgrading of 

existing product lines and/or the introduction of new ones decreased the demand for P 

labor while FDI had positive impact in Hungary and no effect in Romania. Changes in 

sales per worker had no effect in Hungary and weekly significant positive effect in Roma-

nia.18 As far as the omitted RHS variables are concerned, the introduction of ISO was 

insignificant in nearly all specifications while export growth and FDI were not significant 

when entered simultaneously. Export growth entered alone suggested a positive impact 

in Hungary (though only at 0.07 level of significance) and no effect in Romania.  

4.2. Can technology explain the full picture - The wages of P and V workers 

While the evidence presented in the previous section suggests a place for SBTC it comes 

from small samples and may not be generalized. Growing demand for skills in blue collar 

occupations can have at least two symptoms one may try to identify with the occupa-

                                                           
17 Firms were asked to tell the gender proportions of their workforce within the four job grades using a simple 
scale (more, equal, less).  
18 The implied own-wage elasticity of demand for P labor (calculated as (γ+sP

2-sP)/sP using the respective pa-
rameter of equation (5) is -0.66 in Romania and -0.49 in Hungary, broadly consistent with the evidence avail-
able elsewhere.Halpern at al. (2004) estimated the own-wage elasticity of demand for P+V labor to be -0.47 
using data on medium-sized and large firms observed in 1996-99. 
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tional data at hand, for a broader set of sectors. First, skill upgrading is likely to increase 

the return to V education within occupations. Second, it is likely that skill upgrading im-

plies additional inflows of more highly skilled labor such as vocationally trained blue col-

lars with secondary education. By contrast, if all what happens is a shift from P to V 

workers within an occupation’s low-skilled labor force, and V wages fall, the process is 

rather driven by V workers’ quest for job openings.   

I try to identify the symptoms in question by looking at the paths of regression-adjusted 

wages in blue-collar occupations using charts, and then by estimating the wage impact of 

shifts within P+V labor as opposed to educational upgrading involving more highly skilled 

labor: shifts away from P+V. This will be done by estimating the fixed effects panel equa-

tion (6): 

where the w-s are regression-adjusted wages relative to office clerks with secondary 

education, X stands for controls in the individual earnings functions (gender, experience, 

squared, region), P, V, S and H denote the number of workers with primary, vocational, 

secondary and higher education, respectively, while j and t stand for occupations and 

years. The expectations are β1<0 and β2>0. As we lack annual data prior to 1994 equa-

tion (4) could be estimated only for 1994-2003. Since the number of P and V workers in 

white collar occupations was already minimal in this period, I restricted the estimation to 

the 10 blue collar occupations over 10 years.  

Starting with chart (a) of Figure 11 we can observe steeply falling returns to V attain-

ment in six out of the ten blue collar occupations including cleaners, porters & guards, 

drivers, farm workers and skilled blue collars in construction and trade. Starting from a 

wage advantage of 0.08 to 0.2 log points in 1986, their returns were almost continually 

converging to zero and ended in the ±0.05 range in 2003. Chart (b) shows that their 

wages also fell relative to office clerks with secondary education, the reference category 

in the individual regressions. A slight recovery could be observed with cleaners and por-

ters in 2000-2002 when the national minimum wage was substantially increased19. 

The case was different with occupations more closely affiliated with industrial production 

and services (skilled industrial and service-related occupations, machine operators, as-

semblers and laborers). The within-occupation returns to V qualification were almost con-

tinually growing in manufacturing until 2000, and started to rebound in 2003, after the 

minimum wage shock was over. The figures for service workers display large fluctuations 

but do not hint at the kind of devaluation observed in the first group of occupations. Vo-

cationally trained industrial and service workers experienced a substantial decline in their 

relative wages vis-à-vis office clerks in 1986-92 but not later, except for laborers. 

                                                           
19 The unique, mandatory national minimum wage was increased by 13 per cent in 2000, 57 per cent in 2001 
and 25 per cent in 2002, substantially improving the position of low-wage workers, at least temporarily. 
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Figure 11 

To what extent were these developments explained by the two aspects of educational 

upgrading considered in equation (6)? The results presented in Table 14 seem to be con-

sistent with the expectation. The shifts from P to V labor holding S+H constant implied 

falling returns to V education while skill upgrading involving the inflows of highly skilled 

workers increased the returns to V attainment. A unit increase in V/(V+P) reduced to 

wage advantage of V workers by 0.49 log points while a unit increase in (S+H)/(V+P) 

increased it by 0.16. Re-estimating the equations with V and P wages rather than their 

difference on the left hand suggested that the substitution for V labor within V+P drove 

the wages of V workers downward, while skill upgrading did not significantly affect their 

position in the overall wage hierarchy (second row). The third row of the table indicates 

that P wages were insensitive to the inflows of more highly skilled workers. 

Table 14 

Adding a dummy to the wage return equation for 2001-2002 in order to capture the ef-

fect of the minimum wage hikes resulted in a parameter of -.026, significant at the 0.01 

level. A random effects model estimated with dummies for industry and industry-cum-

services yielded significant positive coefficients of 0.071 and 0.051 respectively. (It 

should be noted, however, that the Hausman-test rejected the random effects specifica-

tion.) A fixed effects model estimated for 1986-2003 - implying unequal steps in the time 

dimension - returned significantly negative β1 and insignificantly positive β2.  

The findings should be interpreted with caution for possible biases. First, and most im-

portantly, the wage figures are not controlled for selection bias. This is a problem be-

cause the wage advantage of V workers may apparently vanish if employers retain the 

most productive individuals within the P group. This, however, would not imply a decline 

of V wages relative to office clerks – a fact that we also observed in the first group of 

occupations. It is also unlikely that selectivity bias reduces the distance between ob-

served P and V wages more in the first than in the second groups of occupations. On the 

one hand, P employment fell by 66 per cent in the first group and 73 per cent in the in-

dustrial and service-related occupations in 1986-2003. On the other hand, the low-skilled 

share remained much higher in the former than the latter group. These facts predict 

equal or smaller degree of selectivity bias in the first group of occupations, where the 

observed data hint at the vanishing of returns to V education. (à tárki) 

Second, another kind of bias may stem from the exclusion of micro-firms from the esti-

mation of relative wages. This was a deliberate choice in order to ensure comparability at 

the expense of full coverage. From 2003 onwards the WS comprised all firms including 

random samples of sole-proprietorships, so at least for one year one could check how the 

restriction affects the estimates. Generally, the estimates for all firms and those with 10 

or more workers fall very close to each other but six outliers can be found in construction 

and trade. The estimates for the whole economy are significantly lower, suggesting that 

the practice of combining an ‘official’ minimum wage with under-the-counter cash pay-
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ments is particularly wide-spread in the small firms of these sectors. This is likely to af-

fect the wage estimates for V workers relative to office clerks but unlikely to question the 

finding of diminishing returns to V attainment within these occupations. The results for 

other occupations do not change if smaller firms are included in the sample. (The esti-

mates are available on request). 

In view of the wage evolutions it would be awkward to interpret the observed shifts to-

ward V labor generally as a result of ‘skill upgrading’. The employment of V labor grew by 

275 thousand in 1986-2003. As much as 196 thousand or 71 per cent of the net growth 

was absorbed by occupations where the returns to V qualification fell substantially or dis-

appeared completely. In 2003 the porters, guards, cleaners, farmers, construction and 

trade workers who had primary or vocational attainment were practically equally evalu-

ated by their employers. This was not the case in services and industrial occupations in-

cluding machine operators, assemblers and laborers, where V workers gained ground 

without losing their returns to education, or descending in the overall wage hierarchy 

(not after 1992, at least).   

5. CONCLUSIONS 

The paper argued that there is strong mismatch between demand for skills and the skill 

endowments of people with primary and apprentice-based vocational education in several 

CEEs, which obstructs the entry of both groups to the growing tertiary/white collar sec-

tor. Evidence from Hungary suggested that substitution away from P labor within blue-

collar occupations can be driven by SBTC as well as ‘crowding out’ of the least educated 

by their slightly more skilled counterparts.  

The exclusion of less-educated population from work is among the region’s most severe 

social problems. Even if the less-educated can find casual employment in the hidden 

economy they are deprived of the long-run gains of having a steady, registered job. The 

communist school system and technology are clearly responsible for this failure: the col-

lapsing system left behind a sizeable low-skilled population that was socialized in school 

and work for simple repetitive tasks, deprived of the competencies required in a modern, 

post-industrial market economy. If the conjectures and scattered empirical results of this 

paper depict the problem properly, serious efforts are required in educational and em-

ployment policies to overcome this legacy. Preparing primary school pupils for work (be-

side preparing them for further studies), fighting school segregation and reducing the 

drop-out rates in secondary schools could mitigate the degree of social exclusion and 

poverty of the least educated. The role for minimum wage policies and job search assis-

tance in place of passive income support remains a question to be solved (East and 

West). While several authors including Acemoglu (1998) or van den Berg (1998) pro-

posed minimum wages and higher benefits as a remedy, empirical support to their sug-

gestions need to be collected. The strong positive contribution of wage-sensitive assem-

bly plants and related exports to unskilled employment calls for caution (and so does the 

experience with Hungary’s agressive minimum wage policies that brought about further 

fall in unskilled employment). The search for proper policies is all the more desirable as, 
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if the unskilled unemployment problem is neglected, aggregate employment will pre-

dictably remain at its current level. 
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Table 1: Employment by education in five CEEs 
 
 Below upper  

secondary 
ISCED 0-2 

Upper  
secondary 
ISCED 3 

Tertiary 
 

ISCED 5-7 
Levels in 2002    
OECD non-CEE, unweighted mean 57 73 82 
(standard deviation) (8) (6) (8) 
Czech R 47 76 88 
Hungary1 371 72 83 
Poland 41 65 84 
Slovakia 30 70 87 
Slovenia2 40 74 87 
Log changes in 1995-2002    
OECD non-CEE, unweighted mean .013 .022 .007 
(standard deviation) (.051) (.029) (.025) 
Czech R -.175 -.076 -.044 
Hungary -.027 .007 .023 
Hungary 1992-2002 -.217 -.067 -.011 
Poland -.198 -.074 -.012 
Slovakia -.262 -.069 -.011 
Slovenia n.a. n.a. n.a. 
OECD Employment Outlook, 2003 except: 1) Hungary 1992, 1995: author’s calculation from the Labor Force Survey. 2) Slovenia: 
Employment and labour market in Central European countries, European Commission, 2003, p. 56, population aged 15-64 
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Table 2. Deviation of the employment-population ratio from the OECD average – Decomposition, 2002 
 
  Weigthed with the educational 

composition of the OECD 
 Weighted with the educational 

composition of the country 
 

Aggregate 
employment, 

deviation from 
the OECD 

mean 
per cent 

 Parameter 
effect of low-
skilled em-
ployment 

All other 
effects 

 Parameter 
effect of low-
skilled em-
ployment 

All other 
effects 

Hungary -7.8  -6.4 -1.2  -5.8 -2.0 
Poland -10.7  -6.1 -4.6  -3.4 -7.3 
Slovakia -5.0  -9.3 4.3  -4.1 -0.9 
Slovenia -6.0  -5.4 -0.6  -5.8 -0.2 
Czech R 2.6  -3.8 6.4  -1.4 4.0 
Data source: Education at a Glance, OECD, 2004. ’Low-skilled’ stands for less than upper secondary degree 
  
 
Table 3: The educational composition of the labor force by broad occupation (IALS, men aged 15-59) 
 
 Occupation a /  Years in school b 0-10 11 12-14 >14 Total 
 Czech Republic 
Legislators, senior officials, professionals 1.36 5.67 28.99 63.97 100.00 
Technicians and associate professionals 2.29 5.69 57.56 34.45 100.00 
Service workers and sales personnel 17.13 25.74 54.80 2.33 100.00 
Craft and related trades workers 9.51 25.68 59.13 5.68 100.00 
Plant and machine operators, assemblers, elementary  19.61 21.28 56.22 2.88 100.00 
                Total  9.21 17.20 51.78 21.82 100.00 
 Hungary 
Legislators, senior officials, professionals 0.00 2.61 5.45 91.94 100.00 
Technicians and associate professionals 5.77 2.78 62.62 28.82 100.00 
Service workers and sales personnel 12.14 31.18 39.29 17.40 100.00 
Craft and related trades workers 11.19 55.13 22.46 11.22 100.00 
Plant and machine operators, assemblers, elementary  37.32 44.93 16.95 0.80 100.00 
                Total  12.70 35.24 27.84 24.22 100.00 
 Poland 
Legislators, senior officials, professionals 4.46 1.83 24.51 69.20 100.00 
Technicians and associate professionals 6.86 13.06 62.96 17.12 100.00 
Service workers and sales personnel 13.05 35.15 48.33 3.47 100.00 
Craft and related trades workers 43.76 37.10 16.89 2.26 100.00 
Plant and machine operators, assemblers, elementary  37.81 40.44 19.24 2.52 100.00 
                Total  31.05 30.04 26.10 12.81 100.00 
 Slovenia 
Legislators, senior officials, professionals 1.00 8.98 32.44 57.58 100.00 
Technicians and associate professionals 11.53 16.97 47.22 24.29 100.00 
Service workers and sales personnel 8.54 32.10 49.80 9.56 100.00 
Craft and related trades workers 36.26 41.83 20.94 0.97 100.00 
Plant and machine operators, assemblers, elementary  44.50 37.35 17.07 1.08 100.00 
                Total  25.49 29.60 29.74 15.17 100.00 
Source: IALS. (a) Current or last occupation. (b) Years in school not counted repeated years.  
Number of observations CzR: 1,009, Hungary 907, Poland 1,087, Slovenia 1,087 
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Table 4: Decomposition of country differences in mean literacy test scored 

 
1) Czech Republic (mean difference = +1 point) 

 Parameters Means Components 
 EU-5 CzR EU-5 CzR Param Comp 
0-10 years in school -22.055 -36.126 0.318 0.098 -2.9 6.4 
11 years in school -0.982 -19.202 0.094 0.174 -2.4 -0.8 
15 or more years in school 10.450 24.035 0.240 0.211 3.1 -0.5 
Potential experience -0.300 -0.556 20.767 21.038 -5.3 -0.1 
Literacy tasks in work in the past two yearsa 6.246 1.771 3.623 3.323 -15.5 -1.2 
Ruralb -5.013 -2.444 0.384 0.281 0.9 0.4 
Born in a different country -10.138 26.844 0.056 0.012 1.3 -0.4 
Mother tounge different  -23.250 -3.818 0.060 0.025 0.8 0.5 
Never attends movie, play, concert -12.640 -10.647 0.268 0.240 0.5 0.3 
Never reads books -14.702 -22.071 0.277 0.076 -1.3 3.7 
Low-educated father (ISCED 0-2) -8.856 -4.109 0.393 0.188 1.4 1.3 
Constant 289.947 300.825 1.000 1.000 10.9 0.0 
EU-5: N=5,036, R2=.3667. CzR: N=1,007, R2=.2983. Coefficients insignificant at 0.05 level are printed in italicsc 
 

 

 

(b) Hungary (mean difference= -31 points) 

 Parameters Means Components 
 EU-5 Hungary EU-5 Hungary Param Comp 
0-10 years in school -22.055    -33.840     0.318     0.190     -3.0     3.6  
11 years in school  -0.982    -13.051     0.094     0.350     -2.7    -1.8  
15 or more years in school  10.450     11.279     0.240     0.211      0.2    -0.3  
Potential experience  -0.300     -0.617    20.767    19.474     -6.4     0.6  
Literacy tasks in work in the past two yearsa   6.246      2.707     3.623     2.061    -10.1    -7.0  
Ruralb   -5.013      3.536     0.384     0.358      3.2     0.0  
Born in a different country -10.138      5.862     0.056     0.007      0.5     0.1  
Mother tounge different  -23.250     -5.639     0.060     0.009      0.6     0.7  
Never attends movie, play, concert -12.640     -8.803     0.268     0.442      1.4    -1.9  
Never reads books -14.702    -12.618     0.277     0.196      0.5     1.1  
Low-educated father (ISCED 0-2)  -8.856     -5.095     0.393     0.227      1.2     1.2  
Constant 289.947   277.289     1.000     1.000    -12.7     0.0  
Hungary: N=907, R2=.3159. Coefficients insignificant at 0.05 level are printed in italicsc 
 

(c) Poland (mean difference= -54 points) 

 Parameters Means Components 
 EU-5 Poland EU-5 Poland Param Comp 
0-10 years in school -22.055    -31.511     0.318     0.349     -3.2    -0.8  
11 years in school   -0.982    -21.637     0.094     0.290     -4.0    -2.2  
15 or more years in school   10.450     10.952     0.240     0.115      0.1    -1.3  
Potential experience   -0.300     -0.491    20.767    20.656     -3.9     0.0  
Literacy tasks in work in the past two yearsa    6.246      5.454     3.623     1.959     -2.2    -9.7  
Ruralb    -5.013     -8.355     0.384     0.388     -1.3    -0.0  
Born in a different country  -10.138      3.657     0.056     0.011      0.5     0.1  
Mother tounge different   -23.250     -6.109     0.060     0.008      0.6     0.8  
Never attends movie, play, concert  -12.640     -1.672     0.268     0.638      5.0    -2.6  
Never reads books  -14.702    -21.322     0.277     0.254     -1.8     0.4  
Low-educated father (ISCED 0-2)   -8.856     -8.070     0.393     0.562      0.4    -1.4 
Constant  289.947   262.824     1.000     1.000    -27.1     0.0 
Poland: N=1,083, R2=.3036. Coefficients insignificant at 0.05 level are printed in italicsc 
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 (d) Slovenia (mean difference= -53 points) 

 Parameters Means Components 
 EU-5 Slovenia EU-5 Slovenia Param Comp 
0-10 years in school -22.055    -44.143     0.318     0.276     -6.6     1.4  
11 years in school  -0.982    -13.842     0.094     0.292     -2.5    -1.5  
15 or more years in school  10.450     14.811     0.240     0.138      0.8    -1.3  
Potential experience  -0.300     -0.831    20.767    21.551    -11.2    -0.4  
Literacy tasks in work in the past two yearsa   6.246      5.180     3.623     2.602     -3.3    -5.8  
Ruralb  -5.013    -15.056     0.384     0.273     -3.3     1.1  
Born in a different country -10.138      3.757     0.056     0.105      1.1    -0.2  
Mother tounge different  -23.250    -14.959     0.060     0.093      0.6    -0.6  
Never attends movie, play, concert -12.640     -8.317     0.268     0.355      1.3    -0.9  
Never reads books -14.702    -15.346     0.277     0.283     -0.2    -0.1  
Low-educated father (ISCED 0-2)  -8.856    -12.816     0.393     0.159     -1.1     2.5  
Constant 289.947   267.035     1.000     1.000    -22.9     0.0  
Slovenia: N=1,085, R2=.4829. Coefficients insignificant at 0.05 level are printed in italicsc 

 
(a) The number of Type 2 workplace literacy tasks (0 to 6) as defined in the Data Appendix. In the case of 

non-employed workers the information relates to the last job provided the respondent had a job within two 
years preceding the interview. 

(b) Rural stands for communities with less than 20,000 inhabitants.  
(c) OLS with Huber/White standard errors. 
(d) In the estimation sample the test score ranged between 25 and 420 with a mean of 277 and a standard 

deviation of 57 points. 
 
 
 
Table 5: Coefficients from equation (1) re-estimated with education × age dummies  
 

Years in school EU-5 Czech R Hungary Poland Slovenia 
 Young Old Young Old Young Old Young Old Young Old 
0-10 -19.6 -22.6 -43.9 -34.5 -31.4 -27.7 -28.8 -33.5 -31.9 -48.2 
11 4.5n -0.8 n -4.2 n -26.2 -3.4n -8.15 -16.9 -16.4 -1.6 n -12.6 
12-14 6.3 0 13.3 0 16.5 0 8.8 0 14.7 0 
15- 17.2 12.2 40.9 26.3 33.8 11.6 10 26.4 9.8 n 29.3 17.4 
N, aR2 5,036 .3635 1,007 .2945 907 .3166 1,083 .2919 1,085 .4662 
5 and 10 indicates significance at 0.05 and 0.1 level, n indicates the coefficient is insignificant. Old stands for age 36-59. 
 

 
 
Table 6: Estimated score differentials between educational categories for workers aged 15-35 and 36-59  
 

 EU-5 Czech R Hungary Poland Slovenia 
 Young Old Young Old Young Old Young Old Young Old 
0-10 versus 11 -24.1 -21.3 -39.7 -8.3 -28.0 -19.6 -11.9 -17.1 -30.3 -35.6 
11 versus 12-14 -1.8 -0.8 -17.5 -13.3 .-19.9 -8.1 -25.7 -16.4 -16.3 -12.6 
15- versus 12-14 11.5 12.2 27.6 26.3 17.3 11.6 17.6 9.8 14.6 17.4 
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Table 7: Ordered logit estimates of the number of Type 2 literacy tasks in the EU-5 
 
Dependent variable: Number of Type 2 literacy tasks at work (0-6) 
Sample: Workers who had a job in two years preceding the interview in Belgium, Netherlands, Italy, Norway and Sweden 
 
 Coefficient St. error 
Legislators, senior officials and managers .0381n .1252 
Technicians and associate professionals -.7355 .1021 
Service workers and shop and market sales workers -1.38 .1173 
Craft and related trades workers -2.205 .1129 
Plant and machine operators, assemblers, elementary occupations -2.37 .1305 
Activities not adequately defined -.6029 .2132 
Agriculture, hunting, forestry & fishing -.4077 .1344 
Mining and quarrying .8083 .3357 
Electricity, gas and water .2987 n .2046 
Construction -.5426 .0999 
Wholesale and retail trade -.3915 .1024 
Transport, storage and communications -.0635 n .1119 
Financing, insurance, real est. & bus .4630 .1128 
Community, social and personal services -.0086 n .0893 
dk/refused 1.048 .4708 
Rural  .0678 n .0570 
/cut1  -4.015 .1225 
/cut2  -3.328 .1173 
/cut3  -2.747 .1144 
/cut4  -2.117 .1119 
/cut5  -1.40 .1095 
/cut6  -.4673 .1074 
Number of observations 4,450  
LR chi2 (sign) 1244.39 0.0000 
Pseudo R2 .0788  
Reference categories: professionals, manufacturing, urban 
 

 

Table 8: The fraction of jobs with zero literacy requirements by occupation 

 

Occupations    EU-5        CzR     Poland    Hungary   Slovenia 
 Legislators, senior officials and manage     0.026      0.015      0.000      0.000      0.012 
Professionals      0.006      0.017      0.000      0.000      0.000 
Technicians and associate professionals      0.023      0.023      0.037      0.026      0.059 
Service workers and shop & market sales workers     0.094      0.061      0.181      0.129      0.071 
Craft and related trades workers and skilled agricultural     0.176      0.166      0.382      0.271      0.330 
Plant and machine operators, assemblers and elementary      0.155      0.167      0.429      0.359      0.353 
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Table 9: The probability of being employed in a job with zero type 2 literacy tasks 
 
 EU-5 CzR Hungary Poland Slovenia 

Observed      
All employees (p) .079 .105 .185 .258 .200 
Tertiary and/or white collar .034 .021 .048 .096 .042 
Other occupations .159 .175 .269 .341 .335 
Non-employed (last job) .167 .067* .379 .460 .351 

Predicted (qj)      
0-10 classes .264 .222 .427 .455 .527 
11 classes .101 .150 .274 .375 .238 
12-14 classes .077 .128 .083 .119 .082 
15- classes .019 .013 .019 .021 .006 
All non-employed .149 .145 .274 .349 .291 

qjp+(1-qj)      
0-10 classes .756 .801 .652 .662 .578 
11 classes .907 .865 .777 .722 .810 
12-14 classes .929 .886 .932 .911 .934 
15- classes .973 .988 .985 .984 .995 
*) Relates to 38 observations 
 
 
 
 
Table 10: Effect of literacy skills and workplace literacy requirements on the wage quintile position of prime-age males 
 

Reading 
 or writing  
required in  

the job 

The worker 
solved at  
least one 

test at  
level 3 or 4 

 
 

EU-5 a 

 
% 

 
 

CzR 
 

% 

 
 

Hungary 
 

% 

 
 

Poland 
 

% 

 
 

Slovenia 
 

% 
Yes Yes .7514 59.9 1.1525 69.9 .9986 53.2 .9637 33.8 1.4173 37.5 

  (.000)  (.000)  (.000)  (.000)  (.000)  
No Yes .2478 3.9 .7884 6.5 .5380 8.8 .6482 6.3 .6391 3.7 

  (.132)  (.003)  (.011)  (.000)  (.000)  
Yes No .1721 27.5 .3779 19.6 .3194 28.3 .0341 37.6 .2785 41.8 

  (.422)  (.250)  (.244)  (.742)  (.391)  
No No - 8.7 - 4.0 - 9.7 - 22.3 - 17.0 

Age  .2356  .2455  .1226  .2129  .1030  
  (.000)  (.000)  (.005)  (.000)  (.014)  
Age squared  -.0025  -.0029  -.0013  -.0025  -.0010  
  (.000)  (.000)  (.028)  (.000)  (.064)  
Constant  -2.0661  -2.7712  -.0933  -1.3899  .1362  
aR2  .2798  .1270  .1073  .1335  .1880  
F  131.34  17.46  12.39  23.38  25.22  
Prob>F  (.000)  (.000)  (.000)  (.000)  (.000)  
Obs  3,816  670  482  708  539  
OLS, dependent variable: respondent’s wage quintile position. Reference: no workplace literacy requirements and all tests were completed at level 1 or 2 
 Notes: a) Country dummies were added, population weights normalized for countries were used 
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Table 11: Selected indicators of low-skilled employment in Hungary 

 1985 1992  1995 2003 
Share of primary degree holders in       
- Working age population  .52 .40  .38 .27 
- Employment  .44 .28  .23 .15 
- Unemployment  .34* .45  .39 .34 
      Relative employment ratio** .85 .70  .61 .56 
Relative unemployment ratio 0.64* 1.50  1.56 2.12 
The data relate to the population aged 15-55/59. Sources:  Household Budget Survey for 1985, Labor 
Force Surveys for other years *) Labor market states are defined by the ILO definition in 1992-2003. In 
1985 the unemployment rate was calculated as the ratio of „job seekers” to the sum of employed 
workers and job seekers. Prior to 1987 unemployment was not registered and unemployment benefits 
did not exist. **) Employed/working age population (low-skilled/all) 

 
 
Table 12: Variable means and standard deviations in the Hungarian and Romanian firm samples 

 
 Hungary Romania 
Number of firms 265 287 
Log change in the share of less-educated workers   
- within total employment -.020 -.039 
 (.069) (.061) 
- within blue collars a -.021 -.041 
 (.083) (.077) 
Employment of the firm 2000/1997 .936 .763 
 (.281) (.359) 
Significant growth in exports  .250 .207 
Introduction of new/upgrading of existing product lines  .734 .632 
Introduction of ISO quality control .587 .412 
State-owned in 2000 .301 .590 
Started joint venture .275 .470 
Unskilled workers are predominantly female (dummy) .521 .762 
These figures relate to firms with non-zero number of blue-collars in 1997 (260 and 273). Firms were weighted with base-
period employment. 
 
 
 
Table 14: Estimates of cost share equations 
 
Dependent: change in the wage share of P workers  Hungary  Romania 
 OLS  Heckman  OLS  Heckman 
Log change in sales .0043 

(0.47) 
 .0041 

(0.42) 
 .0041 

(1.17) 
 .0039 

(1.14) 
Introduced new product and/or upgraded existing one -.0309 

(2.52) 
 -.0309 

(2.39) 
 -.0199 

(2.46) 
 

 -.0193 
(2.39) 

Started joint venture .0386 
(3.20) 

 .0383 
(2.97) 

 -.0033 
(0.45) 

 -.0029 
(0.39) 

Log change in relative wage .0594 
(2.08) 

 .0596 
(1.98) 

 .0256 
(0.91) 

 .0250 
(0.90) 

Adjusted R2 .0938    .0198   
F (Wald) 5.24  18.72  2.11  7.62 
Prob>F  .0005  .0009  .0812  .1066 
Number of firms 165  274  220  296 
Implied own-wage elasticity evaluated at the sample mean (mid-period) -.48  -.50  -.65  -.67 
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Table 13. Changes in the share of workers with primary education 1997-2000 (OLS) 
 
Explanatory variables: Change in the share of less-educated workers: 
 Dependent 1 Dependent 2 
 Hungary Romania Hungary Romania 
Change of employment  .0227 

(1.48) 
.0364 
(3.78) 

.0000 
(0.00) 

.0375 
(3.02) 

     Significant growth in exports a .0222 
(2.23) 

.0229 
(2.45) 

.0219 
(1.80) 

.0173 
(1.42) 

     Started joint venture a .0413 
(4.32) 

-.0072 
(0.92) 

.0465 
(3.99) 

-.0167 
(1.66) 

     State-owned in 2000a .0331 
(3.12) 

.0049 
(0.61) 

.0344 
(2.65) 

-.0054 
(0.52) 

     Introduced new and/or upgraded existing product lines a -.0227 
(2.21) 

-.0141 
(1.70) 

-.0270 
(2.15) 

-.0272 
(2.50) 

     Introduced quality control a -.0212 
(2.35) 

-.0186 
(2.35) 

-.0250 
(2.27) 

-.0262 
(2.60) 

     Unskilled workers are predominantly female a, -.0213 
(2.35) 

-0.038 
(4.65) 

-.0245 
(2.25) 

-.0383 
(3.66) 

     Constant -.0171 -.0568 .0065 -.0448 
Adjusted R2 .1396 .2020 .1252 .2120 
Number of firms 265 287 260 273 
Dependent 1: percentage change in the share of employees with primary education within all employees 1997-2000 
Dependent 2: percentage change in the share of employees with primary education within blue collars 1997-2000 
a) Dummy variables relating to the period 1997-2000 
 

 

 

 

Table 15: Estimation of equation (6) 
 
Dependent β1 β2 Constant R2 within F Hausman Obs 
 (Prob>t) (Prob>t) (Prob>t) R2 overall (Prob>F) (Prob>chi2) Groups 
        ln(wV/wP ) -.4939 

(.000) 
.1696 
(.001) 

.2895 
(.038) 

.4106 

.0707 
30.66 
(.000) 

28.7 
(.000) 

100 
10 

        ln(wV ) -.3693 
(.002) 

.1043 
(.229) 

-.0752 
(.155) 

.1147 

.1220 
5.70 

(.004) 
7.48 

(.024) 
100 
10 

        ln(wP) .1242 
(.328) 

-.0653 
(.494) 

-.3647 
(.000) 

.0100 

.1860 
0.49 

(.614) 
1.66 

(.436) 
100 
10 

        
Correlation between changes in the two dependent variables: -0.06 
 



 33

 
 
Figure 1: The size distribution of males aged 15-59 by years in school 
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Figure 2:  The number of workplace literacy tasks (0-6) by broad occupations 
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Broad occupations: 
1- Legislators, senior officials, professionals 
2- Technicians and associate professionals 
3- Service workers and sales personnel 
4- Craft and related trades workers 
5- Plant and machine operators, assemblers  
6- Elementary occupations 
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Figure 3: The employment ratios of P and V workers against their joint employment ratio, IALS 
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Figure 4: Employment by educational attainment. Hungary, 1986-2003 (thousand). 
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Figure 5: Adjusted within components of change in P employment, Hungary 
(From top to bottom: 1986-92, 1992-95 and 1995-2003, respectively) 
 

 

 
 
 
 

Figure 6: Relative unemployment rates of P workers in 10 blue collar occupations, Hungary, 1992-2003 
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Notes: The curves show occupational unemployment rates of those with primary education background divided by the weighted mean of 
occupational unemployment rates using the sum of employed and unemployed workers attached to the respective occupations as weights. 
Annual means calculated using the LFS. 
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Figure 7: Between  and within occupation changes in P+V employment 
(Annualized, expressed as per cent of aggregate P+V employment in the base period) 
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Figure 8: Between  and within occupation changes in P employment 
(Annualized, expressed as per cent of aggregate P employment in the base period. Between = black) 
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Figure 9: Between  and within occupation changes in V employment 
(Annualized, expressed as per cent of aggregate V employment in the base period. Between = black)) 
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Figure 10: Linkages between gains and losses in P and V employment 
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Black: industrial ocupations and assembly-type jobs merged (16 occupations) 
Grey: dummy for assembly-type jobs (17 occupations) 
Darker grey: 17 occupations, no control for assembly-type jobs  
All coefficients are significant at 0.01 level except the last one on the right 
 
 
Figure 11: Regression-adjusted wages of V workers by occupations, Hungary, 1986-2003 
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(b) Relative to office clerks with secondary school background 
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(c) Relative to P workers in their occupations 
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(e) Relative to office clerks with secondary school background 
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Data Appendix 
 
The IALS 
 
Sample. The sub-sample used in the paper comprises men aged 15-59 excluding students and has the following composi-
tion by education. 
 
Men aged 15-59 excluding students: number of observations 

 
 Years in school  
 0-10 11 12-14 15- Total 
Sweden    323 148   312   194    977  
Norway (bokmal)    369 114   439   357  1,279  
Netherlands    268  95   309   457  1,129  
Belgium (flanders)    120  17   247   263    647  
Italy    352  86   338   259  1,035  
EU-5 sub-total  1,432 460 1,645 1,530  5,067  
Denmark 231 78 426 363 1,098 
Germany 344 54 176 115 689 
EU-7 sub-total 2,007 592 2,247 2,008 6,854 
UK *   478   597   828   566   2,469  
Ireland    450   132   154    81     817  
Finland    345   156   313   297   1,111  
CzR     86   133   519   271   1,009  
Poland    400   307   256   124   1,087  
Hungary    182   332   214   179     907  
Slovenia    311   326   319   131   1,087  
Total  3,684 2,443 4,248 3,179  13,554  
*) GB and Northern Ireland 
 
Why women were excluded? Women were excluded because their labor market status was recorded in sharply different 
ways in the participating countries as shown by the column for ‘home-makers’.  



 43

The labor market status of women in the IALS (Europe) 
 
 Employed Retired Unempl Student Home-maker Other Total 
UK     60.86      5.35        8.77     2.97     13.04    9.01      100.00  
Ireland     38.36      1.15        6.41    11.18     40.03    2.87      100.00  
Sweden     51.62     27.23        4.84     9.90      3.75    2.66      100.00  
Norway (bokmal)     69.80      1.53        2.81     9.73      6.33    9.80      100.00  
Denmark     62.18     11.94        6.44    13.68      1.19    4.58      100.00  
Finland     59.65     11.39        9.30    13.67      4.61    1.38      100.00  
Netherlands     43.77      9.73        2.53     6.61     33.57    3.78      100.00  
Belgium (flanders)     43.68      6.63        9.74    11.55     25.79    2.62      100.00  
Germany     44.45      8.91        6.55     6.06     25.79    8.24      100.00  
Italy     39.89      8.91        6.67    10.48     34.05    0.00      100.00  
Czech R     58.94     16.25        4.24     9.67      0.14   10.76      100.00  
Poland     46.52     19.04        9.41    11.15     10.70    3.17      100.00  
Hungary     52.13     21.22        6.84     6.33      5.39    8.10      100.00  
Slovenia     54.62     17.22        7.93    13.29      6.63    0.30      100.00  
Total     48.95     10.63        6.95     7.70     20.36    5.41      100.00  
 
 
Education: why years in school, not ISCED. The ISCED classification takes into consideration the type of education a 
person received therefore, in principle, superior to the years in school measure. However, differences in the national interpre-
tation of the classification rules seem to destroy comparability. Countries with identical educational systems like Hungary and 
Poland, for instance, report sharply different shares of ISCED categories depending on how they classify vocational training. 
The cross-country differences are largest in the range of 10-13 years in school. 
 
Proportion classified as ISCED 3 (secondary attainment) by years in school, per cent 

 
 Years in school not counting repeated years 
 10 11 12 13 
UK* 9 16 22 34 
     
Belgium 0 0 75 91 
Poland 5 13 74 71 
Germany 9 43 59 66 
Netherlands 12 27 50 61 
     
Slovenia 5 89 96 94 
Italy 6 69 65 99 
Hungary 10 92 95 86 
Czech R 40 94 95 96 
     
Ireland 24 74 64 37 
Denmark 24 63 92 87 
Sweden 47 76 78 66 
Finland 46 63 92 76 
     
Norway 99 99 99 4 
 
Test scores. The paper relies on the mean of the 15 plausible values estimated by the IALS research team on the basis of 
the test items. This measure has a correlation of 0.98 with the first principal component of the 15 values (Denny at al, 2004), 
and changes little in response to changes in the weighting scheme. It is also strongly correlated with alternative measures of 
literacy like those shown in the table. 
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IALS – Selected indicators of performance 
 
 Mean score St. deviation At least one test 

Level 1 or 2 
All tests 

Level 1 or 2 
UK         278.208          61.904           0.527           0.351 
Ireland         263.982          59.974           0.616           0.424 
Sweden         310.463          48.098           0.318           0.145 
Norway (Bokmal)         297.299          42.804           0.388           0.192 
Denmark         295.286          39.309           0.471           0.180 
Finland         288.952          47.135           0.454           0.262 
Netherlands         291.061          43.103           0.445           0.228 
Belgium (Flanders)         284.011          50.557           0.488           0.276 
Germany         290.105          42.138           0.514           0.219 
Italy         252.067          55.690           0.727           0.516 
Czech R         287.789          45.732           0.564           0.247 
Poland         233.002          61.646           0.839           0.628 
Hungary         255.969          47.570           0.831           0.444 
Slovenia         233.994          60.312           0.831           0.622 
Total         272.653          56.765           0.598           0.361 
 
 
Employment and the selection of comparators. In the IALS, employment is measured in three different ways: employed at 
the time of the interview, had labor income in the preceding year, weeks of employment in the preceding year. This paper 
adopts the first measure. Comparison of Europe with Canada, Chile, New Zeeland and the US ought to involve the discus-
sion of welfare systems and wage determination that would go beyond the subject of this paper. The following table explains 
the principles of selection within Europe.  
 
Employment to population ratios for persons aged 15-64 in the IALS and the OECD Employment 
Outlook (same year or nearest), and the link between education and employment in the IALS 
 
 Year OECD a IALS dE/dY d 

Sweden b 1994 71.5 68.8 0.7 
Norway b 1998 78.2 75.1 1.9** 
Denmark 1998 75.3 68.1 1.5* 
Netherlands  1994 63.0 62.1 0.8 
Belgium (Flanders)  1996 57.0 e 58.2 1.5 
Germany  1998 64.1 57.4 1.5 
Italy  1998 50.8 54.1 1.4 
     UK  1996 67.0 68.0 3.1*** 
Ireland  1994 52.3 50.6 4.2*** 
Finland  1998 64.8 62.4 3.2*** 
     Czech R  1998 67.5 66.3 2.7*** 
Hungary  1998 55.3 56.9 5.3*** 
Poland  1994 58.3 53.7 3.7*** 
Slovenia  1998 63.4c 61.4 2.5*** 
a) OECD Employment Outlook 1999, 225. except for Belgium 
b) Persons aged 16-64  
c)  Refers to 2001. Source: Employment and labour market in Central European countries, European Commission, 

2003, 56 
d) The marginal effect of years in school on the probability of being employed, in per cent, estimated with univariate 

probit. The stars denote the significance of F-test for the equality of the within-country probit parameter with one es-
timated for a pooled sample of continental EU countries (first group). 

e) Refers to 1997. Source: www.oecd.org, Database on Labour Force Statistics 
 
On the one hand, the table gives an overview of employment data in the IALS and publications of the OECD. On the other 
hand it presents the marginal effect of an additional year in school on the probability of being employed as observed in the 
IALS. Because of differences in the definition of employed status we do not expect the IALS and the OECD figures to be 
equal. However, in Denmark and Germany the difference exceeds 6 percentage points, a deviation I cannot explain. The 
probit marginal effects suggest that there is a major difference between the European core, transition economies and three 
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western outliers (Ireland, UK and Finland) in how the employment probability rises with education. Since this paper’s aim is 
to compare transition economies with the European mainstream the three outliers were ignored. Furthermore, if otherwise 
not indicated, results for a pooled sample of Norway, Sweden, Belgium, Netherlands and Italy (EU-5) are used as a bench-
mark for comparison. An IALS-OECD comparison of employment rates by education is rendered impossible for the lack of 
retrospective data in many countries. The employment-to-population ratios of men aged 15-19 excluding students are pre-
sented below: 
 
Employment-to-population ratios of men aged 15-19 excluding students in the IALS 

 
 Years in school not counting repeated years 
 0-10 11 12-14 15- 
European core (with DK, D) 0.783 0.750 0.819 0.887 
European core (without DK, D) 0.781 0.780 0.851 0.884 
UK  0.670 0.791 0.830 0.907 
Ireland  0.606 0.804 0.823 0.872 
Finland  0.620 0.783 0.821 0.893 
CzR  0.714 0.827 0.883 0.954 
Poland  0.597 0.745 0.767 0.910 
Hungary  0.357 0.686 0.778 0.832 
Slovenia  0.728 0.806 0.817 0.912 
 
Workplace literacy requirements. The IALS looked at the occurrence of ten types of literacy tasks, each measured on a 
five-digit ordinal scale (1- every day, 2-a few times a week, 3-once a week, 4-less than once a week, 5-rarely or never). 
Iterated factor analysis of these items for the whole sample (N=12,175) provided the following results: 
 
Factor names: Type 2 Type1 Uniqueness 
Reads letters, memos  0.7740 -0.1170 0.3872 
Reads reports, articles, journals, magazines 0.7372 -0.1771 0.4252 
Reads manuals, reference books, catalogues 0.6838 -0.2006 0.4922 
Reads diagrams, schematics 0.4809 -0.1816 0.7357 
Reads bills, invoices, budget tables 0.6142 0.3878 0.4724 
Reads material in foreign language 0.3891 -0.1484 0.8265 
Reads instructions of use, recipes 0.3495 0.0518 0.8752 
Writes letters, memos 0.7471 -0.0658 0.4374 
Writes forms, bills, invoices, budget tables 0.6330 0.5847 0.2574 
Writes reports, articles 0.6242 -0.1183 0.5964 
Eigenvalue 3.967 0.686  
 
Splitting the items into two groups on the basis of the sign of factor loadings in factor 2 and turning to binary variables (0 – 
rarely or never reads or writes, 1 – reads or writes regularly) I defined two continuous variables measuring the number of 
type1 and type 2 literacy tasks, which run from 0 to 6 and 0 to 3, respectively. Ordered logit estimates of wages (with the 
person’s wage quintile position on the left hand, experience and its squared, years in school, country dummies and the num-
ber of type 1 and type 2 literacy tasks on the right hand) yielded a parameter of 0.28 (Z=28.26) for type 2 tasks and 0.02 
(Z=1.01) for type 1 tasks. 
 
Occupational panel, Hungary 
The data set distinguished 17 occupations covering the whole labor force: 
 
Occupations Type Notes 
Cleaners E Code  911 
Unskilled laborers E Codes 913-919  
Machine operators E Codes 81-83. Includes the operators of mobile machines such as cranes,  
Porters and guards E Codes 912 and 536 including security guards 
Farm workers E Codes 61-64 and 92 including the drivers of agricultural vehicles 
Drivers S Code 833, 835, 836 Car, truck and bus. Excludes the drivers of agricultural vehicles 
SBCO construction S Code 76  
SBCO industry S Codes 71-75 
SBCO trade S Codes 51 and 421, 422 and 429 comprising cashiers 
SBCO services S Codes 52-53 except 532, 533 and 536. Includes transport, mail and telecommunication 
Office clerks W Codes 41-42 and 532-533 comprising office based jobs in health and social services 
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Technicians, assistants W Codes 31-34 
Administrators W Codes 35-39 
Managers W Codes 11-14 
Professionals W Codes 21-29 except 22-24 (teachers and doctors) 
Teachers and doctors W Codes 22-24 
Armed forces W Codes XX 
SBCO stands for skilled blue-collar occupations. Types are E=elementary, S- skilled blue collar, W-white collar 
 
The data were filled in using the Labor Force Survey (LFS) and the Wage Survey (WS), a matched employer-employee data 
set covering random samples of 130 to 190 thousand workers in 3 to 15 thousand firms and the budget sector. 
 
 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 
Labor Force Survey  
70 to 90 thousand observations per quarter 

                  

Wage Survey (firm size limit) 
130 to 190 thousand observations per year 

20   20   20  20 10 10 10 10 5 5 5 5 1 

Change in the occupational code system        X           
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