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Returns to Education in Europe — Detailed Results from a
Harmonized Survey

Abstract

We use the European Community Household Panel, a harmonized data set
covering the countries of the European Union, to provide detailed estimates
of the returns to education. Our results can be summarized as follows. Firstly,
average returns to education have been mostly stable during the second half of
the 1990s and are highest in Portugal and Ireland and lowest in the UK and
Italy. Secondly, returns to schooling are significantly negatively related to the
educational attainment of the population. Thirdly, for most countries we find
significant cohort effects and these are in general uniform across countries im-
plying lower returns to education for younger cohorts. Fourthly, in most coun-
tries schooling exerts a significantly stronger impact on wages at the top of the
wage distribution, aggravating within-group inequality. Finally, we provide
evidence that the more pronounced the difference in returns to education
along the wage distribution, the higher the average return to education.
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1 Introduction

In the last couple of years it has been recognized that human capital may be one of the key
drivers of economic growth (Middendorf 2006; OECD 2003). The channels through which it
might work are manifold but higher education is also likely to operate indirectly for example
through better health (Berger and Leigh 1989; Kenkel 1991; Groot and van den Brink 2004)
or lower crime (Lochner and Moretti 2004; Buonanno and Leonida 2006). Thus, education
yields social benefits and policy-makers should strive for a higher educational attainment of

the population.

Today, however, the major European countries are losing ground in providing a better
educated workforce. In Germany, the share of the population who has attained tertiary
education has declined for the 25 to 34-year cohort while Italy did not accomplish to increase
it and is now below the level of Chile (OECD 2006: 32).' Thus, the goal of the Lisbon agenda,
to make the EU “the most competitive and dynamic knowledge-driven economy” by the year
2010 seems far out of reach, which has already been conceded by the European Commission

(European Commission 2004).

For the individual, the decision to invest in human capital, like other investment decisions,
hinges on the internal rate of return of that investment. If these returns turn out to be
disproportionately high relative to other investments, this may be a sign of a market failure
(Harmon, Oosterbeck and Walker 2003) and thus, besides the externalities outlined above,
another reason for intervention. While there are numerous studies dealing with estimates of
the economic return to education in European countries, cross-national comparisons are
flawed as they are based on different datasets, different estimation procedures, or both.

This study therefore uses a unique standardized European survey, the ECHP, to provide
detailed estimates of the returns to education in Europe. Firstly, we estimate the standard
Mincerian wage equation and deliver comparable estimates for the EU-member countries over
time. We then explore if cross-national differences in the levels of returns can be attributed to

the supply of educated workers.

! Figures are for 2004.



Secondly, we analyze if the returns to education have been stable across birth cohorts. This
research question is especially relevant in a European context for two reasons. First of all,
Europe has experienced a large decline in live births. Since the mid 1960s these dropped by
roughly 35 % until 2002. Furthermore, education policy during the 1960s and 1970s provided
for a huge upswing in educational attainment. If the demand for skills has however not kept
pace with this increase, it is likely that education premia have fallen for younger cohorts.
Despite these strong reasons for changes in the returns to education, so far there is only scarce
empirical evidence for European countries (see Boockmann and Steiner (2006) for an analysis

for West-Germany).

Finally, we use quantile regression techniques to assess the relationship between education
and wage inequality. If returns to schooling are different along the wage distribution,
schooling would exert an impact upon wage inequality. Previous estimation results from
Martins and Pereira (2004) from the mid 1990s for most of the countries included in our own
analysis point at returns being higher at the upper part of the wage distribution. Thus, contrary
to common beliefs, schooling would have a positive impact upon within-levels wage

inequality. Thus far, this question has not been addressed with comparable data, though.

The remainder of the paper is organized as follows. Section 2 provides an overview of recent
estimates of the economic returns to schooling in Europe. Section 3 explains the estimation
approach as well as the utilized data. In section 4 the estimation results are presented and

section 5 concludes.

2 Recent evidence on returns to education in Europe

The project Public Funding and Private Returns to Education (PURE), funded by the
European Commission, involved researchers from 15 European countries and aimed at
providing comparable estimates of the private returns to education (for the following results
see Harmon, Walker and Westergaard-Nielsen 2001). As all of the researchers analyzed their
respective national datasets, the results of their study are per se not comparable across
countries. Yet, the project partners agreed on estimating a common specification of the wage-

equation, which increases comparability.



According to their results, Ireland, the UK and Portugal feature the highest returns to
education in 1995, whereas Norway, Denmark and Sweden are characterized by the lowest
returns. Furthermore, for the UK, Ireland, Germany, Greece and Italy they observe a
substantial difference in returns between genders as females receive a significantly higher
education premium than men. As the respective datasets are longitudinal in nature, the PURE
project had also the opportunity to provide estimates of the economic return to schooling over
time. Across countries, however, they do not identify a common trend in returns. For men,
they identify a falling trend in returns from the mid 1980s until the mid 1990s in Austria and

Portugal, whereas Denmark, Portugal, the UK and Italy seem to exhibit an increasing trend.

Martins and Pereira (2004) rely on these estimates and address the relation between schooling
and wage-inequality. Utilizing quantile regression techniques, they show that for nearly all
EU countries, returns to schooling are significantly higher at the top of the wage distribution.
Individuals, who are at the top of the conditional wage distribution, are there because of their
unobserved characteristics and the results suggest that this group receives a higher education

increment. Their results therefore imply that schooling aggravates within-group inequality.

Heinrich and Hildebrand (2005) provide comparable estimates of the return to schooling for
the countries of the EU-15 by utilizing wave 3 (1996) of the European Community Household
Panel. Their results show, that the returns are highest in Portugal, Spain and Luxembourg and
lowest in the Nordic countries Denmark and Finland as well as in the Netherlands. Correcting
these estimates by the direct costs of education, which in the original Mincer-framework are
assumed to be negligible, their estimates change only slightly by no more than 10%, leaving

the overall country-ranking unaffected.

The authors further examine the link between educational attainment and labor force
participation as well as between educational attainment and unemployment. Their results
show, that the positive effect of education on labor force participation is especially marked for
women whereas the probability of unemployment decreases strongly with male educational

attainment.

Garcia-Mainar and Montuenga-Gomez (2005) also make use of the ECHP and estimate

returns to education in Portugal and Spain both for employees and self-employed workers,
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respectively. Schooling, however, has to be considered endogenous in the Mincer-framework
and the authors try to overcome this problem by using an Instrumental-Variables (IV)
approach. In particular, they apply the Efficient Generalized Instrumental Variables estimator
(EGIV) by Hausman and Taylor (1981). This makes use of the panel data structure and uses
all exogenous variables as well as means of the time-varying regressors as instruments to

obtain a consistent estimate of the return to education.

Their estimation results show, that the returns to education in Spain are higher for wage-
earners than for self-employed workers while the opposite holds in Portugal. In the latter
country, both wage earners (9.5 %) and self-employed workers (10.0 %) exhibit a higher

return to education than their counterparts in Spain (8.8 % and 4.9 %, respectively).

The analysis of the relationship between demography and earnings was motivated by the
entry of the baby-boom cohorts in the US labor market. If workers are imperfect substitutes
across ages, individuals born in a large birth cohort will face lower wages (Welch 1979).
Analogical, exogenous shifts in educational attainment across cohorts will change the relative
supply of highly educated workers and thus the return to education (Card and Lemieux 2001).
At first glance less clearly, the pure size of a birth cohort may matter for education premia,
too. If jobs for more educated workers also require more training, the substitutability between
young and old workers diminishes with education (Stapleton and Young 1988). Thus,

individuals born in a large cohort will face lower returns to education.

Europe is facing two distinct circumstances, which suggest a rather huge change in education
premia across birth cohorts. Firstly, the number of live births has fallen dramatically since the
mid 1960s which may positively affect the return to education. Secondly, education reforms
in Europe taking place in the 1960s to 1970s provided for a huge increase in educational
attainment which may abate education premia. Despite these reasons for a change in the
returns to education in European countries, however, empirical evidence is scarce.
Boockmann and Steiner (2006) analyze cohort effects in the returns to education for West
German workers. For women their results show a large continuous decline in the wage
premium and the cohort born in the early 1970s features a 6 percentage points lower return to
education compared to the cohort born in the second half of the 1920s. For men of the same
birth cohort, they find a rather small decline of the education premium by about one

percentage point.



3 Data description and Estimation Approach

3.1 Empirical Approach

The benchmark model for empirical estimates of the economic return to schooling is the

Mincer-equation (Mincer 1974) relating earnings ( y ) of the individual i to his schooling (s ),

work experience (e) and squared work experience (e”). The latter can be explained by the
proposition of human capital theory that returns to experience result from on-the-job training.

Thus, the earnings-experience profile is expected to exhibit concavity. X, is a set of other

variables affecting earnings, for example the sector of the economy the individual is working

in, while u; is the error term. This results in the following model:

Iny, =a+ fs, + ye, + ¢} +1X, +u,. (3.1

In this framework, £ can be regarded as the private financial return to schooling. Yet, the

error term u in the wage equation captures individual unobservable effects. These may have
an impact on schooling so that this is correlated with the error term. A prime candidate is the
ability of the individual. This is unobservable but very likely positively correlated with
schooling as more able individuals choose a higher level of schooling. Estimating the Mincer
equation by OLS, part of the impact of ability is ascribed to education which implies an
upward bias of £ (Card 1999).> Griliches (1977) emphasizes another source of bias, though.
Measurement error in the schooling variable leads to a downward bias in the OLS estimator
and this may partially or fully offset the positive bias caused by the omission of ability. As
adequate measures of cognitive ability like IQ-test scores are unfortunately not available in

our data set, we cannot correct this endogeneity bias but will provide OLS results.

As we argued before, there are reasons to believe that cohort effects are relevant for the
returns to schooling. To evaluate this issue, the Mincer-equation is extended by cohort

dummies which yields:

K K
Iny, =a+fs + e + e + KX, +Z77kDik +21ukDikSi +VIL, Huy, (3.2)
k=2 = .

i=1,...,n; t=1994,...,2000.

% Augurzky (2001), utilizing data from the US National Longitudinal Survey of Youth (NLSY), provides evidence that the omission of
ability might even bias the functional form of the Mincer-equation, implying that returns to education increase with schooling, whereas the
opposite seems to hold.
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To increase the sample size, equation (3.2) is estimated on an unbalanced panel of at most 8
years and robust estimation techniques are utilized that account for clustering on individuals.

T, denotes dummy variables depicting if the observation is from the survey year t and D,

denotes dummy variables which take on the value one if the individual is a member of the
birth cohort k, which may span several years. Thus, in equation (3.2) we not only account for
differing returns to education across birth cohorts, but also for birth cohort main effects on

wages.

There is, however, a notable problem which complicates the analysis. Due to the short time-
frame of the survey, we are unable to observe different birth cohorts at the same stages of
their working life. The youngest cohort, for instance, is only observed in their early working
years. It might be though that education is rewarded differently across the life cycle.
Empirically, it is impossible to separate time-effects, cohort effects and life cycle-effects
perfectly from one another because age, birth year and survey year are an exact linear
relationship (Heckman and Robb 1985). We will subsequently account for these life-cycle
effects by including interaction terms between education and experience (see Boockmann and

Steiner 2006). This yields:

K K
Iny, =a+fs, + ye, + 6] + )X, +es, + pels, + Y 1,D, + D 1, Dys, +VI, +u,, (3.3)
k=2 k=2 '

i=1,...,n; t =1994,...,2000.

Applying OLS to equation (3.1), the regression line passes through the mean of the sample.
Thereby one implicitly assumes that a differing impact of the exogenous variables along the
conditional distribution is negligible. If however, the earnings gain from additional schooling
is not the same across the wage distribution, schooling would have an impact upon wage
inequality. We therefore additionally apply quantile regression techniques (Koenker and
Bassett 1978), which allow us to estimate the return to schooling within different quantiles of
the wage distribution. In particular, wage equation (3.1) can be rewritten as (see Martins and

Pereira 2004):

Iny, =c, A, +u, and Quant,(Iny, l¢c;,) =c,4, with 0<@<1.



For simplicity, ¢, represents the vector of all exogenous variables and A, the vector of
parameters. Quant,(Iny,lc,) is the @h conditional quantile of In y given c. The &h

regression quantile solves the problem:

gz}yng(ln Vi =i hg)

where p, () is the tilted absolute value function that yields the &h sample quantile as the

solution. The minimization problem can be solved by linear programming methods whereas
the standard errors are obtained by bootstrapping. The first quartile is obtained by setting
8 =0.25, the median by setting 8 =0.5 and so forth. Thus, by increasing 8 from 0 to 1 we

follow the whole distribution of y, given c.

3.2 Data set

In this paper data from the ECHP is utilized.’ This is a longitudinal data set which covers
eight waves from 1994 to 2001. It started with 60.500 households from 12 member states’ and
has thereafter been extended with Austria, Finland and Sweden joining in 1995, 1996 and
1997, respectively. For most of the countries, a harmonized ECHP questionnaire (the
“Community questionnaire”) has been used, which is designed by Eurostat. Exceptions are
the UK, Germany, Luxembourg and Sweden for which data was converted from national
surveys. For the former two countries, converted data from national surveys is provided
through 1997 whereas for the latter two countries the ECHP questionnaire has been replaced

by national surveys in 1997.

Changes in the member states’ population is reflected in the data through births to household
members and the formation of new households from existing ones. Non-responses and
attrition rates are comparable with other longitudinal household surveys (Peracchi 2002). The
ECHP covers topics as demographics, labor force behavior, health, education, migration and
income, especially earnings and transfers. The income measure used in this study is gross

monthly wages. The survey further reports weakly working hours, which are used to calculate

3 For a description of the ECHP see Eurostat (2003) as well as the website of the EuroPanel Users Network (EPUNet)
http://epunet.essex.ac.uk.

4 Belgium, Denmark, Germany, Greece, Spain, France, Italy, Ireland, Luxembourg, The Netherlands, Portugal and the UK.
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the gross hourly wages, our dependent variable. To compare the estimates across countries as

well as over time, gross wages are adjusted by Purchasing Power Parities.

In the ECHP, as in most European surveys, information on the education of the individual is
only available as a coded variable denoting the “highest educational level completed”. The
corresponding three categories are less than second stage of secondary education (ISCED
levels 0-2), second stage of secondary education (ISCED level 3) and tertiary education
(ISCED levels 5-7). In order to make the estimates comparable to other studies, these have
been transformed to a continuous variable “years of schooling” by using information from the
OECD’s Education at a Glance on the usual time-frame necessary to obtain a certain
educational level in the various countries (see table 7 in the appendix). However, the
estimates do therefore only contain information on the return to an additional year of
education between schooling levels. The experience measure used in the analysis is working
experience as stated in the questionnaire, yet due to data limitations it is not possible to
correct this for unemployment spells. Additional control variables include dummies depicting
if one is a native citizen and if the individual is married, sector dummies as well as regional
dummies on the NUTS-2 level. Generally, data availability across countries prevented us

from estimating a more detailed regression.

For the analysis, data from all waves of the ECHP is used. Estimations are carried out for all
male wage earners, since results for females are likely to be distorted by selection into
employment. Yet, Sweden and Luxembourg are not included in the analysis, since income is
only stated net of taxes. The Netherlands are left out, since apparently there seemed to be

coding problem with the Dutch education data (see also Heinrich and Hildebrand 2005: 14).

The mean characteristics of the 1994 and 2001 samples are presented in table 1. Throughout
the waves, there has been a notable drop in sample size for most of the countries as
individuals have fallen out of the sample. This problem is most severe in Ireland and the
Nordic countries, where the high mobility of individuals is likely to be the reason, whereas in
Portugal there has even been a slight increase in sample size. In 2001, mean hourly gross
wages are highest in Denmark and Belgium and lowest in Greece and Portugal. The latter two

countries, though, have seen the largest rise in wages during the period under examination.

11



"] 9ABM UT S[qE[IEAE 10U UONEULIONUT ;. *A[2A1dadsar (9661) €
SABM PUE (G661) T SABM WOJJ PUR[UL] PUE BLISTY JOJ SANSL] :| "Sasayjuared Ul UOHRIASD PIEPUB)S "dHOH Yl JO § ABM PUB [ 9ABM Ul s39K0[dwa jo d[duwes dy 10} SUBAW e SANTL] :SAION

(8%°0) (6¥°0) (8%°0) (6¥°0) (6¥°0) (67'0)  (L1°0) QLen (Teen (88°0) aze) (€5°0) (Ss°0)
£9°0 190 9€'0 6£°0 LSO 190 L6°0 z s8I 8L8I (484! 0S¢l ST 9C'C 810°C 101°C N
(05°0) 050 0S°0) (6¥°0) (8%°0) oOro (oo oo (6ch (€zen (Toe) (687 (15°0) ((Z50)]
150 ¥$°0 4 170 £9°0 0L'0 660 660 6061 SelT 05Tl 90Tl 17T £6'1 819°C 1€p'¢ uindg
(050 (050 (0s°0) (05°0) Ly0) o o0 (oo  (8TvD acyn Lo aro (Ts0) (85°0)
8¥°0 870 9’0 [340) L9°0 89°0 660 660 w0c 66'1C €T6 98'8 S9'1 PEl YEP'T T9e'T  [pdnpiod
(6v°0) (05°0) (8%°0) (6¥°0) 9¥°0) (S0 (5000  (c00)  (S9°TD) Lo'1n (19°¢) (95°¢) (@0 (1v'0) )
860 Ss0 8¢°0 0r'0 690 Lo 660 660 8781 70'61 8YI1 €011 60T 91T 12€C Liv'E Aoy
(05°0) 0S°0) (6%°0) (6¥°0) (6¥°0) o) (1o  aro  OrvD (80°¢T) (4] (Czard)] (65°0) (€9°0)
SS'0 50 1¥°0 17°0 860 19°0 660 660 68'61 76'81 79l Ly'El 0r'c 0T'C 0¥6 $90°C puvja.f
(8v°0) (6v°0) Ly0) (8¥°0) Ly0) Sy (aro  (€ro  ©91D (@10 (690 (8D 870 (Ly0)
S9°0 19'0 €0 LEO 89°0 1L°0 660 860 18°81 T8'LI €611 70Tl 96'1 69'1 68¢°1 906°1 222210
(050 (6¥°0) (0s°0) (6v°0) (S¥°0) o) (seo) (60  (9TTD) acin @re 10¢) 1s0) (9v°0)
9%°0 0¥°0 £5°0 850 1L°0 €L’0 98°0 18°0 6S1C 0£°0C 8T ¥l L8€CI §6C [4%4 09¥°C L10¢  Luvuren
(6v°0) (6v°0) (6v°0) (6v°0) (05°0) Oro ro o Gren (160D 80¢) (D) 6v'0)  (6v°0)
09°0 860 6£°0 170 LSO 0L°0 L6'0 ¥6°0 €6'L1 LY'1T YOIl 0811 (344 €C'C €LLT €LT'T i |
(050 0S°0) (6%°0) (6¥°0) 0S°0) o (ro (680 (reh (So'1m) (Y] (90°¢) ©1'0) (6¥°0)
950 ¥$°0 wo w0 670 99°0 660 660 S191 160 88'CI SI'El £€e'C LTT SoL SyL'l puvjuly
(6v°0) (6v°0) (8¥°0) (8¥°0) (6v°0) oso aro  ro  @sen  (@ren (80°¢)  (8¢©) Sro)  (8¥'0)
09°0 090 LEO 8¢°0 90 950 660 860 8T€T 08'1¢C 66'¢l 98¢l SL'T 6£°C 1L6 0L91  pHvwudq
(870 (6¥°0) (8¥°0) (6v°0) 9¥°0) o) (9100 (8T (SOTD 09°01) (61°¢) 81°¢) (S¥0) (€70
+9°0 650 S€0 0r'0 0L0 L0 86°0 16°0 17°0¢ 1761 0LCI Ly'Cl §9°C 6£°C 186 Sev'l wnisjog
(050 0S°0) 0S°0) 050 (6¥°0) 6r'0) 1o o 81D F6'11) 9T (4% (8+°0) 95°0)
150 6v°0 870 8%°0 860 190 L6'0 S6°0 $8°0¢C 6961 06CI ELTI e 0TC 66C°1 0S6°1 pLysny
1002 7661 100¢ 7661 100T 17661 100C  ¥661 100¢ 7661 100¢ 17661 100T 7661 100T 7661
(prsnfpe-ddd)
10)09G 9JTAIS 103998 Ansnpuy PpoLLIRIN QAIBN Qouarradxyg s1eak Surjooyos sagem Aoy o az1g ojdweg Anuno)

sonspe)s Arewrwung :J 9[qe],

12



In 2001, educational attainment of the workforce, as measured by schooling years, is highest
in Germany and Denmark with about 14 years of schooling. Portugal, in contrast, still shows
by far the lowest schooling of the workforce with 9.2 years. This is notably below the OECD
average of 11.4 years (figure for 2004; OECD 2006: 41) and reflects that the educational
expansion in Portugal started comparatively late from the mid 1970s on after the dictatorship
(Melo and Benavente 1978). In all but three countries the educational attainment of the
workforce has risen since the beginning of the survey. Exceptions are Finland, France and
Greece, where we observe a small decline. Germany shows the highest share of foreign
employees as well as, according to the importance of the German industry sector, the highest
share of industry workers. The southern European countries as well as the UK instead show a

high share of employees in the service sector.

4. Estimation Results

4.1 Estimates of the average return to education

We begin by estimating the earnings function by OLS for the latest year of the survey, 2001.
Estimation results are reported in table 2. The estimated coefficients on years of schooling as
well as experience are significant at the 1%-level and the model explains from 28 % (UK) to
43 % (Ireland) of the wage variation in the sample countries. Results show that the average
return for males to an additional year of schooling is highest in Ireland and Portugal with rates
of return of around 10.0 %, respectively, followed by Austria and Greece with rates of return
of roughly 8 %. In contrast, returns to education are lowest in the UK, Italy and Germany with
rates of return of around 4.8 % to 5.5 %. Returns to experience are highest in Austria,
Germany and the UK. In the former two countries, this might be explained by the rather high
degree of unionized wage setting with determinated allowances for age or experience.
Furthermore, in all countries, returns to experience exhibit the presumed concave pattern, that
is earnings increase with on-the-job experience but at a diminishing rate. Natives earn
statistically significant more only in five countries of the sample and this difference is the
largest in Italy. Furthermore, married males receive a sizeable wage premium in all countries

except Denmark.
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As there are multiple countries with economic returns to schooling that are similar in size, we
further test if these point estimates are significantly different. For Germany, Italy, Denmark
and Finland, returns to education for men of equal value could not be rejected at conventional
significance levels. The same holds for the two countries with the highest returns in the

sample, Portugal and Ireland.

It is interesting to see if the economic downturn that occurred in 2001 might have caused a
drop in the returns to schooling. We investigate this issue further and allow for varying
coefficients over time. This means that the wage equations are estimated separately for each
wave of the ECHP, that is from 1994 to 2001. From the years 1995 to 1997 however, the
results may be slightly upward biased as only the highest educational attainment of new

entrants to the survey has been recorded.

Figure 1: Returns to Education in Europe 1994-2001

0.13 ///‘\
0.11
0.09
0.07
0.05
0.03 T T T T T T T
1994 1995 1996 1997 1998 1999 2000 2001
—--—Austria === Finland ------ Denmark—— Germany—#—France —#— Belgium—4— Greece —%—Ireland

UK

—X—Italy —6—Spain —+—Portugal

Notes: Estimation results by OLS based on the ECHP.
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As can be seen from figure 1, for the large portion of countries the returns to education have
been very stable during the observation period. In these countries, returns have changed by at
most 1 percentage point and there is no clear tendency across countries that they have either
increased or decreased. In contrast, three countries have experienced a rather huge change in
education premia. In Portugal, the returns to schooling have fallen by around 3 percentage
points from a peak of 13.5% in 1996 to 10.4 % in 2001 while in France returns dropped from
8.4% in 1994 to 6 % in 2001. In Greece, though, returns to education have increased by

around 2 percentage points from 1994 to 2001.

Explaining the cross-country differences in returns to education is a difficult task as they
reflect multiple factors such as the demand for skills, the distribution of workers across
occupations, employment legislation, the strength of unions, educational attainment and
international trade (OECD 2006: 122). Despite the huge number of empirical estimates of the
Mincerian return to education, there are only very few attempts (Denny, Harmon and Lydon
2002, Psacharopulos 1994; Trostel et al. 2001) to explain their cross-country variance.
Acemoglu (1999), in a more general framework, shows that the impact of the relative supply
of skilled workers on the skill premia depends on the skill bias of technology. When countries
are technological followers, an increase in the supply of skills will not induce skill-biased
technological change and the return to education decreases strongly with the supply of skills.
In contrast, when the supply of skills has a huge impact on technology, the demand for skills

rises with supply and may even induce an increase in the education premium.

In a simple model we investigate this further by regressing the estimated returns to schooling
in our sample countries on the educational attainment of the population, as measured by
average schooling years from the data set of Barro and Lee (2001). As the Barro and Lee data
is only available for 5-year intervals, this leaves 23 observations (estimated returns in 1995
for 11 countries and estimated returns in 2000 for 12 countries), and our analysis should
rather be regarded explorative. Estimation results (table 3) confirm previous findings, that
there is a negative relationship between the educational attainment of the workforce and the
returns to schooling and thus variations in returns to education across countries are closely
related to scarcity (Psacharopoulos and Patrinos 2004). A rise in the years of schooling of the
workforce by one standard deviation (1.5 years in 2000) yields a decrease in the return to

education of 1.5 percentage points. Yet, as our dependent variable is itself an estimate, we

16



have to allow for the uncertainty associated with it. This is done in a further regression by
weighting the estimates according to their standard errors (variance-weighted least squares).
Results show, that the point estimate gets rather small, implying a drop in the return to
schooling by 0.75 percentage points if the years of schooling of the workforce rise by 1.5
years. Although we cannot rule out changes in demand for skills by using this simple
framework, these were obviously not strong enough to balance the rise in supply of educated

workers.

Table 3: Returns to education across countries and educational attainment of the

population
OLS Variance-weighted LS
Average years of schooling -0.010 (3.88) -0.005 (8.95)
in the population aged 15 and
over
Constant 0.153 (7.01) 0.099 (22.45)
Obs. 23 23

Notes: Based on estimation results from wave 2 (1995) and wave 7 (2000) of the ECHP and data from Barro and
Lee (2001). t-ratios in parentheses.

4.2 Cohort effects and returns to education

In the previous section, we already considered that there might by time effects which exert an
impact on the average return to schooling. Although the latter remained mostly stable in most
of the sample countries over time, the returns to education might differ depending on the
cohort an individual is born in. Firstly, there may exist exogenous cohort specific factors
which have an impact on the relative supply of educated workers and thus the return to
schooling. Secondly, even the absolute size of the birth cohort might have an impact on
educational premia if the elasticity of substitution between young and old workers varies with
their educational level. There is evidence that elasticities of substitution indeed decrease with
education, which can be explained by the fact that jobs for higher educated workers also

require more on-the-job training (Stapleton and Young 1988).

To analyze if cohort effects are present in our sample of European countries, we subsequently
extend the Mincer-equation with birth cohort dummies as well as interactions between
schooling and these dummy variables. To have a sufficient number of observations, firstly we

17



"[AS] %1 18 JUBIYIUSIS yys [OA] %G T8 JUBIYTUSIS yy [OAJ] %(] J& JULIYIUSIS :, "sosoyjuaIed ur sones-} ‘sfenprarpur
uo SureIsnyd 10 paisnfpe SIOLQ PIepue)S "PINIWIO SAIUWWNP I0)S PUE AUWNUND PILITewl ‘AWWND JATEU ‘SIMUWND Tedk-AoAIns ‘somumnp [euoISay "JHDH AU} JO SIABM [[e WOIJ Ble( :SAON

Y6901 €86cC 18961 686  OIL1I  €Ivcl  L81'cc  S60SI  €LS6 €Tl LLET 590
wi'e 126'S 61T 122’ 6T 66T 179 1L9°€ 17€°C $66'C L19T senptapuy
0€0 €70 90 6£0 90 wo LEO 8¢€0 or'o €0 6£°0 A
000 000 000 000 000 6£0 000 000 000 1°0 000 (oneA-d) suonorIaIuI OYOI-FUITO0YS JO STBAK 1501
wek(€0F)  (PO'T) (89°0) wrr(LL°6)  (TT°T) w(L6°€)  (LS°0) #(16°7) (191 wrk(LTY) aen(L6'T) JueIsU0))
98’1 8€T°0 181°0- +80°1 LSS°0" °066°0 erio LLY0 SLY'0 LST'1 €80°1-

#x(S6°€)  %x(80°0) «(L9'T) #+(8T°7) Q11 81 we(17°9) - (€T°0) sexn(PL'8) (Len w(19°9) 020u0t0dxg
800~ L£00" L£00- 00" 790°0- £€0°0- 6L1°0" 9000~ 9020~ 1S0°0- 950~ ¢

wrk(86'F)  wxn(€L°E)  (9S°T) wrk(L8T)  #x(€T°T) 9z0) #x(969)  x(18°1) wk(SE0T)  #x(6170) s(ST°6)

1S0°0 6200 9100 910°0 LY0'0 €000 010 L10°0 810 9€0°0 8S1°0 QouaLadxy
95°0) swk(067) k(98T wn(TLY)  5x(SOD) (€1°0) s(8ST)  wn(8LY) s (10°€) #(2S°T) se(81°€)

[ £80°0- LLOO- LY0'0- 18070~ €000~ €20°0- 010~ °50°0- 6¥0°0- 0600~ 6961< BUIO0YDS JO SIEd X
(S0 #:(90°€)  %(9L°T) wr(TLE) (60'T) (S1°0) swrn(SLTD) (€8T #(L8T) #:(9€°7) se(F9°€)

6000 0500~ Sv0°0- S€0'0- £70°0- £00°0 00" 090°0- 8200~ wo0- 080°0- 6961-0961 SuI00YDs Jo 1K
Sro (S6'0) =L #x(197)  (61°0) (88°0) (96°0) (170 (89°0) «(T8'1) (L)

1200 1070~ 0¥0°0- €200~ L10°0- S10°0 0100~ €700~ 6000 0€0°0- °€0°0- 6S61-0861 FUIO0YDs Jo s1d X
«(EL'T) (¥0'0) (€L0) «(89'T) (20'0) (S50 (61°0) w(L6'D) (0¥°0) (€91 oOrn

920°0 100°0- S10°0- 1070~ 1000 8000 1000 £€0°0- 000 00" 810°0- 6761-0761 SUI00Yds Jo s1ea
(€50 (6£°0) (9¢°0) (8¢°0) (€1°0) (LE0) #x(TS°€) (€00 s (T1°9) (S¥°0) s (PSY)

1000 100°0- 100°0- 100°0- 100°0- 100°0- L00°0 $00°0- 0100 100°0- ¥10°0 20UALIAAX0,FUIO0YDS JO SIBX
#x(S6°T) ormn 910 S540) ry0) (€D wen(LSY)  (88°0) s (91°8) (€¥°0) #5(69°9)

100°0- 100°0- 1000 1000 100°0- 1000 $00°0- 1000 L00°0~ 100°0- 6000~ 90uoLIadX, FUT00YS JO STBOX
wn(OLT) ase(OTL) 5sen(€9°S) s (LL'9)  54ex(T8E)  5x(LO'T) sk(9TL)  wn(60°9) e (TLL) sr(TOY)  wsn(LY'S) SUI00UdS 10 S180
6500 £Ccro LST'0 890°0 0S1°0 0r0'0 1210 1€1°0 w1o 101°0 £CT0 HO0UDs JO STBA
(6v°0) #:(€STD) (16°0) #+(86'T) +(69'T) #+(01°7) QLX) #0007 (D) (¥$0) #x(TE'T)

Sr1Io- 905°0 £€T0 £61°0 £C8°0 9Ly 0" £90°0- %S0 °06¢€°0 9¢1°0 LLYO 6961<MoyoyH
(¥60) 601 <10 (TsD ($9°0) «(9L'T) (88°0) (FL'0) (¥$°0) Ly0) #x(ST'T)

8ST°0- 600 9¢0°0 8€1°0 £1¢'0 €LE0- €510 961°0 ¥ero 010 STLO 6961-0961 040D
«(S9'T) g0 ¥9°0) (L8°0) (S0'0) «(16'T) Lom (Ts'0) #(P6'T) (90°0) (7¥'0)

LOY'0- €500~ €ero €L0°0 €200~ S9¢°0- SS1°0- sTro 86£°0- €100 LIT'0 6S61-0S61 Ho4oD
#%(80°7) ¥9°0) (00 (€8°0) (LE0) Wrn (6¥'1) (6L°0) (€5’ aLo (€L°0)

80t°0- 760°0- 9£0'0 £90°0 STI'o- 881°0- 91°0- 910 61T°0- o 8S1°0 6761-0761 Ho4yod
N undg w8nmog Koy puvja.y 2000.40) Kuvurid — aoun.a,q yowuacq wnidlog  vLysny J[qeLIeA

(93em A[Inoy sso13 jo wyrieso|
d[qerreA Juapuada(q) stduaer] 3SeA\ I[N 10J STO Aq SHNSIY UONBWIISH — $393JJ9 310Y0d pue ddoin7] ur uoneINp? 0) SWINY :§ 9[qe],

18



pool the data and use robust estimation techniques that account for clustering on individuals.
Secondly we only distinguish five different cohorts: those born between 1940 and 1949, those
born between 1950 and 1959, those born between 1960 and 1969, and those born 1970 or
after whereas the oldest cohort, that is those born before 1940, is our base category. The
Finish data, however, did not provide enough observations even for this rather rough

classification so that Finland had to be excluded from the sample.

The estimation results of the extended Mincer-equation are presented in table 4. In all
countries, except for Belgium and Greece, we find significant cohort effects in the returns to
education as the schooling-cohort interaction terms are jointly significant at the 1%-
significance level. Most interestingly, the pattern of educational premia across adjacent birth
cohorts is the same for nearly all countries with significant cohort effects. In these countries,
returns to education decrease continuously over cohorts born after 1940.° Figure 2 shows this
graphically. To compare the returns across cohorts, it is assumed that workers of all birth
cohorts possess a work experience of 15 years, which certainly does not hold for each cohort.
Therefore, the absolute values of returns cannot be interpreted but only the evolution of

returns across birth cohorts.

The figure shows, that in some countries the decline of returns to education is quite marked.
For instance, the youngest cohort in France suffers from a 10 percentage point lower
education premia compared to the oldest cohort whereas in Austria the difference is 9
percentage points. Yet, it has to be bourn in mind that the youngest cohort, who is born after
1969, may not have totally entered the labor market by the time of the survey, which implies
that their returns may be biased downwards. Furthermore, the returns to education of the
oldest cohort may be biased upwards as there might exist a positive selection of older workers
into employment. Those individuals, whose returns to education are relatively high, might
choose to stay in employment, possibly beyond their retirement age. Disregarding the
youngest as well as the oldest cohort, the decline in education premia is less pronounced.
According to these estimates, returns to education in France and Austria have fallen by 6

percentage points for the cohort born in the 1960s compared to the cohort born in the 1940s.

3 Calculations with a slightly different classification of birth cohorts showed, that this general tendency also holds for Finland. Results are
available from the author upon request.
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Figure 2: Returns to education in Europe for different birth cohorts

Cohort <1940 Cohort 1940-1949 Cohort 1950-1959 Cohort 1960-1969 Cohort >1969

[—--—Austia_----- Denmark —#— France

Germany ——Ireland —*—Italy —+— Portugal —— Spain

UK |

Notes: Calculations based on data from the ECHP under the assumption that workers of all birth cohorts
possess 15 years of work experience.

One exception to the general trend of falling education premia is Germany, where we observe
a u-shaped pattern. The returns do not change for the cohort born in the 1940s then decrease
for the two following cohorts before the youngest cohort experiences a rise in the return of
about 1 percentage point. In the UK, the returns to education first rise for individuals of the
1940s cohort before they decrease continuously over all cohorts born after 1950. In the latter
country, the variation in returns over cohorts though is rather small. The youngest cohort

exhibits a return which is only 1.2 percentage points lower than that of the oldest cohort.

As we could only control for experience, there may still be an autonomous impact of age on
the return to education, which is wrongly ascribed to cohort effects. This problem, however,
may be much more prevalent in cases where individuals work in the public sector because
there age, and not working experience, is mostly relevant for the pay scale grouping
(Boockmann and Steiner 2006). We investigate this further by estimating our model just for
employees working in the private sector. Estimation results (table 5) show, that in some
countries the cohort effects in returns to education are even more pronounced for this group of
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individuals. This may be explained by the more flexible wage-setting in the private compared
to the public sector. An exception is Ireland, where the cohort effects are no longer
significant. In all other countries our previous result, namely that individuals born after 1940
are continuously facing lower returns to education, is confirmed. Admittedly, in Austria, the
UK and Portugal, the decline in returns applies to later cohorts born in the 1950s or 1960s,

respectively.

The results are however at odds with the presumed impact of demography on education
premia. From a peak in the mid 1960s live births declined steadily all over Europe (Biagi and
Lucifora 2005) and this should accordingly raise the returns to education for subsequent
cohorts. A different explanation may be that educational attainment has risen so strong in
most European countries, that this has lowered the return on investments in education. As
explicated in the preceding section, the overall scarcity of educated workers seems to be
positively related to the education premia. Drawing again on the data set by Barro and Lee
(2001), this may partly explain our results. In Austria, for instance, the educational attainment
of the workforce (those aged between 15 and 65) increased in the 1980s (see figure 3 in the
appendix). The cohort born in the 1960s, which entered the labor market about 20 years later,
should therefore exhibit the largest decline in returns, which is reflected in our results.
Furthermore, Spain and Portugal experienced the strongest increase in educational attainment
of all sample countries and these are two countries where the returns to education fall off very

strong.

It has to be noted, however, that the general tendency of a drop in education premia across
cohorts experienced in many of the sample countries might be attributed to developments in
certain fields of study. College enrollments might have risen in a particular field of study,
outpacing demand for that specific labor market group, while in other fields of study there is
still a lack of graduates. In Germany, for instance, there is a reported enduring lack of
engineers. Unfortunately, it is not possible to investigate this issue further. Neither is the field
of study part of the questionnaire of the ECHP, nor is this information available at the country

level.:

© Data from the World Bank on the field of study of college graduates just starts in 2000.
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Furthermore, the observed decline in education premia in most of the sample countries may
be driven by decreasing education quality. Studies for the U.S. (Murnane et al. 2000; Lazear
2003), Canada (Finnie and Meng 2002; Green and Riddell 2003) and the United Kingdom
(McIntosh and Vignoles 2001) suggest that cognitive skills have an impact on individual
earnings. Meanwhile, Womann (2002: 106) compares students’ scores on various tests of
student performance in some of our sample countries, namely Belgium, France, Germany and
the UK, over time and shows that these have actually fallen between 1970 and 1995, despite
the huge increase in spending on education.” Thus, the apparent decline in education quality

may be an additional factor causing the drop in education premia across subsequent cohorts.

4.3 Quantile Regressions

In order to evaluate what masks behind the average return to education across the wage
distribution, we will subsequently apply quantile regression (QR) techniques which allow
estimates of the returns within different quantiles of the wage distribution. Most interesting is
the impact of schooling on wages at the very top and at the very end of the wage distribution.
Table 6 therefore shows estimates of the returns to schooling for the top (9th percentile) and
the bottom (1st percentile) of the wage distribution together with the OLS estimates for the
survey years 1994 (1995 and 1996 in the case of Austria and Finland, respectively) and 2001.

Estimation results show, that in all countries and both survey years, except Denmark in 2001,
the return to education for the 9th decile is higher than the return for the 1st decile. The case
of Portugal in 2001 may illustrate this general finding. While the OLS estimate of the return
to schooling is 10.4 %, the bottom decile features a return to education of just 7.0 % whereas
the top decile exhibits a return of 11.7 %. Thus, returns to schooling increase over the wage
distribution. Individuals, who are at the top of the conditional wage distribution, are there
because of their unobserved characteristics and the results suggest that this group receives a
higher education increment. We have tested if the differences in point estimates between the
deciles are statistically significant.* In all but four countries (Austria, Denmark and Finland in

1994 and 2001 as well as Belgium in 2001) the null of no difference in the coefficients could

7 One exception being Italy, where student performance has slightly improved.
8 Results are available from the author upon request.



be rejected. Thereby, our results in general confirm those by Martins and Pereira (2004) for a

somewhat different country sample.’

Table 6: Estimates of the Return to Schooling (in %) by quantile regressions and OLS

Year Istdec. O9thdec. OLS Year Istdec. 9thdec. OLS

Austria 1995 7.9 8.7 8.3 2001 7.6 8.6 8.3
(7.08) (11.54) (15.31) (8.52) (13.67)  (16.60)
Belgium 1994 4.4 6.7 55 2001 5.6 6.6 6.3
(5.16) (20.89) (16.0) (8.95) (17.38) (15.13)
Denmark 1994 3.7 5.0 4.5 2001 6.5 5.8 5.0
(5.59) (12.65) (14.44) (9.29) (8.75) (13.54)
Finland 1996 4.4 5.7 6.1 2001 6.0 6.7 5.9
(6.72) (13.82) (17.59) (4.95) (6.92) (10.10)
France 1994 6.1 9.7 8.4 2001 4.7 7.1 6.0
(10.65) (15.52) (20.42) (8.65) (11.75)  (17.60)
Germany 1994 3.5 54 4.7 2001 49 5.9 5.5
(6.46) (11.38) (16.43) (13.16) (13.48) (18.15)
Greece 1994 5.7 7.8 6.3 2001 6.8 10.3 8.4
(6.32) (16.45)  (16.69) (7.53) (17.94) (18.86)
Ireland 1994 7.7 11.0 10.4 2001 7.2 11.9 10.6
(7.14) (11.71)  (18.70) (7.39) (8.59) (13.68)
Italy 1994 3.5 6.6 4.8 2001 4.0 7.0 53
(9.31) (25.99) (20.05) (10.54) (17.20) (21.55)
Portugal 1994 8.4 13.8 12.5 2001 7.0 11.7 10.4
(6.82) (17.28)  (19.40) (8.35) (22.90) (21.32)
Spain 1994 6.6 9.5 8.3 2001 53 8.6 7.2
(12.49) (13.12) (25.31) (10.40) (13.37) (21.71)
UK 1994 4.0 6.3 5.7 2001 3.0 5.9 4.8
(5.04) (10.34)  (15.80) (4.42) (8.77) (13.07)

Notes: Own calculations based on the ECHP. t-ratios in parentheses.

Arias et al. (2001) show, that once controlling for ability differences, there remain significant
differences in returns to education along the wage distribution. Thus, the omission of ability
in the wage equation is unlikely to be the main reason for our results. Martins and Pereira

(2004: 365 f.) offer different explanations for the observed pattern. In general, schooling

° The sample of Martins and Pereira (2004) includes the Netherlands, Norway, Sweden, Switzerland and the US but does not contain
Belgium.
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interacts with other factors that also have an impact on wage-differentials and the impact of
these factors is stronger for higher schooling levels. Firstly, there may exist over-education
and high-skilled workers take on low-skilled jobs with a correspondingly lower salary. Thus,
the observed differences in returns to education represent within-skill dispersion of pay.
Secondly, differences in ability may have a stronger impact on wages the higher the schooling
level of the individuals. Thirdly, individuals at the bottom of their conditional wage
distribution may be those that suffer from low school quality, which is neglected in the
Mincer-framework. For highly skilled individuals, with a corresponding higher variety in

schooling paths and fields of study, this problem may be more severe.

Comparing the quantile regression results of 2001 with those of 1994, there are no signs that
either the returns at the bottom of the conditional wage distribution or those at the top have
moved in either direction. Thus, there is no indication that the complementarity between
education and one of the factors outlined above became stronger over time, although the
observation period is rather small. Nevertheless, policies, which aim at reducing wage
inequality in Europe by raising the educational attainment of the workforce, will have to face

that even in a very homogenous educated population wage differentials would be substantial.

Another interesting question is if there is a link between the difference in returns to education
along the wage distribution and the average return to schooling in the population. Pereira and
Martins (2002) note that the former can be understood as a measure of risk associated with an
investment in education as people are doubtful at which position of the wage distribution they
will end up when they enter the labor market. In finance, there is a well known positive
relation between risk and return and Pereira and Martins (2002) indeed find that this also

holds for the risk and return to education.

In general, we can confirm their results. The correlation between the risk of education (the
difference in returns between the first and last decile) and the average return to education is
quit high with 0.69 and 0.65 in 1994 and 2001, respectively. Thus, the return-risk link may be
another factor explaining the differences in observed returns to education within our sample
of EU-countries. There are, however, three exceptions. In Italy and the UK, the difference in
returns between the first and last decil is quite high whereas the average return is rather low.
In contrast, in Belgium the risk of investing in education is very low but the average return is

comparatively high.
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5 Conclusions

In recent years human capital received a prominent role in the political discussion in Europe
which culminated in the Lisbon Agenda. It is, however, becoming increasingly unlikely that
Europe will outperform the US and Japan and become the leading knowledge-based
economy. The aim of economic policy therefore has to be to spur investment in education in

European countries.

This article analyses the individual incentives of investments in education in more detail,
relying on a harmonized European dataset. Our estimation results show, that schooling has
considerable positive effects on earnings and in most of the countries these returns are above
comparable returns on other investments. According to our estimates returns to an additional
year of schooling are in most of the sample countries relatively stable during the second half
of the 1990s and highest in Portugal and Ireland with about 10 % and lowest in the UK and
Italy with about 5 %. Furthermore, we show that the returns to education are negatively

related to the educational attainment of the workforce.

Estimates of the economic return to education for different birth cohorts show, that in nearly
all countries significant cohort effects exist. Furthermore, there seems to be a common trend
among most European countries which implies a continuous decrease in returns to schooling
across subsequent cohorts. While for some countries like France or Denmark, this drop in
education premia is rather huge, for other countries like the UK the decline is far less
pronounced. In sum, these results are at odds with the prediction, that the decline in birth rates
would raise the returns to schooling. Yet, this phenomenon may be explained by the huge
increase in educational attainment during the 1960s and 1970s which might have outpaced
demand. Still unexplained, however, is whether this trend in most of the sample countries is
caused by an education expansion in certain fields of study rather than a broad based
tendency. An additional factor which might explain the drop in education premia across
subsequent cohorts is an apparent decline in education quality. Womann (2002) shows for
some of our sample countries, that students did perform worse over time in various tests on

student performance, despite the huge increase in spending on education.

Finally, we analyze the relation between schooling and wage inequality. Utilizing quantile

regression techniques, results show that in nearly all countries the returns to education are
26



significantly higher at the top of the wage distribution than at the bottom. Results therefore
imply that schooling aggravates within-group inequality. Furthermore, we confirm a previous
result in the literature (Pereira and Martins 2002): the “risk” of education, as indicated by the
difference in returns to schooling along the wage distribution, is positively related to the
average return of education and may further explain the differences in observed returns to

education within our sample of EU-countries.
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Figure 3: Average years of schooling in the population aged 15 and over
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