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ABSTRACT

“For One More Year with You”: Changes in Compulsory
Schooling, Education and the Distribution of Wages in Europe

Using data from 12 European countries and the variation across countries and over time in
the changes of minimum school leaving age, we study the effects of the quantity of education
on the distribution of earnings. We find that compulsory school reforms significantly affect
educational attainment, especially among individuals belonging to the lowest quantile of the
distribution of ability. Contrary to previous findings in the relevant literature, we find that
additional education reduces wage inequality below median income and increases it above
median income. There is also evidence in our data that education and ability are
complements in the production of human capital and earnings. While these results support an
elitist education policy — more education to the brightest, they also suggest that investing in
the less fortunate but bright could payoff both on efficiency and on equity grounds.
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1 Introduction

Does education affect earnings? This question has attr&ctermous attention
among labour economists, as reviewed by Card [2001]. By awg,ldhe em-
pirical literature has focused on the mean returns to educatith substantial
effort devoted to the identification of a causal relatiopshiess has been done
to investigate how additional education affects the distion of earnings. Does
additional education reduce wage inequality? Are the nstto education hetero-
geneous and is this heterogeneity correlated to ability?

These are important policy questions. If education redtiveslispersion of
earnings, and equity is valued by the policy- maker, thernti@aal schooling can
be a powerful tool to combat inequality. It is well known tivadividual ability is
strongly affected by genetic and environmental factore (Senha et al. [2005]).
If education and ability are substitutes in the productiérwman capital and
earnings, then additional investment in the former canrdmrte to reducing the
differences induced by latter (see Ashenfelter and Rouse8[).9

How education and ability interact in the generation of eays and human
capital has important implications for optimal educatiatiqy. De Fraja [2002],
shows that optimal policy is more elitist than market pransin the following
sense: the difference in educational attainment betwaghtkand less able chil-

dren is greater than it would be if education were only predigrivately. In this



case, redistributive education policies that target tise bble are bound to have
a substantial cost in terms of efficiency. His results regjtivat education and
ability are complements.

The exogenous variation provided by minimum school leadgg laws has
been used in the empirical literature since Angrist and en¢1991] to identify
the causal relationship between education and earningssellaws have been
targeted at the less educated component of the populattomtypically belongs
to the lower quantiles of the distribution of earnings. Héwe changes in com-
pulsory education observed in Europe after the war beercpktly beneficial to
the targeted population or have they spread their effe¢teetpopulation at large?

This paper addresses these questions by investigatinglt®nship between
the quantity of attained education and the distributiongpb$s) hourly earnings
in a unique sample of 12 European countries, which we havstearied by pool-
ing together information drawn from three different surweyWe deal with the
endogeneity of education in a quantile regression framlei@lowing Chesher
[2003], and Koenker and Ma [2006] We identify the causal effects of educa-
tion on earnings by using the country and time variation jles by compulsory
school reforms implemented in Europe after the end of thergkworld Wat.

When we treat education as exogenously assigned to indigidua find ev-

1According to this approach the structural model has a triavgstructure, both in the observ-
ables and in the latent variables.

2Moretti and Lochner [2004], Lleras-Muney [2005], and Orewlos [2006] exploited regional
variation within a single country.



idence that one additional year of schooling increases wegpiality, measured
by the90 — 10 log wage differential, in line with previous research batlhe US
(Buchinsky [1994]) and in Europe (Martins and Pereira [2004owever, when
we explicitly allow for the possibility that education isdgenous with respect
to earnings, we find that the relationship between the @iketiurns to education
and the distribution of earnings is U - shaped, with decinmeturns below median
earnings and increasing returns above the median.

Conditional on any quantile of the distribution of abilithet returns to edu-
cation are highest among the individuals who are locatel inothe bottom and
top quantile of the distribution of earnings. Focusing oa ithean quantile treat-
ment effect, we find that assigning an extra year of educatiadhe individuals
in the sample reduces liy9 percentage points the estimate®— 10 log wage
differential. This reduction is generated by&a3 percentage points decline in the
50 — 10 differential, which is almost entirely compensated bjlal percentage
points increase in the 90-50 differential.

By conditioning on a selected quantile of the distributioreafnings, we in-
vestigate how the returns to education vary as we move frerbakttom to the top
guantile of the distribution of ability. Our key finding isghreturns increase with
ability - albeit in a non-monotonic fashion - which pointsdomplementarity in
the relationship between education and ability.

Our empirical estimates also show that the effect of congulschooling
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laws on educational attainment is statistically signiftdanall the selected quan-
tiles of the distribution of education. As expected, the %t this effect declines
- again in a non-monotonic fashion - as we move from the bottorthe top
quantile. The statistically significant effect of compuisschool reforms on in-
dividuals with higher educational attainment can be irdg as suggesting that
better educated individuals react to increases in computsthooling by raising
their own attainment, in an effort to maintain their eduziail advantage over the
less educated, who are more directly affected by the reforms

The finding that expected returns are highest both in th@bo#énd in the top
guantile of the distribution of earnings suggests that atioc policies which tar-
get the former group can be justified not only on equity greuniéithe less fortu-
nate are so because of circumstances beyond their contrbbidw for efficiency
reasons if the costs of education do not vary much after tionghg for ability,
because the potential productivity gains are highest. blae the fact that ed-
ucation and ability are complements is supportive of thisekeducation policy
suggested by De Fraja [2002]: since education costs typidatline with abil-
ity, the brightest should receive more education becawesedharn higher returns,
independently of the position they have in the distributajrearnings. Com-
plementarity also suggests that since ability and paréwatekground are closely
intertwined, education policy could produce relativelgthreturns by replicating
for the less privileged the conditions associated to “gooafental background,
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for instance by investing in child education (see Cunha arckiien [2006]).
The paper is organized as follows: Section 2 describes tipérieal model and

Section 3 introduces the econometric methodology. Outtifiigation strategy is

discussed in Section 4. Next, we turn to the data in Sectiard3@the results in

Section 6. Conclusions follow.
2 TheEmpirical Model

In his pioneering work on the impact of education on the iigtron of US wages
using quantile regressions, Buchinsky [1994], finds thairnst to education in
the US have increased dramatically over the quantiles otdmelitional distri-
bution of wages. If we use th# — 10 log wage differential as the measure of
inequality, this finding suggests that education is assedi# higher earnings in-
equality. In the European context, Buchinsky’s results argioned by Martins
and Pereira [2004], who study the evidence from 15 Europeantdes. Both
authors also find that ability and education are complemaritge production of
human capital.

Since these studies do not address the endogeneity of edutat the dis-
tribution of wages, their results are best interpreted asvsiy the presence of
interesting associations and correlations, with littles&y about causal effects.
Arias et al. [2001], use data on twins and address the isstieeoéndogeneity

of education by using an instrumental variables estimatogtiantile regression,



exploiting data on twins. They find that returns to educatmrease with the
guantiles of the conditional distribution of earnings, grdvide evidence that
ability and education are complements, in contrast withoglnsontemporaneous
evidence to the contrary provided by Ashenfelter and Roug@g]Jl who also use
data on US twing

Our approach differs from Buchinsky in that we explicitly aglsks the endo-
geneity of education, and from Arias et al. [2001], both ie &stimation method
- we follow Chesher [2003] and Koenker and Ma [2006] - and ing&kection of
the instruments for education: rather than using inforamatin twins, we exploit
the cross country and time variation in the reforms to cosqyl school leaving
age which occurred in Europe since the end of the Second Wdatd

Following Card [2001] and Ashenfelter and Rouse [1998], asstimat indi-

viduals - or their parents - choose years of schooling to mepe

U(W,S) = 1n(W) — £(8) (1)

whereW is (net) earnings anglis the years of schooling. Furthermore assume the

following relationship between earnings and schooling

W=g(s) (2)

At the optimum, individuals sele& so as to equate the marginal costs to the

(expected) marginal benefits of schooling. Let marginat=ias have the simple

3See also Denny and O’Sullivan [2004].



form

MC(S) = r + 6S — nA (3)

where A ~ G,(0,02) is individual ability, which we take to be known to indi-
viduals at the time of the choice, and assume the followingddiian earnings
function

In(W) = o+ 3S + PAS + N\FS + 1y X + A+ F (4)

whereX is a vector of controls anH ~ G;(0, 02) is an idiosyncratic wage shock
orthogonal to ability. For instancg,could be luck in the individual job matching
process following the completion of education. Hornsteiale[2006], show that
random matching of ex-ante identical individuals can gateefrictional wage
dispersion, with luckier individuals having a better drasorh the distribution
of wage offers. AlternativelyF could be a shock to the composition of labour
demand, which either increases or reduces the market vathe skills learned
at school.

We posit that the relationship between abilityand log wages is affected by
schooling, and in particular that > 0 when ability and schooling are comple-
ments in the production of human capital, anek 0 when they are substitutes.
Similarly, we allow for the possibility that shocks to thengposition of labour de-

mand affect earnings differently according to the levelafuanulated schooling.



The expected marginal benefits of schooling are given by
MB(S) = [+ oA (5)

and optimal schooling* is equal to

- +
g_P-T otn,

7 7 (6)

In the private optimum, schooling increases with individahility A. Ceteris
paribus, this increase is stronger if ability and schoolngg complements in the

production of human capital. Furthermore, we assume

o+n > 0

1+AS > 0 (7)

The former condition guarantees that optimal schoolingaaotonic in individual
ability, and the latter condition implies that log earnirage increasing in the shock
F.

Itis apparent from the inspection of equations [4] and [@} trears of school-
ing are correlated with unobserved ability, which affeotgéarnings both directly
and via its effects on education. Unless we can adequatelyatdor ability, the
standard orthogonality condition for consistency of cadynleast squares estima-
tion fails. Still, consistent estimates can be obtainedhéiré exists at least one
variable which is correlated with schooling but not withiindual ability condi-
tional on schooling. Let be this instrumental variable (see Card [2001], for an

9



extensive discussion). In this papgiis the number of years of compulsory edu-
cationYCOMP. The empirical counterparts of equations [4] and [6] can bigen
as

1n(W) = (A, F)S+ A+ F + %X (8)

S = X + 7Z + EA (9)

Rather than focusing on conditional mean effects, in thiepag are inter-
ested in the effects of education on the distribution of & Definer; = G, (F,,)
andr, = Gy(A,,), whereF,, andA,, are ther; andr, - quantiles of the distributions
of F anda, respectively. Then the conditional quantile functiqaeorresponding

to equation [8] and [9] are (see Koenker and Ma [2006])

Qi[71|Qa(72|X, 2), X, Z] = Qu[72|X, Z]7 (71, T2) + WX (10)

Q2 [72]X, Z] = X + 7Z + £G, 1 (72) (11)

whereQ; refers to the earnings distribution afQglto the distribution of edu-
cation. Since the distribution of education, conditionaltbe controlsX andZ,
is affected by the distribution of ability, these expressions describe the effects
of a perturbation in the distribution of ability on the var®quantiles of the dis-

tribution of earnings. Rather than exogenously alteringvdiee ofS, we alter its
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various quantileq,, and study how the quantil@s of the distribution of earnings
are affected. In this approach, the empirical outcomeustithted using a matrix
that associates to the exogenous shift in a quantile of stalition of education
the response of a quantile of the distribution of earnings.

The functionr (74, 75) represents the quantile treatment effect of a change in
schooling on earnings. If we set so thatF is fixed at itst; quantile, changes
in 7, in w(7y, 72) reflect how the distribution of affects ther, quantile of the
responsén(W). On the other hand, if we fix, and allowr, to vary, we can shed
light on how ther, quantile ofs affects the entire distribution dfa(w) (Koenker
and Ma [2006], p.6). By integrating(r, 75) with respect tor, we obtain the
mean quantile treatment effect, which describes how theneto education vary
across the different quantiles of the distribution of eagsi One advantage of this
approach is that it allows us to deconstruct the mean effeatiis components,
which makes it easier to answer the questions we ask on teet ef education
on wage inequality and on the relationship between (unebdgrbility and edu-

cation in the production of human capital and earnings.

3 The Causal Effect of Education on the Distribu-
tion of Wages

We identify the causal effect of education on the distritnutof wages by using

the exogenous variation of schooling induced by compulsohpol reforms im-
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plemented at different times and with different intensitylP European countries
after the Second World War. The crucial difference betwaarstudy and previ-
ous literature using the same instruments (see for inst@neepoulos [2006]) is
that our analysis is not limited to the exploration of the ditional mean impact
of schooling on wages; conversely, we allow for heteroggnaithe impact of
education at different points of the distribution of eagsn

The econometric literature provides a few methods to ifieaind estimate
causal effects in non-additive error models. In this paperfellow Chesher’s
approach, which is described in more detail in the Appehd&hesher [2001],
considers a structural model with a recursive structur@énvariabledn(w) and
S and in the error§ andA, as the one illustrated by equations [8] and [9]. Crucial
for identification is that: (i) there exists a varialdleor instrumental variable, that
impacts on the quantile of the endogenous varigded does not have a direct
impact on the quantiles of the dependent variahiév) ; (ii) the change in the
guantiles ofs can be fully attributed t@ and not to other regressors (quantile
invariance conditions). As remarked by Chesher [2001], treicuity of the en-
dogenous regressor is needed for the unambiguous definitiqgnantiles, and

guarantees the point identification of the quantiles ofrede When the conti-

4Alternative approaches have been developed by Chernozhamd Hansen [2005], and
Abadie et al. [2002]. We found the assumptions of Chernoahwand Hansen [2005] too re-
strictive in our setting and we could not applied the mettaoghp of Abadie et al. [2002] since it
requires that both the instrument and the endogenous segsegre binary.

5In Chesher [2002], there is no requirement on the scale oktiressors and of the instruments
but a completeness condition has to be met.
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nuity assumption on the endogenous regressor fails, tieefrark proposed in
Chesher [2001] can be extended (see Chesher [2003], Chesbéi)[®0t does
not generally lead to point identification of the exogenaupact function with-
out further assumptions. Importantly, the case of an enamgebinary regressor
cannot be dealt within this set-up.

The estimation of the exogenous impact functions and infexén the above
setup are discussed by Koenker and Ma [2006], for the paremuetse, and we
follow their approach in the current study. They assumettf@tonditional quan-
tile functions are known up to a finite number of parametetsadd some (tech-
nical) regularity conditions. In their framework, the carwhal quantile functions
need not be linear in the parameters and the asymptoticythedleveloped for
nonlinear quantile regression estimation.

In our empirical application, identification essentialglies on the following

assumptions:

¢ individuals with higher ability stay in school longer (mdanpicity with re-

spect toA in equation [9]);

e individuals with a luckier draw from the distribution of wagffers have

higher wages (monotonicity with respectitan equation [8]);

e when the schooling decision is made, individuals do not hiafg@rmation
about their draw from the distribution of wage offers (tgakar structure of

13



the unobservables - see Section 2 for further details);

¢ the reforms have an (exogenous) impact on the distributigrears of ed-
ucation and/or the qualification levels of individuals: m@&ducation (the
treatment) is assigned to individuals on the basis of thatie df birth and
the latter cannot be precisely chosen by their parents obakis of future

education-related wage gains;

¢ the educational reforms do not affect log wages other theough the in-
dividual’s education level, in other words they are exctliffem the wage

equation (triangular structure in the observables).

We assume linear conditional quantile functions as in equst[8] and [9]
and allow the conditional quantiles of years of educatiodiffer across countries
up to a constant, holding the value of the other conditiomagables fixed. By
pooling data from several countries, we can increase théoauwf points on the
support of the instrumental variabtf€oMP® and this allows us to use the frame-
work proposed by Chesher [2001]. The same approach canngiptiechat the
country level essentially because the assumptions on #die etthe instrument

are not met.

5The support of this variable consists of 7 points. Chooseayy ofeducation as the measure of
the endogenous treatment (education), we can essentialgyder it as continuous (in the sample
it takes 33 distinct values).
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4 Qur Strategy

Our strategy identifies the impact of education on the distion of earnings at
specific values (i.e. quantiles) of abilityand the wage shodk(Chesher [2001],
Chesher [2003]), holding constant the value of conditionvagables.

We select for each country a school reform affecting congylgducation
and defineT = (C — ¢y) as the distance between birth cohddnd the cohort,
defined as the first cohort potentially affected by the changeandatory school
leaving age in countrk. Since each selected reform occurs at a different point
in time, our instrument varies both across countries and cokorts. For each
country, we construct a pre - treatment and post - treatmemple composed
of the individuals born within the range defined byears before and years
after the year of birth of cohort,. The breadth of the window is designed to
exclude the occurrence of other compulsory school refowhgsh would blur the
difference between pre- and post-treatment in our data. cBoice also trades
off the increase in sample size with the need to reduce tkeh& unaccounted
confounders affect our results. Borrowing from Angrist ef4996], we refer to
the individuals who have changed their educational attamtras a result of the

reforms as “compliers”

“Individuals whose nationality is unknown and/or who areaitizens of the country in which
they live at time of the interview are excluded from the arely The relative share of compliers
is affected by migration flows within Europe. If for instane€erman citizen belongs to the first
cohort potentially affected but migrated as an adult froatyJtwhere he received his education,
we cannot expect his education to be affected by the changeriman schooling laws.
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Table 1 presents for each country in our sample the seleetedm, the year
of birth of the first cohort potentially affected by the refgrthe change in the
minimum school leaving age and in the years of compulsorgation induced
by the reform, and the expected change in school attaineemtessed in terms of
the ISCED classification. Our information is drawn from Ewagb, the Eurydice
database on education systems in Europe, from personal goiwations with
national experts and from other country-specific sources. description of each
reform and the explanation of our choice@ffor each country are relegated to
Section B of the Appendix.

The selected reforms increased the minimum school lea\gegog one year
in Austria, Germany, Ireland, Netherlands and Sweden; loyy®ars in Denmark,
France and Spain; by three years in Finland, Greece, Italybgrfour years in
Belgiun?. In some of these countries, the timing of the introductibthe reform
varied by region - this is the case of Germany, Finland anddéwe Since we
do not have access to data at the municipality level, in Rohland Sweden we
define the year of the reform in each area as the year whenrtjestashare of
municipalities in the area experienced the change in thedlicly legislation (see

Table B. 1 in the Appendix).

8Notice that in Italy, Belgium, Finland, France and in the iNetands, these reforms were
accompanied by a change in school design, typically the pasément of tracking.

9The first birth cohort potentially affected by the selecteld®! reform in Germany was: 1934
for Hamburg, 1941 for Schleswig-Holstein, 1943 for Brem&e¥ 7 for Niedersachsen, 1949 for
Saarland, 1953 for Nordrhein-Westphalen, Hessen, Rimelfitdalz and Baden Wurtemberg, and
1955 for Bayern (see Pischke and Watcher [2005]).
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The modal compulsory number of years of education beforedfegms in
our sample of countries is 8. The first cohorts potentialfgaéd by the reforms
were born between 1934 and 1969, with a relative conceotratithe late 1940s
and late 1950s - early 1960s. Furthermore, the most comnexplgcted change
in qualifications is the attainment of ISCED level 3 (upperosetary education).

Tables B. 3, B. 4 and B. 5 in the Appendix summarize the existingigcal
evidence on the effects of some of these compulsory schimwhne on individual
education, earnings and the instrumental variable estgraftthe average returns
to schooling. While the increase in compulsory schoolingicedi by each reform
varies across countries, ranging from 1 additional yeacbbsling to 3 or 4, the
estimated impact on educational attainment (in terms ofsye&education) is
close to 0.3 additional years of schooling, with little auntry variation.

Although the estimates of the effect of compulsory schofdrras on edu-
cational attainment are broadly similar across Europeamtci@s, this does not
hold when one looks at the effects of longer schooling on wag#ile in some
countries the evidence suggests zero returns to compusbgoling®, in some
other countries returns to longer compulsory schoolingaarbigh as 15%-20%.
As discussed by Pischke and Watcher [2005], for the case e&t{\Germany,

the following factors may lead to finding no returns to conspwy schooling:

10This is the case for France (see Grenet [2004]) and GermasyPischke and Watcher [2005],
and Fertig and Kluwe [2005]).
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(i) measurement errors; (ii) wage rigidity; (iii) the roléapprenticeship; (iv) the
heterogeneity of returns, with individuals affected by eutsory schooling being
the “low-return” group; (v) the type of skills learned in s around the time of
school leaving age and the relevance of these skills foiatheur market. Another
reason might be that returns to education depend on thefigaabtn individuals

achieve, regardless of whether the issued certificatiotelgasvalue, or of the ac-
tual time spent in full-time education. As Grenet [2004ygests for France, “the
actual quantity of education attained is far less importhah the qualifications

held by individuals in determining these returns” (p.30).
5 TheData'!

We pool together data drawn from thé' 8vave of the European Community
Household PanelHC H P) (2001), the first wave of the Survey on Household
Health, Ageing and Retirement in Europe, ©H ARFE, (2004), and the waves
1993 to 2002 of the International Social Survey ProgrdasiyP). The countries

included in our study are: Austria, Belgium, Denmark, Finlairance, Germany,

1The European Community Household Panel data used in thisr j@ae from the December
2003 release (contract 14/99 with the Department of Ecoomntiniversity of Padova). This
paper uses data from SHARE 2004. The SHARE data collectish&en primarily funded by the
European Commission through the 5th framework programmuggt QLK6-CT-2001-00360 in
the thematic programme Quality of Life). Additional fundiname from the US National Institute
on Aging (U01 AG09740-13S2, P01 AGO05842, P01 AGO8291, PGA 2815, Y1-AG-4553-
01 and OGHA 04-064). Data collection in Austria (through Bedgian Science Policy Office)
and Switzerland (through BBW/OFES/UFES) was nationallydfch The SHARE data set si
introduced in Brsch-Supan et al. [2005]; methodological details areainatl in Birsch-Supan
and dirges [2005].
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Greece, Ireland, Italy, the Netherlands, Spain and Swetales C. 1, C. 2, C.
3 in the Appendix show for each country in the dataset the t&sipe for each
survey and wave, and the relevant age range.

Our dependent variable is the log of hourly earnings expieas 2000 prices
and purchasing power parity units. Table C. 4 in the Appenejports the coun-
try specific consumer price indices, exchange rates and BRBss/ Additional
information on earnings, hours worked and the proportiompleyed is also in
the Appendix, Tables C. 6 to C. 11. We measure educationahatéanit with the
years of education. Since in some countries and datasedsdiiable information
is on the highest attained qualification, we convert it irgang of education by as-
suming that each individual requires the customary numbgears to complete
a degree.

We assume that educational attainment does not changeagée?5, and re-
strict our sample to include only individuals aged 26 td?65The final sample
consists ofl 8, 328 individuals, and its distribution acro$8 countries is shown in
the last column of Table 2, which includes also the samplerbgaountry of log
real earnings, years of schooling, years of compulsorydotm average age and

percentage of males. Educational attainment is highesinliarkl (15.15 years)

12We also exclude individuals with more than 30 years of sdhgolWe repeated the analysis
by considering only individuals who were aged at least 28atitme of the interview. Results are
robust and are not reported for brevity. We prefer not towelindividuals aged between 26 and
28 since this procedure would lead to drop from the analyslsziduals potentially affected by
the reforms in some countries, for instance in Spain andakal
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and lowest in Spainl(.05 years). Average age is highest in Swedsh41) and
lowest in Belgium 83.13), which reflects the different timing of the selected re-

forms.
6 TheFindings

Since we intend to identify from the data the causal relatigm between educa-
tion and the distribution of earnings, we need to controlasieately as possible
for additional factors affecting the dependent variabtethis purpose, we include
in the empirical specification both country and survey duesna gender dummy,
individual age and its square. We also control for countrpec#ic macroeco-
nomic effects by using the first lags of the unemployment aai@ of aggregate
productivity, measured by real GDP per head.

Trend-like changes in log wages relative to the time of tHerre are con-
trolled with a second order polynomial Tnand its interactions with country dum-
mies®. Empirical research has shown that individual earningssapeificantly
affected by the conditions prevailing in the labour markéha time of first labour
market entry (see for instance Baker et al. [1994]). To captoese effects, we
match to each individual the country and gender specificdaparticipation rate

at the age of estimated labour market etftryThe underlying idea is that entry

13The relatively low order of the polynomial follows the sugtiens by Lee and Card [2006].
Compared to higher order polynomials, the second orderifgion is the most parsimonious
and provides adequate fit of the data.

1%We estimate entry to occur after the completion of schoolWg use a three-years moving
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wages are likely to be higher when the labour market is tiglit labour partici-
pation rates are high.

Changes in educational attainment after a compulsory schfmim could be
due to the reform itself or to confounding factors, which raligr the incentives to
invest in education at the time of the reform but indepengeitit. To illustrate,
suppose that the reform increases the minimum school lgage from 14 to 15.
If individuals at age 14 - or their parents - find it more attrarto invest in edu-
cation because of a reduction in the opportunity costs géeeby a contempora-
neous increase in the unemployment rate, they might invest independently
of the reform. Similarly, the actual implementation of schizaving laws may
vary across countries and over time with changes in econoomditions. Imple-
mentation is known to be more difficult in poorer countriasg aceteris paribus,
in households with a higher number of children. To controtifi@se confounders,
we construct three variables, the unemployment rate, ttiétferate and the real
GDP per head, and match these variables to individuals drthage when the
school reform is supposed to have taken place. For instassame that the criti-
cal age is 14 for Austrian citizens born in 1957. For thes&iddals the relevant
values of the three variables described above are thosespomding to 1971.

With these premises, we start the presentation of our gebuyltooking at the

average of the macro variables to smooth out measuremeamns @nrthe date of labour market
entry.
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relationship between education and the distribution ofegaghen education is
treated as exogenous. The estimates are shown in Table\8, lagld show that
the returns to one year of education increase as we move frerowest to the
highest quantile of the distribution. A standard measumagje inequality is the
90 — 10 log wage differential (see for instance Katz and Murphy P]99Based
on the estimates in Table 3, one additional year of educatiprally distributed
across the sample would increase this measure of inequmliB.4 percentage
points.

Education, however, cannot be treated as exogenous inéserpre of unob-
served ability. Table 4 presents the results of the firstestagression of years
of education against all the exogenous controls plus theuim&ntYCOMP. The
latter always attracts a statistically significant and pasicoefficient. The size
of the effect, however, is much larger for the lowest quardiithe distribution of
schooling and ability. For individuals below the 10th quignof the distribution
of ability, a one year increase in compulsory educatioresaectual attainment by
close to half a year, which compares to at most one fourth ega fpr individuals
with above median ability. This result is in line with expatadns, which suggests
that the bulk of compliers should be among the less able (aadtiy).

We test the hypothesis that the selected instrument is weadKiad that the
null hypothesis is always rejected at ti& level of confidence (see Table 4). We
conclude that the effects of compulsory school reformsrekteeir effects - albeit
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at a lower rate - beyond the lowest quantile to the upper gatheodistribution
of schooling. One natural explanation is that the bettecathd may react to the
increase in the minimum school leaving age by upgrading tven education, in
an effort to maintain at least in part their relative advgetaver the less educated.

Following the methodology of Koenker and Ma [2006] and thecdssion
in Section 3 of the paper, we evaluate the treatment effeeddatation on the
distribution of earnings by considering the various quastof the treatment dis-
tribution. We focus for brevity on the following quantile8:10, 0.30, 0.50, 0.70
and0.90. In the first step, we run quantile regressions of years otation on
the full set of controls described above and on the instrareovP, and com-
pute the residuals as differences betw@esnd the linear predictions from the
regressions. In the second step, we augment with theseiaésithe quantile re-
gressions of log hourly earnings on the set controls andagauncs. Koenker and
Ma [2006], present Monte Carlo evidence showing that this@gugh is superior
to the two-stage quantile regressions used by Arias et@D1R

The coefficient of the estimated residual in the log wage tguigs different
from zero if education is endogenous. Table 5 reports thaiamaot reject the null
hypothesis of endogenous treatment for the first and thieshtijes of the distri-
bution of earnings. For the other quantiles, the evidendaviour of endogenous
treatment is weaker.

The estimated percentage increase in log earnings assbtiadtne additional
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year of education and its standard error are reported ireTalor the selected
qguantiles of the distribution of ability (7,) and earnings{). Considering for
instance the 10 quantile of the distribution of ability, we find that the estited
returns to education are equalé percent for the individuals at the 'GQquantile
of the distribution of earnings.8 percent for the individuals at the 90quantile
and lower for individuals at intermediate quantiles. THatrenship between re-
turns and quantiles is U-shaped, with returns decreasimg fine bottom quantile
to the median and increasing for higher than median earn@gsditional on the
selected quantile of the distribution of ability, theé — 10 log wage differential is
positive but small{1.3 percentage points) and results from the combination of a
substantial decline in th&) — 10 log wage differential {2.8 percentage points)
and an increase in th@& — 50 log wage differential 4.1 percentage points).
These findings warn against looking exclusively at @he- 10 log wage differ-
ential as the measure wage inequality. While a focus on thiisamor suggests
that one additional year of education assigned to the sahgddittle impact on
wage inequality, a more detailed look at the distributioreafnings reveals that
this small impact is the result of two relatively larger et a reduction of wage
inequality below the median and an increase above the median

The U-shaped pattern in the returns to education remaing &asave from the
bottom to the top quantile of the distribution of ability,cathe estimated0 — 10
log wage differential turns negative while remaining snis#le Tables 6 and 7).
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When we average returns across the distribution of abilities mean quantile
treatment effect implies a decline of closeltpercentage points in our measure
of wage inequality. Therefore, our estimates based onumsntal variables do
not confirm the findings in the relevant empirical literatundnich suggest that
additional education widens wage inequality.

The mean quantile treatment effect is a synthetic indicattdine distribution
of returns to education, but it is not necessarily the mostrmative when the
exogenous variation in educational attainment is providedhanges in compul-
sory schooling laws. As we have seen above, such laws aiieiparty effective
in the bottom part of the distribution of abilities, and muekbs effective in the up-
per part. By decomposing the mean quantile treatment effexthhe components
associated to the different quantiles of the distributibahnlity, we can highlight
in Table 6 how returns to education vary between groups warehdifferently
affected by these reforms.

Table 6 also provides evidence on the relationship betwaehserved ability
and years of schooling in the generation of earnings. Inodgeatly of the selected
column, we notice a tendency for the estimated returns todttiy to increase
as we move from the lowest to the highest quantilef the treatment, with the
exception of ther0* quantile. This finding points to complementarity between
ability and education. More in detail, when we increase atlan by an additional
year, individuals located in the upper part of the distidnutof ability gain more
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than three times as much as the individuals with less thanamexbility. Since
ability and parental background are closely intertwinegle Gunha and Heckman
[2006] - our results also point to the fact that those bettelogred have more to
gain from additional education.

The policy implications of our results are important. Fogall, suppose that
earnings and productivity are closely related, a plausibgimption, and that the
individuals earning less than theA@uantile of the conditional distribution of
earnings do so at least partly because of circumstancesi@dt®ir own control.
Assume also that, conditional on ability, the cost of ediecatioes not vary sig-
nificantly across quantiles. Then education policy aimediaing the educational
attainment of the less fortunate is grounded not only ontg@uinsiderations but
also on efficiency grounds, because the labour market etfrthe investiment
are highest, especially for the brightest among the unlucky

The uncovered complementarity between education andyalsilalso rele-
vant for policy. If ability is assigned randomly by natureiraesults imply that
education policy should focus on the brightest, as sugddstde Fraja [2002].
For instance, scholarships and fee waivers should be bageshly on income
but also on merit. On the other hand, if ability is closehentvined with parental
background, then policies that try to reproduce a “good’kgacund for the less
privileged - for example by focusing on early childhood eatiem - are going to
produce a better payoff across the entire distribution ofiegs.
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6.1 Robustness

Since log hourly wages are only available for employees,sanmple is the out-
come of selection involving the decision to participateafodur market and having
a job. Unless we take this selection process explicitly adoount, the error term
in equation [8] is unlikely to have zero mean. More importimtour purposes

is the concern that selection into employment may be affielsyethe number of

years of compulsory education. If this was the case, theialbf our instrument

would fail to hold.

To investigate this, definB as a dummy variable equal to 1 if log earnings
are observed and to O otherwise. Failure to observe wagdd bewdue to the
participation decision, to the choice between employmangmployment and
self-employment or to the presence of missing wage data. Sfima&te a probit
model for variables using all the controls described above plus the predictacsye
of schooling from the first stage regression of years of slksthg@n compulsory
years of education. If the latter affected the selectiorcgss, we would expect
that predicted years attract a statistically significargftoent. It turns out that
the estimated coefficient is equal. @7, with a bootstrapped standard error equal
to .045 (p-value:0.13). Therefore, we do not find evidence in the data supporting
the view that the years of compulsory education are sigmifigaassociated to

the endogenous selection of workers into paid employmentcanclude that our
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instrument is not invalidated by failure to explicitly caesr such selection.

7 Conclusions

In this paper, we have treated the countries of Europe asnegif a single coun-
try, and country specific compulsory school reforms as ej@s®f a broad Euro-
pean reform, which has taken place in each region at a diff@@int in time. By
so doing, we have been able to generate the country and tinaiea in the in-
strument that was absent in previous European researchiégse®n and Walker
[1995]).

There are three main results: first, compulsory school mesaaffect mainly
the individuals at the lower end of the distribution of edumaal attainment. For
these individuals one additional year of compulsory edanais estimated to
translate on average into half a year of additional educafibiis percentage falls
to between 30 and 10 percent of a year for the rest of the sar@aleond, and
in contrast with most of the empirical literature, we findtthdditional education
affects only marginally overall earnings inequality, maasl by thed0 — 10 wage
differential. This result, however, is the combination afignificant decline in
the 50-10 differential and a significant increase inQhe- 50 differential. Third,
there is evidence that education and ability are complesnarthe generation of
earnings, a necessary pre-condition for an optimal edutablicy to be elitist.

Overall, our evidence suggests that the pursuit of an tesitisication policy
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on efficiency grounds is not necessarily in contrast with Bcpavhich focuses
on equality of opportunity, especially if the targeted plagion consists of the
brightest among the less fortunate and if the less fortuam@eo because of rea-
sons beyond their control. Since the costs of providing tamtdil education are
unlikely to vary significantly across the sample once we @ond on a given
quantile of the distribution of ability, targeting the Idestunate is likely to pay

off both on efficiency and on equity grounds.

Technical Appendix

A Chesher’sapproach
Chesher’s approach is summarized in Figure Al. Identifioaggjuires that

1. F andA are continuously distributed with independent support;

2. defineX as the vector of controls arrdas the instrument. Quantile indepen-

dence conditions/quantile invariance holdXat x Z = z or
Qr(axz (Tinw: A, X, 2) = Qe(Tinw)aNAy xz(7s, X, 2) = Qu(7s)

3. atX = x,Z = z, Ys = Qygxv(7s, X, 2), A = Qu(7s), and the partial derivatives
of hynw) With respect to botlYs — V. hy,i) andA -V, hy,) exist and are

finite;



4. atX = x, Z = z, A = Qu(75), the partial derivative ohs with respect taz;

-V, hs- exist and is non-zero.

Under the above assumptions, the functional describingntpact of an ex-
ogenous shift irs on 1n(W) (or “exogenous impact function” in Chesher [2001])
is identified atX = x, Z = z F= Qg (7iny), A = Qa(7s). As noted in Koenker and
Ma [2006], holdingr,«) fixed and varyings, the functional informs on how the
distribution ofs affects ther, ) quantile of the response; conversely, holdigg
fixed and varyingn,y, the functional informs on how th&-quantile ofs affects

the distribution ofin W.

B TheEducational Reformsused in this Study

In this section we provide a brief description of the educational reformsidered in
the study. Furthermore, we motivate the choice of the first cohort potentifiigted.
We devote a paragraph to each country considered. Further detaitsuntrycspecific

educational systems and reforms are in Fort [2006].

B.1 Austria

The 1962 School Amendement Act increased compulsory schoolingdyear, from 8
to 9 years. Pupils who were 14 years old or younger at the time the refosrimtaduced
were compelled to attend an additional year of schooling. This suggesth¢hativid-
uals potentially affected by the reform are those born in 1948 and aftéswalowever,



individuals born in 1947 who might have already left school when thermefvas intro-
duced were required to go back to school and complete the additionallyeaefore, we

select the cohort born in 1947 as the first cohort potentially affectetdeogeform.
B.2 Belgium

In 1983 (Law of 28 June 1983), the length of compulsory schooling wae&sed to 18
years (from 8 to 12 compulsory years of education), which could be etpwith part
time scholling during the final three years. Student potentially affected betben were

those aged 14 or younger in 1983, i.e. those born after 1969.

B.3 Denmark

Two major reforms of compulsory schooling took place in Denmark in 1958L.8@d. In

1958 compulsory schooling years were increased by 3 years (from)4tal in 1971 they
were further increased by additional two years (from 7 to 9). Pupils wé@ 14 years
(or younger) in 1971 were potentially affected by the 1971 reform. W amsider this

reform in this study.

B.4 Finland

The relevant reform considered in this study took place during the 19Hasreform in-
troduced a new curriculum and changed the structure of the educaty@taim, increasing
compulsory education from 6 to 9 years. The reform was adopted @tadhy Finnish

municipalities. Since we do not have access to data at the municipality level,fine de



the year of the reform in each area as the year when the largest $hatmicipalities
in the area experienced the change in the schooling legislation, as repofigule B. 1
below. Following Pekkarinen [2005], we consider the cohort aged Hdrvihe reform

was implemented as the first cohort potentially affected.

B.5 France

During the XX century, compulsory schooling age in France was extetvded: from
13 to 14 in 1936 and from 14 to 16 in 1959 (Bethoin Reform). The 1936Gmefaf-
fected mainly pupils born after 1923, whereas the 1959 reform - whishimplemented
from 1967 after a long transition period - affected individuals who wema irom 1953

onwards (see Grenet [2004]).

B.6 Germany

The peculiar political situation of the country produced the separate evolafidwo
distinct education systems between 1949 and 1990. We refer to readeché&eand
Watcher [2005], B. 2 and Pischke [2003] for a description of the cdsapy school re-

forms and for the selection of the first cohort potentially affected in eaaim@n Lander.

B.7 Greece

In 1975 the Greek Parliament increased compulsory education by thaeg (feom 6
to 9). Individuals potentially affected by this change are those who wara 1975.

In particular, those born 1963 and later were compelled to attend 3 addijieaed of
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schooling, whereas those born in 1962 were not.

B.8 Ireand

Compulsory schooling was modified in 1972, when the school leaving ageaised
to the age 15. A further raise in compulsory schooling age (to 16 yeanguaoed in
1998, came into effect when the Education (Welfare) Act (2000) betaméndividuals
potentially affected by the 1972 reform are the individuals who were 1872 1These in-
dividuals where compelled to attend an additional year of schooling, abéndividuals
who were 14 in 1971 were not. Therefore we choose 1958 as thedhesttgotentially

affected.

B.9 Italy

Junior high school became effectively compulsory in Italy only since 1@&8npliance
with the 1963 reform was not instantaneous: only in 1976 the proportiathitdren
attending junior high school approached 100%. According to BrandafidiCipollone

[2002], the individuals potentially affected by the reform were those lafter 1949.

B.10 TheNetherlands

From 1975 onwards, all three-year educational programs in the Nestdsrwere ex-
tended to four years and compulsory schooling leaving age was indrbgsene year,
from 15 to 16. Osterbeek and Webbink [2004], highlight that “the implememtatiohe

extension of lower vocational education started in 1973. Since Augug?3 all lower



vocational programs had a lenght of four year. Students who weriedtte second year
could still graduate in a three-year course. Students who started aydaeeourse of
lower vocational education on August 1 1971 could still graduate in 18[F4he follow-
ing cohorts had to take a four-year course. According to Osterbakkabbink [2004]
“students born on or after August 1, 1959 had to follow ten years ofifuk education.
This is also the first cohort of students to encounter a complete foutewear vocational

education regime”.
B.11 Spain

The compulsory school reform considered in this study was carriedralgr the 1970
General Act on Education and Financing of Educational Reform (L.@&Jl increased
compulsory years of education from 6 to 8. Individuals potentially aftebtethe reform
were those born in 1957 and after (see Pons and Gonzalo [20028 aritbTable Al

p.767).

B.12 Sweden

According to Meghir and Palme [2005], compulsory school reform ind&mevas grad-
ually implemented between 1949 and 1962. The take-up of the experimésd waer
the period 1949-1962 across municipalities with the largest number of mulitiep@-
volved in the years 1961/1962 (39.4%; 18,665 classes; 436,595 studentss fully
implemented only in 1962. Unfortunately, we do not have access to dataratithieipal-
ity level but only at the county level. For the purposes of this paper, asddon personal
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communication with Marten Palme, we considered as potentially affected byftrenre

all the individuals born after 1950.
C TheConstruction of the Key Variables

Is this section we provide further detail on the costructdrine key variables

used in the empirical analysis.
C.1 Education

The 1SS P survey generally includes information on the highest djicalion at-
tained at the time of the interview and on the number of yepesntsat school.
When the latter variable is missing, years of education amepeed using the
information on the highest qualification attained and/erdlge at which the indi-
vidual finished his/her studies.

The SH ARF survey collects information on the highest attained qualiion
and generates a variable corresponding to years of edog¢aée the survey docu-
mentation aht t p: / / ww. shar e- proj ect . or g/ for further details). Finally,
the EC H P survey collects information on both years of education, agehich
the individual finished his/her studies and the highestrathqualification. We

use the variable pt024 in this dataset (see the user manuabi@ details).
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C.2 Wages

The heterogeneity across surveys increases as one exaamesys, labour force
status, and hours worked. Since earnings infth® P surveys are recorded on
a categorical scale, with the number of categories varyorgss countries and
surveys (see Table C. 5), we use mid-points of each categtwy LU H P data
include information both on net and on gross monthly easyilmagd we use the
latter. Finally, theSHARFE survey collects information only on gross yearly
earnings. We transform the available information on earnings from three
surveys on a monthly basis, using 2000 consumer prices aRdIRIEs.
Depending on the survey, data on working hours are: totalshaorked per
week in the main job{ H ARF); total hours - including paid overtime - worked
per week in the main job or businesB(H P); total number of hours worked
per week in the main job/6SP). In the 19971 5SS P survey hours are reported
on a categorical scale, and we take mid-points. Finallgrmition on employ-
ment status is: self reported current employment stafis4A R E); self-reported
current employment statug/(C' H P); self -reported economic positiod {5 P).
Tables C. 6-C. 11 present detailed information on the earnir@s's and propor-

tion employed by country, year and survey used.

LAn algorithm to impute missing values has been implemerftedijetails, see the documen-
tation on the survey (seedBsch-Supan andidges [2005]).
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C.3 Additional variables

The aggregate variables used in the estimates are:

- labor force, population and unemployment: ILO Labor FoStatistics,
www. | abor st a. or g.

- completed fertility rate: Eurostat online statistics

- GDP per head in 1990 international dollars: Maddison [2007

We use linear interpolation to replace the few missing \@lnesach of these

variables.



D Tablesand Figures

Table 1: Selected compulsory school reforms, by country

First Expected Age at
cohort Change Change change school
Country Reform poten- in min. in years in quali- entry at
tially sch. leav. of comp. fication | the time of
affected age school. (ISCED) | the reform
Austria 1962 1947 14— 15 8—9 TISCED?2 6
Belgium 1983 1969 14— 18 8—12 1ISCED3 6
Denmark 1971 1957 14— 16 7—9 1ISCED3 7
Finland (Uusima) 1977 1966~ 13— 16 6—9 1ISCED3 7
Finland (Etela-Suomi) 1976 1965" 13— 16 6—+9 TISCED3 7
Finland (lta-Suomi) 1974 1963~ 13— 16 6—9 TISCED3 7
Finland (Vali-Suomi) 1973 1962+ 13— 16 6—9 TISCED3 7
Finland (Pohjois-Suomi) 1972 1961" 13— 16 6—9 TISCED3 7
France 1959++ 1953 14— 16 8—-10 1ISCED3 6
Germany see text & Table B. 2 14- 15 8—9 1ISCED3 6
Greece 1975 1963 12— 15 6—9 TISCED?2 6
Ireland 1972 1958 14— 15 8—9 1ISCED3 6
Italy 1963 1949 11— 14 5—-8 1ISCED?2 6
Netherlands 1975 1959 15— 16 9—-10 71ISCED2 6
Spain 1970 1957 12— 14 6—8 1ISCED?2 6
Sweden 1962 1950+  14/15— 15/16 | 8—9 1ISCED 3 6/7

* Pons and Gonzalo [2002], p.753 and Table Al p.76Pekkarinen [2005], p.5" Reform
implemented in 1967, see Grenet [2004].Reform implemented in 1973 (see Osterbeek and

Webbink [2004]).** Personal communication with Martin Palme.



Table 2: Means of the key variables. Sample size: 18,328

log(W S YCOWP Age %Males N.obs.

Austria 2.220 12.181 8.767 50.900 0.492 920

Belgium 2.470 14.887 9.782 33.125 0.465 853

Denmark  2.798 13.667 8.030 44.186 0.477 2235
Finland 2.366 15.153 7.511 37.151 0.496 1409
France 2.399 13.410 9.017  47.074 0.525 1293
Germany  2.439 12.127 8.620 45.649 0.590 1690
Greece 2.005 12.929 7.509 38.270 0.562 984

Ireland 2.265 12.356 8.534  39.331 0.574 1260
Italy 2.367 12.556 7.097  49.066 0.590 1762
Netherlands 2.574 14.166 9.445 37.702 0.592 1294
Spain 2.116 11.049 7.099 43.136 0.626 2284
Sweden 2.328 12.197 8.465 50.410 0.480 2344

Legend:l og(W logarithm of (gross) hourly wages in PPP at 2000 pri&gears of schooling;
YCOWP years of compulsory schooling.

Table 3: Quantile effects when education is treated as eage

7=0.10

7 =0.30

7 =0.50

7 =10.70

7 =0.90

Coeff. (s.e) .029**(.002)

037" (.001)

0437 (.001)

0487 (.001)

1053 (.001)

Note: tau denotes the conditional quantile of the distribution of emgEach regression, run on
a sample of 18,328 units, includes a constant, country desymir? and their interactions with
country dummies, survey dummies, age, age squared, a geacheny, lagged country specific
unemployment rate and GDP per capita, country and gendeifispabour force participation rate
at the estimated time of labour market entry, the countrgi§ipdertility rate, GDP per head and
unemployment rate at the age affected by the country speeftiom. Details on these coefficients
are available from the authors upon request. Three starstars and one star for statistically

significant coefficients at the 1%, 5%, and 10% confidencd.leve
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Table 4: First stage effect M COMP on S. Sample size: 18,328.

7=20.10 7 =0.30 7 = 0.50 7 =0.70 7 =0.90

Coeff. (s.6) .4257*(.005) .162"*(.012) .1007*(.013) .264"*(.035) .077"**(.013)

const(s.e.) 3.607°(07) 9.66"(.18) 10.34™*(20) 12.68"*(.53) 12.84*(.33)

95% C.I.* [416,.434] [139,186] [.074,125] [195,333] [.0903]

Note: see Table 3. Three stars,two stars and one star fatistaty significant coefficients at the
1%, 5%, and 10% confidence level. The estimates at the gesntile {0.10,0.30,0.70,0.90}
are robust to changes in specification of the model.

Table 5: Estimates of the first stage residual in the log wageessions.

‘ 7 =010 7 =0.30 71 = 0.50 T =070 7 =0.90

T2 = 0.10 | —.046" — 030~ — 003 — 011 — 035
.025 .014 .013 .016 .023
95% C.I. | [-.097,.005] [-.058,-.002] [-.030,0.023] [-.045,.018]-.082,.011]
T2 = 0.30 | —.121" — 078" —.009 —.029 —.092
.067 .037 .035 .042 .061
95% C.I. | [-.254,.012] [-.152,-.005] [-.078,.060] [-.111,.053] .314,.029]
T2 = 0.50 | —.197" — 127 —.015 — 047 — 151
.110 .061 .057 .068 .100
95% C.l. |[.414,.019] [.247,.007] [.128,.099] [-.181,.086] 349,.047]
T2 = 0.70 | —.074* — 048" —.005 —.018 — 057
.041 .023 .021 .025 .038
95% C.I. | [-.156,.008] [-.093,-.003] [-.048,.037] [-.068,.032] .131,.018]
T2 = 0.90 | —.255" — 165 —.019 —.061 —.195
.143 .079 .074 .088 .130
95% C.I. | [-.535,.025] [-.319,-0.010] [-.165,.127] [-.234,.111]-.451,.061]

Note: see Table 3r; denotes the quantile of the distribution of Iugki.e. wagesr, denotes the
guantile of the distribution of ability, i.e. years of schooling. Sample size: 18,328. Three stars,
two stars and one star for statistically significant coedfits at the 1%, 5%, and 10% confidence
level. Standard errors in small characters.
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Table 6: Returns to schooling. Quantile treatment effecsn@e size: 18,328.

\ 7 =010 77 =030 74 =050 7, =0.70 7 =0.90

79 = 0.10 0755 067 047 .059*** 088**

.026 .014 .013 .016 .023
95% C.I. [.024,.126] [.039,.095] [.020,.074] [.028,.090] [.0425]
79 = 0.30 .150** 115% .053 077" .145**

.067 .037 .035 .042 .061
95% C.I. [.017,.282] [.042,.189] [-.017,.122] [-.005,.159] [.QZ267]
79 = 0.50 .226** .165** .058 .095 .204**

110 .061 .057 .068 .100

95% C.I. [.009,.442] [.045,.228] [-.055,.171] [-.181,.086] [.QO®)1]
7 = 0.70 .103** 085+ .049** .066** 110

.041 .023 .021 .025 .038
95% C.I. [.021,.185] [.040,.131] [.007,.092] [.012,.116] [.03B4]
7 = 0.90 .284** 220" .063 .109 .248*

143 .079 074 .088 .130

95% C.I. [.004,.564] [.047,.357] [-.084,.209] [-.063,.282] [-&®O03]

7n=010 5 =030 77 =050 7 =070 7 =0.90
Mean Quantile
Treatment Effect .167 127 .054 .081 158
Quantile effect | .029 .037 .043 .048 .053

Note: see Table 3r; denotes the quantile of the distribution of Iugki.e. wagesr, denotes the
guantile of the distribution of ability, i.e. years of schooling. Three stars,two stars and one star
for statistically significant coefficients at the 1%, 5%, 4086 confidence level. Standard errors in
small character$. Effect ofyear s of educat i on on quantiles of the earnings distribution,
when education is treated as exogenous (see Table 3).
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Table 7: Impact of Education on Wage Inequality

1 Aso—10 Ago_so Ago_10
7> = 0.10 -.028 .041 .013
7> = 0.30 -.097 .092 -.005
7> = 0.50 -.168 .146 -.022
7 = 0.70 -.054 .061 .007
7 = 0.90 -.221 .185 -.036

Mean Quantile
Treatment Effect| -.113 .104 -.009
Quantile Effect” | .014 .010 .024

See Table 6T Effect ofyears of educat i on on quantiles of the earnings distribution, when
education is treated as exogenous (see Tablg 3Jenotes the quantile of the distribution of luck
F, i.e. wagesr, denotes the quantile of the distribution of abilityi.e. years of schooling.

Figure A. 1: Chesher framework.

1nW = hyy(S, X, F, A)
h, (-, -,-) continuous in all the arguments at the point of interest
S = hg(X, Z, A) at the point of interest

hs(+, -) continuous in all the arguments

hs (-, A) monotonic (increasing) wit at the point of interest
h, (-, -, F) monotonic (increasing) wi at the point of interest
Ys potentially endogenous
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Table B. 1: The Distribution Of Individuals Born In 1960-66 Ass The Major
Regions of Finland And The Year Of Adoption Of The Comprehen$&e¢hool
Reform.

Adoption of the comprehensive school reform
Major Regions| 1972 1973 1974 1975 1976 1977
Uusima 0.00 1.15 0.00 6.19 2516 6750
Etela-Suomi | 4.26 6.65 12.22 28.36 4851 0.00
Ita-Suomi 1.07 31.13 37.69 30.11 0.00 0.00
Vali-Suomi 479 37.61 26.14 3145 0.00 0.00
Pohjois-Suomi| 52.43 5.40 42.17 0.00 0.00 0.00

We thank Tuomas Pekkarinnen for kindly providing this tableThe table is based on
data from the Finnish Longitudinal Census Data FildsL(C' D, Statistics Finland, years
1970,1975,1980,1985,1990,1995 and 2000).

Table B. 2: Compulsory Schooling Reform in Germany. Key Feature

1st Year when alll  1st Birth
students have to Cohort with
graduate after | with 9 yrs
Country 9 yrs of school of school
Schleswig-Holstein 1956 1941
Hamburg 1949 1934
Niedersachsen 1962 1947
Bremen 1958 1943
Nordrhein-Westphalen 1967 1953
Hessen 1967 1953
Rheinland-Pfalz 1967 1953
Baden-Wirtemberg 1967 1953
Bayern 1969 1955
Saarland 1964 1949

The first three columns of the table are taken from Pischkk[Bischke and Watcher, 2005, Table
1].
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Table B. 3: Effect of School Reforms on Educational Attainnmesarbss European
Countries: Evidence from the Literature. Countries: Denmbnmkland, France,
Germany (West), Italy, Ireland, Netherlands, Sweden.

Country \ Reform \ Effect on Ed. Attainment Data and References
Denmark 1958 +0.35(women)-+0.4(men)yrs of edu Danish National WorkiEEmment
controlling for trend Cohortl{/ EC'S) Study, 1990,1995,
see Arendt [2005]
Finland 1972-1977| +0.36 in gender gap Finnish Longitudinal Census
Data (FLCD) yrs 1970,1975,)
1980,1985,1990,1995,2000)
see Pekkarinen [2005]
France 1957 nearly +0.34 yrs of school. French National Labour Forcer&ur
using control group (effect varies see Grenet [2004]
according to parental backgr.)
-20% drop-out rates
among farm-workers’ sons
Germany (West) 1947-1969| + 0.28% yrs of school. Qualification and Career Surve¢C),
(applies to students MicroCensus, social
in the basic track) security records (1% sample)
period 1975-1995, see Pischke and Watc
Italy 1963 +2.1% enrolment in® grade Annual Report on Schooling (1948-197¢
+0.21 yrs of schooling Labor Force Survey (October 19927) 9¢
see Brandolini and Cipollone [2002]
+38%(women), +12% men prop. of Survey on Household Income
those achieving high school degree and Wealth, 1991, sbbiflD99]
Ireland 1967 (Feeg (-0.1)- (-1.8) see Denny and Harmon [2000]
Abolition) | yrs of schooling
Netherlands 1968 +0.71 yrs (males) OSA- Labour market Survey (1985,198
+ 1.33 yrs (females) ,1988, 1990, 1992 and 1994) see Plug [E
Sweden 1950 +10% (males), +8% (females) prop. of Individual Statispiogject data
those achieving jun. high sch. merged with administrativeada,
+0.27(males), +0.22(females) yrs of sch.  1985-1996 seélviagd Palme [2005]
(via propensity score match.)
effect varies with ability level
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Table B. 4: Effect of School Reforms on Earnings across EuroQeantries: Ev-
idence from the Literature. Countries: Denmark, FinlandnEe, Germany(\West)

Country \ Reform \ Effect on Earnings Data and References
Finland 1972-1977| -0.029 (men) 0.012 (women)  Finnish Longitudinal Census
-0.004 (all) Data F'LCD) yrs 1970,1975,)
non ac. fathers: 1980,1985,1990,1995,2000)
-0.032 (men) -0.004 (women) see Pekkarinen [2005]
-0.013 (all)
academic fathers:
-0.027 (men) 0.038 (women)
0.005 (all)
(log taxable income, euros)
Germany (West) 1947-1969| 0.004-0.019 (all) Qualification and Career Surve{C)

-0.013-0.010 (basic track)

(log gross monthly wage)

0.003-0.005 (all) MicroCensus
0.001-0.002 (basic track)

(log net monthly income)

-0.003-0.005 (all) security security records
-0.003-0.005 (all) records (1% sample)
(log earnings) period 1975-1995, see Pischke and Watchéb]2
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Table B. 5: Returns to Education across European Countriestifidation ex-
ploiting instrumental variables, i.e. reforms of the sdimgpsystem). Evidence
from the Literature. Countries: France, Germany (West)y,lteeland, Nether-

lands, Sweden

Country \ Reform \ Returns to Education Data and References

France 1957 0.043-0.046 French National Labour Force Survey
(DD estimate) see Grenet [2004]
0.018-0.027
(DDD estimate)

Germany (West) 1947-1969| 0.007-0.032 Qualification and Career Survéy:(),
0.005-0.010 MicroCensus, social

Italy 1963 Females, ft workers, Annual Report on Schooling (1948-1979

(various IV-based id. strat.)
-0.028-0.024 (1992)
0.051-0.138 (1997)
0.031-0.088 (1992-97)

(log real gross weekly earnings)

-0.022-0.018 (1992)
0.039-0.109 (1997)
0.024-0.072 (1992-97)

(log real net weekly earnings)

0.03 (women)
0.05 (men)

Labor Force Survey (Octol892:1997)
see Brandolini and Cipollone [2002]

see Brandolini and Cipollone [2002]

Survey on Household Income
and Wealth, 1991, see Flabbi [1999]

(log annual earnings less tax
plus no monetary integration)
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Table C. 1: Summary on the age at which individuals are sud:dymland

Ref.c¢ (c-7,c+7) ECHP 2001
Major Regions ISSP 2001 ISSP 2002
Uusima 1966 1957-1975 28-42 29-43
Etela-Suomi | 1965 1956-1974 29-43 30-44
Ita-Suomi 1963 1954-1972 31-45 32-46
Vali-Suomi 1962 1953-1971 32-46 33-47
Pohjois-Suomi| 1961 1952-1970 34-47 34-48

Note: Sub-sample of individuals born at most 7 years befode7ayears after the year of birth of
the first cohort potentially affected by the reform with ncsging data on the following variables
relevant for the analysis: age, gender, lagged countryifspeaoemployment rate and GDP per
capita, country and gender specific labour force partimpatate at the estimated time of labour
market entry, the country specific fertility rate, GDP peathend unemployment rate at the age
affected by the country specific reform, employment status)

Table C. 2: Summary on the age at which individuals are sudiegermany

Ref.¢  (c-7,¢+7) International Social Survey ECHP

Country 1993 1995 1996 1997 1998 2000 2002 2001
Schleswig-Holstein | 1941 1932-1950 45-57 47-59 48-60 49-61 51-60 55-64 59-65 65%3-
Hamburg 1934 1925-1943 52-56 54-59 56-60 56-61 57-61 60 64-66 60-65
Niedersachsen 1947 1938-1956 39-52 41-55 42-56 43-57 44-58 46-60 49-62 6147-
Bremen 1943 1934-1952 50-55 n.a. 49-60 51-60 48-62 51-64 61 51-65
Nordr.-West., Hessen 1953 1944-1962 33-47 35-49 36-50 37-51 38-52 40-54 42-56 5%41-
Rhein.-Pf.,Baden-W.

Bayern 1955 1946-1964 31-45 33-47 34-48 35-49 36-50 38-52 40-54 . n.a
Saarland 1949 1940-1958 34-57 39-53 47-49 49  43-56 53-56 48 45-57

Note: see Table C. 1.

XIX



Table C. 3: Descriptive Statistics. Sub-sample of individimrn at most 7 years
before and 7 years after the year of birth of the first cohorepially affected by

the reform.
Country  Survey Year Sample Size  Age Rahge Country Survey Year Sample Size Age Ra
Austria ISSP, 1994 172 41-55 Ireland ISSP, 1993 298 28-4;
ISSP, 1995 191 41-55 ISSP, 1994 271 29-4:
ISSP, 1998 192 45-59 ISSP, 1995 315 30-44
ISSP, 2000 177 47-61 ISSP, 1996 313 31-4F
ISSP, 2001 184 47-61 ISSP, 2000 349 36-5(
ECHP, 2001 1,065 47-61 ECHP, 2001 968 36-5C
SHARE, 2004 781 50-64 Italy ISSP, 1993 237 37-51
Belgium  ISSP, 2002 329 26-40 ISSP, 1994 235 38-52
ECHP, 2001 999 26-39 ISSP, 1997 198 41-5¢
Denmark ISSP, 1997 297 33-47 ISSP, 1998 197 42-5¢
ISSP, 1998 286 34-48 ECHP, 2001 2,447 45-5¢
ISSP, 2000 200 38-52 SHARE, 2004 783 48-62
ISSP, 2001 264 38-52 Netherlands ISSP, 1993 630 27-L
ISSP, 2002 343 38-52 ISSP, 1994 630 28-42
ECHP, 2001 1,034 37-51 ISSP, 1995 711 29-4:
SHARE, 2004 381 41-54 SHARE, 2004 343 39-52
Finland ISSP, 2001 335 see Table C|| 1Spain ISSP,1993 343 30-4
ISSP, 2002 298 see Table C,1 ISSP,1995 271 31-4F
ECHP, 2001 1,332 see Table C /|1 ISSP,1997 277 33-47
France ISSP, 1996 342 37-51 ISSP,1998 262 34-4¢
ISSP, 1997 280 38-52 ISSP,2000 480 36-5(
ISSP, 1998 243 38-52 ISSP,2002 174 39-5¢
ISSP, 2002 477 42-56 ECHP,2001 461 37-51
SHARE, 2004 424 44-58 SHARE, 2004 2,435 41-5¢
Greece ECHP, 2001 2,010 31-45 || Sweden ISSP,1994 345 37-E
SHARE, 2004 113 38-48 ISSP,1995 321 38-52
Germany ISSP, 1993 245 see Table Q| 2 ISSP,1996 352 39-5
ISSP, 1995 327 see Table C 2 ISSP,1998 304 41-5¢
ISSP, 1996 578 see Table C 2 ISSP,2000 270 44-5¢
ISSP, 1997 304 see Table C||2 ISSP,2002 270 45-5¢
ISSP, 1998 265 see Table C||2 SHARE, 2004 1,167 47-61
ISSP, 2000 273 see Table C||2
ISSP, 2002 216 see Table C |2
ECHP, 2001 1,047 see Table C /2

Note: see Table C. 1t at the time the survey was carried out.
German data from SHARE 2004 have been excluded becausenhsnmo available information
on the region of residence. Such information is necessagssn individuals to the pre- or
post-reform groups.
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Table C. 4: Price Indeces used in the application

Country Consumer Price Index

1993 1994 1995 1996 1997 1998 1999
Austria 96.84 98.18 9649 96.61 98.10 99.10 99.36
Belgium 90.86 92.70 93.88 95.16 97.31 99.16 99.13
Denmark 85.04 8753 90.21 91.71 9491 96.88 97.52
Finland 106.31 106.51 98.09 96.67 97.09 98.97 98.94
France 91.23 9196 93.07 9411 9581 97.43 97.83
Germany 96.41 97.99 98.98 99.56 100.98 101.10 100.71
Greece 67.07 7595 8240 88.17 9182 9585 98.15
Ireland 8240 85.13 87.57 89.06 9042 9412 96.98
Italy 84.62 87.65 93.04 96.72 96.58 97.58 98.46
Netherlands| 92.75 94.49 9485 94.83 96.37 98.60 99.74
Spain 8429 8883 93.16 96.31 9565 96.71 97.98
Sweden 101.10 102.85 104.32 97.60 97.44 98.54 99.10
Country Consumer Price Index Exchange PPP

2000 2001 2002 2003 2004 rates (2000)
Austria 100 103.64 105.08 106.94 108.99 13.76 13.33
Belgium 100 104.57 107.00 109.19 110.52 40.34 40.38
Denmark 100 103.89 106.13 107.66 106.57 7.46 9.04
Finland 100 104.43 107.44 108.08 108.92 5.95 6.90
France 100 105.50 108.39 110.85 11141 6.56 6.68
Germany 100 104.48 105.33 105.17 104.81 1.96 1.95
Greece 100 105.12 110.71 116.24 116.85 340.75 263.75
Ireland 100 106.52 110.19 111.79 11148 0.79 0.85
Italy 100 104.11 107.90 111.31 113.72 1936.27 1715.15
Netherlands| 100 104.77 108.86 110.96 112.10 2.20 2.20
Spain 100 106.48 108.57 111.41 112.65 166.39 138.07
Sweden 100 105.90 111.16 115.71 120.19 9.18 10.79

Note: consumer price indeces are from OECD, various pufdits (base year: 2000). Exchange
rates are from Table 10.1 in SHARE, 2005 - for countries cedén SHARE rel. 1 - and from
the EU Commissio®G Il (Dec. 2000) for the other countries. PPP in the year 2000rane the
European Community Houseohold Panel.
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Table C. 5: Measures of Earnings (Currency) in ISSP 1993-2@ifferences
between Countries and Surveys

Code ISSP93 ISSP94 ISSP95 ISSP96 ISSP97
Austria - - -
Belgium - - - - -
Denmark - - - - (kr)/mm™
Finland - - - - -
France - - - /mm (Francs) (Francs)
Germany net/mm (DEM)  net/mm (DEM) net/mm (DEM)  net/mm (DEMJDEM)
Greece - - - -
Ireland net/w net/w grosslyy grosslyy -
(Ir. Pounds) (Ir. Pounds) (Ir. Pounds) (Ir. Pounds) -
Italy net/mm net/mm (1000 Lire)
(1000 Lire) (2000 Lire) (1000 Lire)
Netherlands net (Gld) net (Gld) net (Gld) - -
Spain (Pta) (Pta) /mm (Pta) (Ptas)
Sweden NA gross/mm (Sk)  gross/mm (Sk) gross/mm (Sk)  /mm (Sk)
Austria net/mm (Sh.) net/mm (Sh.) net/mm (EURO)
Belgium - - - - net/mm (EURO)
Denmark grosslyy (Dkr) - grosslyy (Dkr) lyy (Dkry grosslyy
Finland - -
France /mm (Francs) - net/mm (EURO)
Germany net/mm (DEM) net/mm (DEM) net/mm (EURO)
Greece - - - - -
Ireland gross/w - gross/w -
(Ir. Pounds) - (Ir. Pounds) -
Italy net/mm - - -
(1000 Lire) - - -
Netherlands - -
Spain net/mm (Ptas) /mm (Ptas) /mm (EURO)
Sweden gross/mm (SEK) gross/mm (SEK) - gross/mm (SEK)

Note: “-” indicates that the survey was not conducted; engetis indicate that either additional
information is not available or there were no departuresftbe general coding of the question;
net andgr oss stand for net and gross income respectively, apd / mmand/ windicate that
the reference period is either a year, the month or the weeke reference time period was not
clearly stated in the codebook and it has been deducted frermamparison with other surveys.
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Table C. 6: Descriptive Statistics. Earnings (at 2000 praxed in PPP units),
hours worked, and proportion employed. Sub-sample of iddals born at most
7 years before and 7 years after the year of birth of the firsbdgpotentially

affected by the reform. Males.

Country | Survey Year Sample size Prop Average (st.err) [min-max]
wage-hours-status  Emp]. Wage/month Hours/week worked
Austria | ISSP,1994 23-28-29 96.6 | 1,910.2 (1,049.9) [534.8-3,820.3] 45.9 (15.5) [7-85]
ISSP,1995 31-28-38 87.9| 1,527.3(625.1)[311-2,527.7]| 40.3 (12.4) [15-80]
ISSP,1998 20-24-27 88.9| 1,703 (673.2)[300.1-3,150.8]| 43.9(10.7) [20-80]
ISSP,2000 19-0-26 92.3| 1,985.9(780.1) [675.1-3,750.7] n. a.
ISSP,2001 23-0-33 78.8 | 1,834.6(731.8) [651.4-3,618.9] n. a.
ECHP,2001 289-346-419 68.5| 2,454.5(1,191.6) [150.8-7,838.5] 44.6 (11.1) [17-90]
SHARE,2004| 133-177-292 56.8| 1,861 (2,020.2) [19.7-13,4616.6] 44.4 (13.4) [0-100]
Belgium | ISSP,2002 43-156-159 82.4| 1,256.8 (399.6) [512.6-2,2427.5] 44.1 (13) [20-90]
ECHP,2001 361-415-435 83 2,229.8 (844) [457.9-6,276.1] | 43.7 (9.5) [16-90]
Denmark | ISSP,1997 123-119-129 84.5| 2,743.4 (1,094.9) [485.5-5,826.2] 40.5 (7.7) [10-70]
ISSP,1998 124-109-133 81.2| 2,679.1 (1,267.7) [665.9-6,183.7] 39.9 (8.5) [5-65]
ISSP,2000 102-89-102 87.3| 3,220.7 (1,303.5) [645.1-5,990.6] 40.7 (7.5) [15-70]
ISSP,2001 128-112-128 84.4| 3,153.4 (1,217.9) [443.6-5,322.6] 41.4 (8.0) [24-81]
ISSP,2002 140-139-142 85.2| 3,156.8 (1,291.8) [607.9-5,644.4] 41.8 (8.7) [20-80]
ECHP,2001 435-487-523 82.8| 2,980.8 (1,169.6) [255.5-9,261.4] 41 (8.7) [15-91]
SHARE,2004 142-149-174 81.6| 3,324.3 (5,067.5) [2.4-60,538.6] 41 (10.4) [8-84]
Finland | ISSP,2001 141-125-148 77.0| 2,006.9 (2,621.9) [1.4-30,518.5] 40.4 (10.3) [8-90]
ISSP,2002 130-114-139 71.2 1,805.1 (863.3) [.8-4,249] 40.6 (10.8) [6-85]
ECHP,2001 513-641-679 75.3| 2,033.4(886.9) [41.6-8,323.2]| 44.6 (11.9) [15-96]
France ISSP,1996 211-202-221 93.2| 2,440.2 (1,717.9)[317.9-3,743] 44.0(9.7) [18-80]
ISSP,1997 131-136-136 83.8| 2,353.5(1,474.2) [624.6-7,807.4] 40.7 (13.6) [0-75]
ISSP,1998 115-101-121 86.8| 2,437.4(1,850.9) [307.1-8,445] 43.8 (9.5) [20-80]
ISSP,2002 165-147-111 78.4| 2,232.0(1,707.8) [276.2-8,971.8] 43.3 (9.4) [30-70]
SHARE, 2004 159-159-196 81.6 3,079.7 (3,267.5) 43 (12.5) [0,105]
Greece | ECHP,2001 554-993-990 55.0| 1,350.9 (817.4) [245.3-12,198.&] 45.2 (11.1) [15-90]

Note: Data on wages in the 1999 International Social Survegrmram are reported as deciles of
the wage distributionn. a stands for “not available”.
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Table C. 7. Descriptive Statistics. Earnings (at 2000 praxed in PPP units),
hours worked, and proportion employed. Sub-sample of iddals born at most
7 years before and 7 years after the year of birth of the firsbdgpotentially
affected by the reform. Males.

Country | Survey Year Sample size Prop Average (st.err)
wage-hours-status  Empl. Wage/month Hours worked

Germany| ISSP,1993 87-111-117 95.7| 1,978.5(959.8) [479.2-7,986.2]| 42.0 (6.8) [20-61]
ISSP,1995 183-182-188 97.3| 1,823.6(584.2)[259.3-2,593] | 45.2 (11.4) [9-96]
ISSP,1996 249-0-313 88.8| 1,889.3(980.4) [257.3-6,4441] n. a.
ISSP,1997 159-157-162 74.7| 1,799.8 (761.9) [254.1-3,049.8]| 38.3 (18) [0-80]
ISSP,1998 78-108-126 85.7| 1,740.4 (568.9) [691.9-3,522.6]| 41.7 (8.5) [20-80]
ISSP,2000 104-113-125 88.8| 2,132.8(1,178.8) [256.6-7,699.4] 46.1 (11.3) [8-84]
ISSP,2002 92-93-105 77.1| 2,412.4 (1,703.3) [190.6-14,296.3]46.3 (11.0) [25-96]
ECHP,2001 400-460-525 74.5| 3,149.0(1,358.9) [98.3-8,196.0] 45.6 (9.8) [20-96]
SHARE,2004 + + + +

Ireland ISSP,1993 126-107-134 80.0| 1,116.4 (574.3)[142.9-4,002.6]| 45.3 (11.4) [16-80]
ISSP,1994 103-82-114 77.2| 1,309.2(699.9) [221.4-4,427.7]| 44.7 (10.1) [11-70]
ISSP,1995 142-151-153 88.2| 1,782.5(996.9) [145.7-4,080.1]| 46.1 (13.0) [13-96]
ISSP,1996 141-148-151 86.1| 1,767.1(1,025.1) [143.2-4,012.0] 45.9 (13.1) [13-96]
ISSP,2000 0-118-153 86.3 n. a. 46.6 (11.7) [6-85]
ECHP,2001 315-420-475 65.9| 2,413.2 (1,293.7) [239.9-10,127.5]44.7 (12.9) [10-90]

Italy ISSP,1993 103-105-111 94.6| 1,577.4(701.3)[103.4-3,513.9]| 42.3(8.5) [18-70]
ISSP,1994 99-103-105 97.1| 1,602.7 (798.2) [166.3-4,356.8]| 40.1 (10.3) [8-80]
ISSP,1997 57-82-82 63.4| 2,313.1(1,090.4) [603.7-5,614.2] 41.1 (14.7) [0-89]
ISSP,1998 60-77-89 89.9| 1,667.3(968.1)[304.7-7,169.9]| 42.8(13)[6-90]
ECHP,2001 663-903-1,071 61.6/ 2,033.3(1,117.1)[336-10,192.5] 41.4 (8.9) [15-80]
SHARE,2004| 125-185-267 66.7| 1,917.9(2,196.4)[.1-19,853.7]| 40 (16.2)[0-100]

Note: See Table C. 6. a stands for “not available”.
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Table C. 8: Descriptive Statistics. Earnings (at 2000 praxed in PPP units),
hours worked, and proportion employed. Sub-sample of iddals born at most
7 years before and 7 years after the year of birth of the firsbdgpotentially
affected by the reform. Males.

Country Survey Year Sample size Prop Average (st.err)
wage-hours-status  Emp|. Wage/month Hours worked
Netherlands| ISSP,1993 235-232-268 85.1| 1,753.1(724.9) [429-5,025.1] | 41.2(9.7) [10-90]
ISSP,1994 238-223-259 84.6| 1,710.2(733.8)[280.7-4,451.4]| 39.1(8.6)[8-70]
ISSP,1995 290-275-319 85.9| 1,869.4(893.2)[179.8-4,913.8]| 38.8(8.8)[8-84]
SHARE,2004| 104-123-137 88.3| 3,075.7 (1,607.1) [123.9-8,519.2] 42.7 (12.5) [6-80]
Spain ISSP,1993 100-117-139 76.3| 1,033.8(623.5)[193.3-3,867] | 40.8 (9.7)[8-84]
ISSP,1995 92-95-133 76.7 952.8 (496.9) [174.9-2,429.5] | 39.8 (9.4) [8-70]
ISSP,1997 98-125-129 57.4| 1,008.4(614.7)[189.3-3,786.2]| 30.9 (20.9) [0-80]
ISSP,1998 173-185-238 77.8| 1,231.2(598.7) [299.6-3,370.1]| 43.5 (8.7) [25-80]
ISSP,2000 50-51-62 90.3| 1,303.7 (683.4) [181.1-3,259.3]| 43.3(6.4) [35-60]
ISSP,2002 167-209-230 65.7| 1,552.8(974.1)[271-7,589.1] | 44.3 (11.6)[8-90]
ECHP,2001 | 865-1,107-1,220  70.5 1,938 (1,329.2)[119.3-15,442.8] 44.6 (10.2) [15-96]
SHARE, 2004 94-107-129 79.1| 1,651.7 (2,321.5)[.5-20,889.5]| 41.7 (14.7) [0-80]
Sweden ISSP,1994 171-173-175 92 1,516 (576.2) [270.3-2,703.3] | 41.1(8.1)[9-84]
ISSP,1995 144-139-148 85.1| 1,573.2(508.2)[177.7-2,487.5]| 43.4 (6.7)[30-70]
ISSP,1996 177-172-185 86.5| 1,694.7 (628.6)[284.9-2,848.5]| 43.6(9.2) [1-75]
ISSP,1998 125-125-132 87.9| 2,009.7 (2,093) [470.3-23,512.7] 42.7 (10.9) [8-90]
ISSP,2000 137-126-141 93.6| 2,350.8(2,042)[556.1-23,169.6] 43.6 (8.8) [10-80]
ISSP,2002 139-139-143 75.6| 2,146.9 (1,285.3) [698.1-13,001.6] 40.9 (9.1) [8-75]
SHARE,2004| 520-526-638 82.6| 2,354.5(1,881.2)[2.1-21,840.4] 42.6 (10.8) [1-100]

Note: see Table C. 6. a stands for “not available”.
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Table C. 9: Descriptive Statistics. Earnings (at 2000 prees in PPP units),
hours worked, and proportion employed. Sub-sample of iddals born at most
7 years before and 7 years after the year of birth of the firsbdgpotentially
affected by the reform. Females.

Country | Survey Year Sample size Prop Average (st.err)
wage-hours-status  Emp|. Wage/month Hours/week worked
Austria | ISSP,1994 84-81-143 58.0 947.8 (490.0) [382.0-2,368.6] | 34.9(14.3) [3-84]
ISSP,1995 112-87-158 56.3| 921.5(535.3) [310.0-2,526.7] | 38.2(17.8) [4-80]
ISSP,1998 88-74-165 41.2| 1040.9 (593.9) [300.1-3,150.8]| 38.1(16.5) [5-84]
ISSP,2000 88-0-151 311 976.9 (539.8) [225.0-2,850.5] n. a.
ISSP,2001 126-0-151 25.2 658.3 (614.4) [0 - 2,750.3] n. a.
ECHP,2001 214-277-646 30.8| 1535.5(935.8)[57.0-5-283.6] | 40.8 (15.6) [15-96]
SHARE,2004| 122-151-489 235 1,270 (2,208.1) [.1-13-416.5] | 33.2 (15.6) [0-100]
Belgium | ISSP,2002 27-138-170 75.3| 1,675.0 (2,645.7) [266.1-14,751.6] 34.7 (13.1) [6-85]
ECHP,2001 454-460-564 78.2| 1,664.8 (761.4) [106.6-6,272.7]| 35.5(10.0) [15-84]
Denmark | ISSP,1997 156-148-168 79.8| 1,936.9 (861.7) [455.5-5,826.2]| 34.6 (7.4) [5-50]
ISSP,1998 147-130-153 77.1| 2,085.2(816.7) [665.9-6,183.7]| 35.8 (7.0) [18-75]
ISSP,2000 96-88-98 89.8| 2,273.8(867.6) [645.1-5,068.9]| 35.5 (8.4) [10-60]
ISSP,2001 134-119-136 86.0| 2,212.8(960.5) [443.6-5,322.6]| 35.5(7.2) [20-80]
ISSP,2002 197-192-201 80.1| 2,209.5(919.6) [607.9-5,644.4]| 36.1 (6.5) [15-60]
ECHP,2001 434-441-511 83.6| 2,230.8(793.7)[114.6-8,622.7]| 35.5(8.2) [15-90]
SHARE,2004| 179-179-207 83.6 2,134 (886.2) [1.7-6,572.7] 34.6 (9.6) [0-60]
Finland | ISSP,2001 164-132-187 65.2 1,350.1 (727.4) [1.1-4,161.6] 36.8 (8.5) [2-94]
ISSP,2002 140-118-159 68.6| 1,524 (1,323)[28.1-12,827.3] 35.8(7.8) [7-71]
ECHP,2001 509-559-653 77.0| 1,488.8(600.0) [166.5-5,548.8]| 37.7 (8.3) [10-96]
France | ISSP,1996 105-90-121 80.2| 1,579(1,027.6) [317.9-7,153.4]| 35.8(9.8) [6-65]
ISSP,1997 129-144-144 84.7| 1,450.7 (863.1) [234.2-5,465.2]| 28.7 (16.0) [0-77]
ISSP,1998 105-95-122 81.1| 1,621.7 (933.8)[307.1-5,374.1]| 37.1(8.9) [14-67]
ISSP,2002 259-212-306 64.4| 1,379.7(798.2) [276.2-4,830.4]| 34.2(10.4) [7-70]
SHARE,2004| 159-164-228 72.8| 1,672.6(2,025.5)[.1-22,021.8]| 35.7 (14.3) [0-105]
Greece | ECHP,2001 410-591-1,020 39.6| 1,103.6(444.6) [46.3-3,051.9] | 38.4 (9.6) [15-75]
SHARE, 2004 39-44-112 36.6| 1,283.5(766.9)[69.1-4,013.9] | 29.1 (20.4) [0-66]

Note: see Table C. 61. a stands for “not available”.
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Table C. 10: Descriptive Statistics. Earnings (at 2000 griamed in PPP units),
hours worked, and proportion employed. Sub-sample of iddals born at most
7 years before and 7 years after the year of birth of the firesbdgpotentially

affected by the reform. Females.

Country | Survey Year Sample size Prop Average (st.err) [min-max]
wage-hours-status  Emp|. Wage/month Hours worked
Germany| ISSP,1993 62-68-128 53.9| 1,099.6 (662.8)[106.5-3,726.9]| 32.5 (10.3) [12-60]
ISSP,1995 113-89-139 60.4 878.9 (594.6) [259.3,2,593.0] | 28.4 (10.8) [9-50]
ISSP,1996 158-0-265 59.6| 1,051.1(737.2)[70.6-6,186.3] n. a.
ISSP,1997 121-139-142 50.7| 1,027.1(740.5) [254.1-3,049.8]| 22.2 (18.2) [0-80]
ISSP,1998 71-89-139 50.4 999.2 (518.6) [251.6-2,390.3] | 30.8 (12.6) [3-80]
ISSP,2000 98-108-148 65.5| 1,078.3(629.5)[25.7-3,695.7] | 29.6 (13.2) [1-80]
ISSP,2002 81-67-111 54.0| 1,187.2 (1,404.5) [190.6-11,437.1]33.6 (11.6) [15-80]
ECHP,2001 368-338-522 61.4| 1,611.6(1,130)[24.5-9,334,1] | 34.1 (11.4) [2-85]
Ireland ISSP,1993 135-78-164 46.3 582.4 (485.1) [142.9-2,573.1] | 35.6 (9.2) [7-60]
ISSP,1994 114-72-157 45.9 793 (644.1) [221.4-4,427.7] 36.3 (11.3) [5-72]
ISSP,1995 150-159-162 53.7| 812.1(755.1)[145.7-4,080.1] | 37 (17.1) [5-96]
ISSP,1996 149-158-162 49.4 766.3 (743.2) [143.2-4,012] 37.9 (19) [5-96]
ISSP,2000 0-103-196 55.1 n. a. 30.3 (13.8) [4-99]
ECHP,2001 277-269-493 50.9| 1,333.5(899.5)[47.5-4,926.1] | 30 (10.6) [9-90]
Italy ISSP,1993 68-64-126 49.2| 1,062.4(560.9)[103.4-3,513.9]| 33.7 (10.8) [7-60]
ISSP,1994 80-76-130 56.9 1,164 (752) [166.3-4,356.8] 37 (13.1) [10-90]
ISSP,1997 28-113-116 33.6| 1,808.9 (1,073.7) [664.1-4,829.5] 14.5 (18.5) [0-60]
ISSP,1998 46-44-108 41.6| 1,025.2(783.7)[119.5-4,899.5]| 35.5(13.7) [6-60]
ECHP,2001 464-571-1,376 33.2 1,506 (592.2) [224-5,040.2] | 34.9(10.1) [15-80]
SHARE,2004| 126-162-516 28.4| 1,595.3(1,672.2)[.3-12,408.6]| 29.4 (15.3) [0-70]

Note: see Table C. 6. a stands for “not available”.
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Table C. 11: Descriptive Statistics. Earnings (at 2000 griamed in PPP units),
hours worked, and proportion employed. Sub-sample of iddals born at most
7 years before and 7 years after the year of birth of the firsbdgpotentially

affected by the reform. Females.

Country Survey Year Sample size Prop Average (st.err)
wage-hours-status  Emp|. Wage/month Hours worked
Netherlands| ISSP,1993 298-176-362 38.7| 1,672.5(800.5)[183.8-5,025.1]| 24.7 (12.2) [2-60]
ISSP,1994 325-187-371 38.3| 1,673.2(821.6) [280.7-5,413.8]| 25.1 (13.2) [1-60]
ISSP,1995 330-223-392 45.1| 1,824.3(893.2)[179.8-4,913.8]| 23.3 (11.4) [2-56]
SHARE,2004| 141-145-206 66.0| 1,609.9 (1,805) [46.5-19,129.4]| 25.9 (11.5) [4-80]
Spain ISSP,1993 67-47-132 31.8 766.7 (530.3) [193.3-2.685.4] | 38.2 (14) [6-96]
ISSP,1995 55-50-144 34.7 836.5 (528.9) [174.9-1,846.4] | 33.8 (12.5) [4-66]
ISSP,1997 82-130-133 30.1| 572.5(489.9)[189.3-2,366.4] | 12.5(17.6) [0-60]
ISSP,1998 107-92-242 37.6 921.4 (555.9) [299.6-2,621.2] | 36.6 (10.1) [9-60]
ISSP,2000 48-45-112 411 848.8 (505.5) [181.1-1,810.7] | 36.1 (11.1) [10-70]
ISSP,2002 104-121-231 46.3 959.6 (524.3) [271-2927.2] 34.4 (10) [6-55]
ECHP,2001 527-607-1,215 40.9| 1,389.1(888.3) [54.7-6,941.7] | 37.7 (10) [14-90]
SHARE, 2004 97-107-225 42.7| 1,958.3 (6,651.9) [20.9-62,668.5] 34.3 (13.4) [0-70]
Sweden ISSP,1994 116-151-170 82.9| 1,093.8(471.4)[270.3-2,703.3]| 34.9 (8.7) [10-60]
ISSP,1995 170-159-173 88.4| 1,774.8(423.6)[177.7-2,487.5]| 36.3 (7.6) [8-55]
ISSP,1996 152-152-167 85.6| 1,255.0 (506) [284,9-2,848.7] | 35.6(9.8) [8-60]
ISSP,1998 160-155-172 83.7 1,429 (660.7) [94.1-4,984.7] 36.2 (9) [8-72]
ISSP,2000 119-111-129 83.7| 1,820.9 (1,552.9) [656.1-16,682.1] 36.9 (6.7) [15-50]
ISSP,2002 118-117-127 84.3| 1,638.7 (755.3) [436.3-7,417] | 36.5(9.8) [5-75]
SHARE,2004| 520-526-638 79.8| 1,707.9(1,142.9)[.7-16,016.3]| 36.3(10.3) [0-80]

Note: see Table C. 6. a stands for “not available”.
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