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Abstract

We study the recent evolution of the college wage gap with a unique
data set that covers 10 European countries and two cohorts of male em-
ployees from the early to mid 1980s to the mid to late 1990s.We find
evidence of significant cross country differences in the level and dynamics
of the gap. There is also evidence that both the level and the growth
of the college wage gap significantly differ between cohorts. The esti-
mated growth in the gap turns out to be negatively correlated to changes
in relative supply and positively correlated both with the long run rate
of productivity growth and with an index of between industry demand
shocks. Institutional changes also matter, and we find that countries that
have experienced declines in union density, in the centralization of the
wage bargain and in employment protection measures have also had a
faster growth in the college wage gap.
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1 Introduction

The wage structures of several OECD countries experienced, over the last decades,
significant changes. Overall wage inequality and wage differentials across dif-
ferent groups of workers showed a marked departure with respect to the trends
which had characterized earlier periods. In this respect, various factors, both of
economic and institutional source, contributed to re-shaping the distribution of
wages. Major changes occurred in the distribution of the labor force by educa-
tional level and by labor market skills, partly driven by the educational choices
of the "baby boom” generation and partly due to the changing structure of
employment following the diffusion of computer technologies.

Two leading explanations have been offered to account for the observed
changes in relative wages: on the one hand, the role of market forces and the
evolution of (relative) supply and demand has been emphasized; on the other
hand, the role of labor market imperfections and institutional arrangements has
been put forward. The former approach focuses mainly on demographic changes,
adverse shifts in supply and demand for products, skill-biased technological
change, and the increased globalization of trade (OECD, 1996; Gottschalk and
Smeeding, 1997; Berman et al. (1994); Acemoglu (2000)). The latter approach
advocates the importance of trade unions, of collective bargaining practices and
of product and labor market regulations (Blau and Kahn, 1996; Fortin and
Lemieux, 1997; DiNardo, et al., 1996).

Changes have had different impact on younger and older cohorts. Card and
Lemieux (2000), for instance, use data on workers of different age groups to
show that in the US much of the rise in the college-high school wage gap can
be attributed to changes in the relative earnings of younger college-educated
workers. They also show that this shift in the structure of returns to college
graduates shares a common pattern in the UK and Canada, where educational
wage differentials have risen for younger men while remaining stable or even
declining for older men.

While there is an extensive literature investigating the evolution of the col-



lege wage gap in North America and Britain (see for instance Bound and John-
son, 1992; Katz and Autor, 1999), relatively little is known about the experience
of (continental) Europe. We believe that a better understanding of the Euro-
pean case is interesting not only in itself, but also because the countries involved
show a relatively high degree of variation in the evolution of relative prices and
quantities for different skills and exhibit significant institutional diversity.

In this paper we use data for two cohorts of male employees to study the
recent evolution of the college wage gap in 10 European countries and highlight
both common trends and country specific differences. We focus on cohort data
for two reasons, first to disentangle composition effects from genuine changes in
relative wages; and second to see whether the patterns in the dynamics of the
college wage gap uncovered for the US and other Anglo-Saxon countries also
apply to the rest of Europe.

This study uses a unique data set that covers 10 European countries and two
cohorts from the early to mid 1980s to the mid to late 1990s. We believe that
our contribution to the existing literature is twofold: first, and most obviously,
we offer a broad Furopean perspective to the recent evolution of the college
wage gap; second, we exploit the rich institutional variation of European labor
markets to correlate the levels and trends in the college wage gap with the levels
and changes in European labor market institutions.

As to the main results, we find evidence of significant cross country differ-
ences in the level and growth of the college wage gap. There is also evidence that
both the level and the growth of the college wage gap significantly differ between
cohorts. Estimated growth turns out to be negatively correlated to changes in
relative supply and positively correlated both to an index of between industries
demand shocks and to the long run rate of labor productivity growth. The
latter finding is consistent with different demand side explanations, including
skill biased technical change and capital - skill complementarity. Institutional
changes also matter. We find that countries that have experienced a decline
in union density, in the centralization of the wage bargain and in employment

protection measures have also had a faster growth in the college wage gap.



The paper is organized as follows. Section 2 introduces the theoretical frame-
work. The following section describes the data and provides an overview of the
main facts. Section 4 contrasts aggregate and cohort specific college wage gaps
and Section 5 presents and estimates a simple statistical model. In the last sec-
tion, we correlate the level and the evolution of cohort specific college wage gaps
to the levels and changes in relative supply, relative demand and institutional

constraints. Conclusions follow.

2 A Theoretical Framework

Following the conceptual approach suggested by Bound and Johnson (1992),
we model relative wage dynamics as the combination of competitive market
forces and non - competitive factors arising from market imperfections as well
as institutional arrangements (Katz and Autor, 1999; Card and Lemieux, 2000).
In this context, observed (log) wages (W) can be decomposed into a ’latent’
competitive (log) wage level (W,) and an additional non - competitive (log) rent
(M) that accounts for any deviation of the actual wage from the market clearing
wage'. The wage of group j can be specified as the sum of the competitive wage

and rents

Whilst the competitive wage can be thought of as arising from the interaction
of relative supply and demand, rents originate from different sources, including
non - competitive and institutional factors. Using the above decomposition, the
cohort and country specific college - high school wage gap can be written as

follows (in logs)

r o Wejuct + Mjuct
cjt — Y15 ar
Wejsct Mjsct

(2)

I Measurement problems related to unobservable nonpecuniary aspects of the job reward
structure can also contribute to deviations of observed wages from their competitive level.



where the subscript u is for college, s is for (upper) secondary school, ¢ is for
time, c is for the country and j is for the birth cohort. Since earnings grow with

individual age, we can re - write the competitive wage gap as

iAjuc
Wejuct o WejucO elei fiuct (3)
Wejsct WejscO edeiAjset

where A is individual age and the subscript 0 refers to the market wage net of

age effects. Since Ajyuct >~ Ajser, age can be decomposed as
Ajuct == Ajsct == Ajc() +1 (4)

where ¢ is a linear time trend, A;.o is age at the beginning of the sample period

for cohort j, and we can write the competitive wage as

Wejuct WejucO (Yej=8cj)(Ajco+t)
= € (5)
Wejsct Wejsc()

Similarly, we can decompose non competitive rents into a time invariant and

a time variant component as follows

Mjuct o MjucO 6)\C]-t (6)
Mjsct MjscO

We next restrict attention to two cohorts and define aggregate high school

and college labor as follows

Set = [01657.4 + Q2cSy.,]7 (7)

, 1
Uet = [B1:U1s + BacUsy] (8)

where S7, S3, Uy and Us; are high school and college labor for the older and
the younger cohort and aj. and ;. are relative efficiency parameters. Next,

assume a CES production function
Yot = [0sctSG + Ouet UG 9)

where 6 are education - specific technical shift parameters.



Using the fact that the competitive wage is equal to the value of the marginal

product, the college wage gap for each cohort can be written as

euct Uct Qjc H'ct M"ucO

rejt = In +(c—n)ln +In=L+ (n—1)ln == + L=

It esct ( 77) Sct ﬁjc (77 ) Sjct Mjsc()
+('70j — 5cj)(Aj00 + t) + )\Cjt (10)

Since we consider only the sample period that follows the completion of
full time education, the relative supply of college and high school graduates in

each cohort is roughly constant over time. Hence, the above expression can be

written as
(6% H; M 0
Teit = In =2€ 4 —1)In =€ 4+ » — 8i) Ao + J_“C:|
gt |: ﬁjc (77 ) S] (’Y J J) 30 Mjsco
auct Uct
+ |In 7 +(c—n)ln 5 + (Yej = 0cj + Acj)t (11)
sct ct

The first element on the right hand side varies only by country and cohort
and is a time invariant country specific cohort effect. The second element varies
by country, cohort and over time. Therefore the model implies that the evolution
of the college wage gap in each country can be decomposed into time effects,
cohort effects and interactions between time and cohort effects. Time invariant
effects include cohort - specific relative supply and efficiency parameters, age
at the beginning of the sample period and institutional effects affecting non
- competitive relative premia. Time variant effects include aggregate relative
supply and technical shifts, differences in earnings profiles and changing non
competitive rents.

Our primary interest in the rest of the paper is to assess whether both
country and cohort effects play a significant role in determining the level and
the evolution of the college wage gap in European countries and to evaluate
the role played by institutions vis-a-vis market forces in the observed patterns
of educational wage differentials. Before turning to the estimates, the following
section describes the data and presents an overview of the relevant stylized facts

for the ten European countries considered in this study.



3 The College Wage Gap: an Overview

Comparative work on educational attainment and returns is generally based
on the ISCED definitions implemented by the OECD, that try to standard-
ize and rank different educational levels into primary, secondary and tertiary
education. While this standardization is not without problems (see Manning
and Manacorda, 2000; Freeman and Schettkat, 2000), it has been widely used
in the literature and represents a useful benchmark for work in the area. Our
data set is structured in the form of a pseudo panel - by educational levels and
cohorts - obtained from national microdata (cross sections of individuals). For
each country, the mapping from school attainment to the ISCED classification
follows the OECD guidelines and does not very over time.

We use average (hourly) wages of full time male employees (part timers are
included only in France, but they are few) by educational attainment (compul-
sory, upper secondary and tertiary) for 10 European countries over the period
ranging from the early to mid 1980s to the mid to late 1990s, depending on
the country. The definition of educational attainment follows the ISCED clas-
sification: compulsory education spans ISCED levels 1 and 2, upper secondary
education corresponds to ISCED levels 3 and 4 and tertiary education refers to
ISCED levels higher than 4.

On the basis of the above classification, we use two alternative definitions
of the educational wage gap: the ”college - high school” wage gap in the main
text and the ”college - less than college” wage gap in the Appendix. The former
definition, that is widely used in the North American literature as a proxy for
the skilled - unskilled wage gap, excludes individuals with only compulsory edu-
cation, who are an important fraction of the labor force, especially in Southern
Europe. These individuals are typically unskilled and are included in the second
definition of the gap, that we introduce as a complement to our main results.

In both cases we define the gap as the log of the ratio of average (hourly) wages
2

2Wages are gross of taxes in all countries with the exception of Austria and Ttaly.



The countries included in this study are Austria, Denmark, Finland, France,
(West) Germany, Italy, The Netherlands, Portugal, Switzerland and the UK.
Further details on data sources are provided in the Data Appendix.

In Figure 1 we use data from all cohorts to plot the average college - high
school wage gap for each country, at the beginning and at the end of the available
sample period®. For most countries, we take the mid 1980s as the starting
date and the mid to late 1990s as the ending date*. We smooth short term
variations by using (weighted) averages of two consecutive years. If the wage
gap by education did not change significantly over the period, countries would
be distributed along the 45° line: those with larger gaps positioned in the upper-
right corner, and those with smaller gaps to the lower - left corner. Deviations
from the solid line suggest changes in the gaps.

Contrary to the general perception of a widespread significant increase of
college wage gaps, the evidence suggests the presence of significant heterogeneity
across European countries. In some countries, the college wage gap has increased
over the period (Denmark, Portugal, UK, Italy, Switzerland and Finland), while
in other countries it has remained relatively stable (France, Germany and The
Netherlands) or even declined (Austria).

The patterns presented so far can prove to be overly restrictive when sig-
nificant differences across age groups exist. In particular, by interacting with
successive labor market cohorts, both market and institutional forces can con-
tribute to alter the wage distribution not only by skill but also across different
age groups within each skill group. These issues are addressed in the following

section.

3Figure Al in the Appendix presents similar evidence for the college - less than college
gap.
4Because of data availability, the starting date is 1990 for France and 1992 for Switzerland.



4 Aggregate and cohort-specific wage gaps

The overview presented above maintains that in order to study the college wage
gap it is sufficient to look at average college and high school (hourly) wages,
thus implicitly assuming that workers belonging to different age groups are
perfectly substitutable in production, that economic shocks are likely to have
the same impact on different cohorts and, finally, that no significant changes in
the composition and quality of successive cohorts can occur. In other words,
wage differentials for different age groups should rise and fall proportionally
over time with a structure that is, in principle, fully accounted by age and year
effects.

When relative wages vary among different cohorts of workers, however, the
evolution over time of the average college wage gap depends both on the dy-
namics of cohort - specific relative wages and on the changing composition of
employment by cohort. For instance, the average college wage gap could be
increasing over time either because the relative wage paid to college workers is
increasing across cohorts or because the younger cohort experiences a higher
wage gap than the older cohort. Over time, the older cohort is naturally phased
out and the younger cohort moves in. In this case, the higher wage gap enjoyed
by the latter cohort is sufficient to generate an increasing wage gap even though
the gap itself does not vary over time. We try to disentangle composition effects
from changes in relative wages by using cohort data, and by focusing on the
evolution over time of the college wage gap for particular cohorts.

For each country, we select two cohorts, one that comprises individuals born
between 1940 and 1949 and the other comprising those born between 1950 and
1959. We choose ten years ranges in order to have a reasonable number of obser-
vations in each cohort. Individuals born before 1940 are excluded, both because
they went to school either before or during the Second World War and because
their numbers decline rapidly in national surveys during the 1980s and 1990s.

For each cohort, we group individuals by level of educational attainment (upper



secondary and tertiary education). With data by cohort and educational level,
we need to minimize within-cohort transitions from one educational attainment
to another because of school completion. In order to do so, we both exclude
individuals born after 1959 and limit our observation of the younger cohort
to the years after 1985, when most individuals in the cohort had presumably
completed college education®.

Table 1 and Figures 2 and 3 compare for each selected cohort the college
wage gap at the beginning and at the end of the sample period and highlight
the heterogeneity in the behavior of the gap across cohorts and countries. In
Austria and in the Netherlands, for instance, the college wage gap was lower at
the end than at the start of the sample period for the older cohort and higher

for the younger cohort.

Table 1. College/ high school wage gap. Males only. Cohort specific and
aggregate changes.

Born 40 - 49 Born 50 - 59 | All cohorts | Years

80s 90s A 80s 90s A A
Austria 547 501 -84 321 371 15.6 -12.3 85-97
Denmark 177 274 54.8 | 141 275 95.0 43.5 85-95
Finland 382 443 159 | 365 .379 3.8 3.7 87-93
France 316 .330 4.4 349 353 1.1 -0.3 90-98
Germany 401 477 189 | 378 413 9.2 -1.9 85-97
Italy 192 319 66.1 | .245 277 13.0 26.5 87-98
Netherlands | .270 .180 -33.3 | .164 .191 16.4 2.6 86-96
Portugal 178 398 123.6 | 464  .569 22.6 63.2 85-93
Switzerland | .334  .352 5.4 283  .324 145 10.6 92-98
UK 267 .275 3.0 203 .305  50.2 23.3 85-95

Notes. 80s: initial value; 90s: final value; A : % change. Years: sample
period used for both cohort specific and aggregate variations in the gap.

Interestingly, the increase in the college wage gap between the end and the
start of the sample period has been higher for the younger generation in half of
the countries in our sample (Austria, Denmark, The Netherlands, Switzerland
and the UK) and higher for the older generation in the rest of the sample

(Finland, France, Germany, Italy and Portugal). When we consider the college

5The exclusion of individuals born after 1959 is a major difference with respect to the
work of Card and Lemieux (2000). The older cohort is followed for the entire available sample
period, that is specified in the Data Appendix.
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- less than college wage gap, we also find interesting variation across cohorts
and between cohort - specific data and aggregate data, that broadly confirm the

findings in Table 16.

5 A statistical model of the college wage gap

Equation (11) suggests that the evolution of the college wage gap can be ac-
counted for by a combination of time invariant cohort by country specific effects
and of time effects that vary by cohort and country. Using a linear trend to cap-
ture time effects and pooling the available cohort data, we adopt the following

empirical specification

et =Y acDe+BC+> 7,C#De+6t+> (Dext+ D 0.C%Dext+ee
c c c c 12)

where D, are country dummies, C' is a cohort dummy, equal to 1 for individuals
born between 1950 and 1959 and to O otherwise, t is a linear time trend, ¢ is
the error term and we allow for two sets of interactions, one involving time and
country dummies and the other involving time, cohort and country dummies.
Whilst the former set captures differences in the linear trend across countries,
the latter set picks up further differences between cohorts within each country.
Notice that, in each country, the time trend variable ¢ takes the same value
for the two cohorts. As suggested by Moulton (1990), this is bound to inflate
t-values. We correct standard errors by assuming lack of independence within

7. The results of the estimates are

clusters and independence between clusters
presented in Table 2, where the dependent variable is the college - high school
wage gap. In the last three rows we report the p-values associated to three Wald
tests: the first statistic tests the joint significance of country effects, the second

statistic tests the joint significance of the country by cohort time invariant ef-

fects and the last statistic tests the joint significance of the interactions among

6 See Table Al in the Appendix
"In practice, this is done by using the option cluster in the command regress of Stata 6.0.
Each cluster is obtained by combining the country with the year.
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the linear trend, the country and the cohort dummies. In each test, the null
hypothesis is lack of joint significance. All tests turn out to reject the null hy-
pothesis. We draw from this three implications: first, there are significant cross
country differences within Europe in the level and growth of the college wage
gap; second, and conditional on the aggregate time effects, there are significant
cohort effects in European college wage gaps; last but not least, the growth of
these gaps also differ between cohorts.

Examining our results more in detail, we find that: 1) the intercept, which
captures the country effect for the older cohort, is relatively high in Germany
and Austria and relatively low in Denmark, Italy, Portugal and the UK; 2)
the interaction between the intercept and the cohort dummy is negative in
most countries, with the exception of Portugal, France and Italy. A negative
coefficient can be explained by the presence of an age effect and by the fact that
age - earnings profiles have a positive slope. A positive coefficient suggests a shift
in age - earnings profiles in favor of the younger generation; 3) the estimated
trend in the college wage gap for the older cohort is positive in all countries but
The Netherlands. The trend is particularly pronounced in Finland, Portugal,
and Italy; 4) the estimated trend in the college wage gap is higher for the younger
than for the older cohort in Austria, Denmark, The Netherlands, Switzerland
and the UK (see Figure 4) and lower in the rest of the sample®.

We stress two results in particular. First, and in contrast to the evidence
presented by Card and Lemieux (2000) on three Anglo-Saxon countries, the
growth of the college wage gap in Europe has not been limited to the younger
cohort, with the exception of three relatively small countries, Austria, Switzer-
land and The Netherlands, and possibly of the UK. Second, there is evidence
that in a number of European countries the college wage gap has risen at least

as fast for the older as for the younger cohort.

8The difference between cohorts is statistically significant at the 10 percent level of confi-
dence in Austria, Denmark and The Netherlands.
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Table 2. Estimates of the statistical model. Weighted ordinary least squares.
Weights: average number of high school and college employees, by country and
cohort.

College - High School Wage Gap

Independent Variable Coefficient P-value
Constant 377 .000
Austria 129 .006
Denmark -.222 .000
Finland -.021 .300
France -.070 .001
ITtaly -171 .027
Netherlands -.079 .043
Portugal -.247 .000
Switzerland -.059 .073
Uk -.173 .000
AustriaxC -.218 .000
Denmark«C' -.098 .000
FinlandxC' -.015 .684
FrancexC .046 .000
Germany*C' -.008 .758
Ttaly=C .022 721
NetherlandsxC' -.146 .002
Portugal«C' 237 .000
SwitzerlandxC -.043 118
UkxC -.047 .229
Austriaxt .002 471
Denmarkxt .006 .000
Finlandxt .014 .000
Francext .002 .039
Germany*t .006 .003
Ttaly*t .012 .169
Netherlands*t -.009 .060

13



Table 2 (continued)

College -High School Wage Gap

Independent Variable Coefficient P-value
Portugal«t 017 .004
Switzerlandxt .002 .642
Ukt .008 .007
Austriaxt x C .005 .038
Denmarkxt x C .007 .001
Finlandxt x C' -.005 .337
Francext x C' -.001 .593
Germanyx*t x C -.003 221
Ttaly*t x C -.009 .229
Netherlands*t * C .011 .104
Portugal«t « C -.009 .229
Switzerlandxt x C .006 276
Ukt « C .005 .543
Nobs 179

R? .880

Test 1 .000

Test 2 .000

Test 3 .009

Note: the constant term refers to the older cohort in Germany.

We also find that there is a negative correlation (-0.356) between the esti-
mated time invariant country by cohort effect (intercept) and the time varying
country by cohort aggregate effect (see Figure 5). This suggests that coun-
tries that started with relatively high college wage gaps have also experienced
a slower growth in the gap during the sample period.

The observed heterogeneity in the behavior of the college wage gap among
countries, between cohorts and over time begs the question whether these differ-
ences can be associated to differences in the levels and changes of relative supply,
relative demand and institutional setups. We try to answer this question in the

next section.
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6 Accounting for differences

A model that combines labor market competition with non - competitive rents
implies that cross country differences in the college wage gap should be cor-
related with differences in relative demand, relative supply and institutional
setups. Correlation does not imply a causal relationship, however, because rel-
ative prices and quantities are jointly determined in competitive markets and
institutions themselves could vary in response to price and quantity signals (see
the discussion in Fortin and Lemieux (1995)).

We summarize the discovered differences in college wage gaps with two in-
dicators: 1) the estimated coefficient of the country dummy (L), that varies
between cohorts and captures time invariant effects on the college wage gap;
2) the estimated coefficient of the time trend (7"), that varies by country and
cohort and captures aggregate time effects. Next, we relate each indicator to
measures of relative supply, relative demand and labor market institutions. Fol-
lowing Fortin and Lemieux (1997) and Gottschalk and Smeeding (1997), we
associate the former indicator (L) to relative supply, demand and to the levels
of institutional constraints affecting the wage gap and the latter indicator (T) to
changes in relative supply, demand and institutional constraints. We start the
section by describing in some detail our measures of relative supply, demand and
institutional factors. We then turn to exploring how these measures correlate
with the college wage gap.

Since our data on the wage gap cover the mid 1980s for some countries and
the 1990s for all countries, we need to compute measures of relative supply
and relative demand that broadly cover the same span of time. Consider first
relative supply. We measure supply by educational level (compulsory, upper
secondary and tertiary) by using educational attainment in the population aged
25 to 64. The source is OECD (1998) for 1991 onwards. With no data for the
1980s, we proceed as follows. First, we use the Barro and Lee (1996) dataset
on educational attainment, that provides data on completed education every 5

years from 1965 to 1990. Next, we compute for each country the annual rate of

15



growth of attainment before 1990 by interpolating the available data points with
a fourth order polynomial. Finally, we apply the estimated rate of growth to the
OECD data in 1991 to compute attainment in the 1980s. While this method
suffers of measurement problems, some of these problems are swept away by
taking averages over the whole sample period.

Table 3 shows average educational attainment for each country. Notice the
large differences in the relative importance of compulsory and higher education,
especially between the two Mediterranean countries (Italy and Portugal), where
compulsory education is still the highest attainment for the majority of the

active population, and Northern Europe.

Table 3. Average educational attainment. By country.

Compulsory Upper Secon. Tertiary Sample period

Austria .337 .595 .067 85-97
Denmark 442 381 175 85-95
Finland .384 .436 179 87-93
France 419 .406 174 90-98
Germany 218 .567 214 85-97
Italy .682 .246 .070 87-98
Netherlands 437 .367 195 86-96
Portugal .932 .031 .036 85-93
Switzerland .186 597 217 92-98
UK .390 .459 .150 85-95

We measure changes in relative supply AS with the average annual rates of
change in relative attainment. Table 4 shows these average rates by country from
the mid 1980s onwards. The growth in the relative supply of college graduates
has been faster during this period in Austria, Finland and Italy and slowest in
Denmark, France and Germany.

When workers belonging to different cohorts are not perfect substitutes,
the time invariant component of the college wage gap depends on the cohort
specific relative supply of college graduates, %f In the absence of supply data
disaggregated by cohort, we use relative cohort size, that includes only employed

workers by educational attainment.
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Table 4. Average Percentage Changes in Relative Supply. By country.
AS College -High School

Austria 119
Denmark -.008
Finland .068
France .015
Germany .014
Italy .072
Netherlands .035
Portugal .020
Switzerland .019
UK .022

In this literature, the standard measure of relative demand shifts is based on
the Katz and Murphy (KM) index (see Katz and Murphy (1992) and Berman
et al (1994)). This index weights between industries employment changes with
the relative importance of educational groups in each industry. As explained
in the Data Appendix, we use the single digit ISIC classification, that allocates
industries to 9 broad sectors, and compute the employment share of each educa-
tional group in each industry using the 1996 wave of the Furopean Community
Household Panel (ECHP)?. Employment data are from the OECD Labor Force
Statistics. For each country we have selected two data points in the 1980s and
two data points in the 1990s to minimize structural changes in the classification
of data and sectors and have computed the KM index for each pair of years. To
obtain a yearly measure of demand shifts by educational attainment, we have
divided the index by the length of the time interval. The final indicator of rela-
tive demand shifts is AD = In(14+ KM,,) —In(1+ K M,), where the subscripts s
and u are respectively for high school and college (see Blau and Kahn (1996)).
Table 5 shows the value of AD for the 10 European countries. With the ex-
ception of The Netherlands, relative between industries demand shifts over the
sample period have been in favor of college graduates, particularly so in Austria

and France.

9These data were made available by the European Comminity for research related to the
TSER project on returns to education in Europe (PURE).
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Galor and Moav (2000) have recently shown that relative wages by education
and skill can be affected by the rate of technical progress. By introducing
new vintages of techniques, technical progress has both a productivity and an
erosion effect on skills and wages. Erosion occurs because accumulated skills
depreciate with the introduction of new techniques and the progressive demise
of old techniques. If the skills of high school graduates depreciate faster than
the skills of college graduates, the college wage gap increases when technical
progress accelerates. We proxy the rate of technical progress with the 1976 to
1992 average rate of growth of labor productivity g, that is shown in the last

column of Table 510,

Table 5. Relative demand shifts (x100) and average productivity growth.
By country.

AD College - High School Productivity Growth g

Austria 1.80 .015
Denmark 0.17 .012
Finland 0.36 .019
France 1.09 .014
Germany 0.04 .014
Italy 0.43 .022
Netherlands -0.93 .008
Portugal 0.08 .028
Switzerland 0.45 .011
UK 0.49 .018

We hasten to stress that a positive correlation between the college wage
gap and labor productivity growth is consistent with at least three alternative
stories. First, skill biased technical change that increases productivity growth
can affect the college wage gap by shifting out the relative demand for skilled
labor. The shift can be both between and within industries. Since we already
control for between effects with the variable AD, g could be picking up the
within industries effect of skill biased technical change (see Berman et al. (1994),

(1998)). Second, labor productivity growth could be driven, at least in part,

10These data are from Layard and Nickell (1997).
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by the growth in the capital - labor ratio; if capital and skill are complements
in production, this would generate an upward shift in the relative demand for
skills (see Krusell et al (2000)). Last but not least, both a higher college wage
gap and faster skill biased technical progress could be induced by the relative
abundance of well educated labor (Acemoglu (2000)).

Labor market institutions that potentially affect non - competitive rents and
the college wage gap include measures of union power, the presence and impor-
tance of a minimum wage and the degree of centralization of the wage bargain
(Katz and Autor, 2000). Since institutions vary over time, we distinguish be-
tween levels at the start of the sample period and changes over the sample
period.

Starting with levels, Table 6 presents data on four institutional measures:
the Kaitz index (K), defined as the ratio of the minimum wage to the average
wage!!; union density in 1980 (U80); an index of the degree of centralization of
the wage bargain (Centra80) for the early 1980s; and an index of the relative
strictness of employment protection measures, also for the 1980s (EPL80) 2.
When possible, we measure institutional variables in the early 1980s to minimize

the risk of endogeneity.

Table 6. Institutional changes over the sample period. By country.
U80 (%) FEPL80 Centra80 K

Austria 56 4 2 .62
Denmark 76 3 2 .54
Finland 70 5 1 .52
France 18 6 3 .50
Germany 36 8 3 .55
Italy 49 9 4 71
Netherlands 35 7 3 .55
Portugal 61 10 4 .45
Switzerland 31 3 3 .52
UK 50 1 3 .40

1Source: Layard and Nickell (1997).
12Source for the last three measures: OECD Employment Outlook 1999.
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Union density is a measure of union influence on relative wages. Tradition-
ally, stronger unions have compressed wage differentials by skill and education
and we expect this measure to be negatively correlated with the time invariant
component of the college wage gap'®. Similarly, we expect a negative corre-
lation between the Kaitz index and the college wage gap, because a relatively
high minimum wage can raise wages in the lower end of the wage distribution
and thus affect the denominator of the gap.

The relationship between the degree of centralization of the bargain and the
college wage gap is less clear-cut. Calmfors (1993), for instance, uses a sim-
ple two sectors model of a unionized economy to show that a higher degree of
centralization is associated to a less dispersed wage structure only if particular
restrictions on union preferences are imposed. Therefore, one should not expect
a priori that economies with more centralized wage setting institutions neces-
sarily have lower college wage gaps. The OECD index ranks countries by level
of centralization, with Finland the most centralized and Italy and Portugal the
less centralized.

Relative compression of the wage structure is often associated to strict em-
ployment protection practices. As argued by Bertola and Rogerson (1997),
quantitative firing restrictions could hardly be binding if wages were completely
unrestrained and employers could reduce them so as to make stable employ-
ment profitable. Limiting the freedom offered to employers and workers in set-
ting wages give force to these constraints'*. The OECD index of employment
protection ranks Italy and Portugal as the countries with the most restrictive
practices and the UK, Denmark and Switzerland as the countries with less pro-
tection.

Table 7 focuses on changes between the 1980s and the 1990s in three in-

stitutional variables, the degree of centralization, employment protection and

13See Freeman (1993) and Freeman and Gibbons (1995).

14The combination of wage compression and employment protection measures may reflect
7 ..a desire by organized labor to enforce monopolistic wage-setting practices by preventing
underbidding by the unemployed..” (Bertola, Boeri and Cazes (1999)) and is a powerful
source of insider power.
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union density'®. For the former two variables, we use the OECD dataset on
institutional changes'® and code no change with a 0, an increase with a 1 and
a reduction with a —1. For the latter variable, we take the average annual
change in union density over the sample period. The degree of centralization
has declined in the UK, Denmark and Finland and increased in Italy and Portu-
gal. On the other hand, employment protection has declined in most countries
with the exception of Austria, Switzerland and the UK, where it has remained
stable, and France, where it has increased. Finally, union density has declined
in the majority of countries, with the exception of Denmark, Finland and The

Netherlands, where it has increased, albeit at different rates.

Table 7. Institutional changes over the sample period. By country.

ACentra AU (%) AEPL

Austria 0 -4.03 0
Denmark -1 0.24 -1
Finland -1 2.63 -1
France 0 -0.13 1
Germany 0 -1.86 -1
Italy 1 -3.91 -1
Netherlands 0 0.39 -1
Portugal 1 -10.04 -1
Switzerland 0 -0.70 0
UK -1 -2.60 0

We use the estimated parameters of the trend in the college wage gap 17" and
of the time invariant country effect L in Table 2 as our observations. With 10
countries and 2 cohorts, we have 20 observations for each variable. We regress
T on the changes and L on the levels of relative supply, demand and institu-
tional constraints. In each regression, we compute standard errors by assuming
lack of independence of observations within countries and independence across
countries. The regressions are weighted in two alternative ways. First, we weigh

each observation with the country and cohort - specific average number of high

15We have no data on changes in the Kaitz index that cover all countries.
16See OECD, Employment Outlook 1999.
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school and college employees; second, we weigh with the country - specific male
population in 1990. While the former set of weights includes only employed
individuals belonging to the two selected cohorts, the latter set is a more com-
prehensive measure of overall country size, but does not vary by cohort. Table
8 presents our results for the estimated growth in the college - high school wage
gap.

Table 8. Estimates of the relationship between T and changes in relative
demand, supply and institutional variables. Dependent variable: T'

| Coefficient P-value | Coefficient P-value

0 0 2 2
Cohort Dummy .001 .51 -.001 -.33
AS -.052 .06 -.028 A1
g .488 .07 731 .00
AD .309 .20 .288 .03
AEPL -.004 .02 -.003 .02
AU -.049 .04 -.033 .22
ACentra -.003 .02 -.003 .00
R? .68 .63

Nobs 20 20

Note: each regression also includes a constant term. (1) weights: average
number of high school and college employees, by country and cohort; (2) weights:
male population in 1990.

The table shows that the estimated growth in the college - high school wage
gap T is negatively correlated with changes in relative supply and positively
correlated both with the index of between industry demand shocks and with the
rate of productivity growth, as expected. Interestingly, institutional changes are
significantly correlated with 7. In particular, there is evidence that countries
that have experienced a decline in union density, in the centralization of the
wage bargain and in employment protection measures have also had a faster

growth in the college wage gap'”.

17Table A2 in the Appendix shows that results do not change in a qualitative way when we
use the college - less than college gap.
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To illustrate our results with an example, compare Portugal and The Nether-
lands, the countries with the highest and lowest estimated T. Relative supply
changes have been smaller and productivity growth much faster in Portugal
than in The Netherlands. Moreover, between industries demand shifts have
been positive in Portugal and negative in The Netherlands. Both countries
have experienced a decline in employment protection, but Portugal has also
witnessed a relevant decline in union density and an increase in centralization,
that have either increased or remained constant in the Netherlands. When we
decompose predicted T into the contributions of relative supply changes (AS),
relative demand changes (AD and g) and institutional changes (AU, AEPL
and ACentra), we find that the relative contribution of relative demand changes
has been particularly significant in Portugal. On the other hand, the largest
absolute contribution to predicted T in The Netherlands has originated from
institutional changes.

We also compare France, Germany and the UK. France has the lowest and
the UK the highest estimated T', with Germany in the middle. Both relative
supply shifts and the rate of long run productivity growth have been larger in
the UK. Partially to offset this, the index of between industries demand shifts
in France has been more than twice as high as in Britain and much higher than
in Germany. A possible interpretation is that within industries demand shifts
have been relatively more important than between industries demand shifts in
the UK and Germany than in France. Moreover, the UK has experienced both
a decline in centralization and the highest reduction in union density over the
sample period. Finally, employment protection has increased in France, declined
in Germany and remained constant in the UK. A decomposition of predicted T'
shows that the absolute contribution of relative demand shifts has been quite
similar in Britain and in France. The key difference between the two countries is
the absolute contribution of institutional changes to predicted T', that has been
positive in Britain and negative in France. Therefore, while relative demand
shocks have equally contributed to increase the growth of the college wage gap

in both countries, institutional changes have contributed to increase growth in
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the former country and to reduce it in the latter country. In Germany, the
absolute contribution of relative demand shifts has been smaller than in the
other two countries. On the other hand, institutional changes have contributed
as much as in Britain to the positive predicted trend in the college wage gap.

Labor market institutions need not affect the two cohorts in the same way.
We allow for differential effects by interacting each institutional variable with the
cohort dummy. With few observations, we retain a parsimonious specification
by sequentially eliminating institutional variables and interactions that attract
an insignificant coefficient. Table 9 illustrates our results. We find that both
the change in union density and the change in the degree of centralization are
negatively and significantly correlated with the estimated growth in the college
wage gap of the younger cohort born between 1950 and 1959. There is no trace
of a significant correlation between these variables and the trend in the college
wage gap of the older cohort.

Both a change in the unionization rate and a change in the degree of central-
ization are expected to affect the college wage gap by influencing the average
wage of high school workers, who are more likely to be unionized and to have
their pay regulated by collective bargaining. The uncovered absence of a signifi-
cant correlation between these changes and the trend in the college wage gap for
the older cohort suggests either an insider - outsider or an internal labor market
story (see Katz and Autor (1999) for a discussion). In either story, senior high
school workers, who belong mainly to the older cohort, are sheltered by seniority
rules from the economic effects of institutional changes.

Next, we briefly consider how the estimated country dummy L varies with
relative supply, demand and the levels of institutional constraints. We measure
cohort - specific relative supply with relative cohort size, relative demand both
with the 1991 employment share of the finance, insurance and business services
sector (ISIC classification 8), that employs a relatively high proportion of college
graduates, and with the OECD high tech index, that measures the export share
of high tech industries in total manufacturing'®, and use Centra80, EPL80, K

183ource: OECD (1994).
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and US80 as institutional variables. We also add cohort specific average age at
the beginning of the sample period, A,.
Table 9. Estimates of the relationship between T and changes in relative

demand, supply and institutional variables. Dependent variable: T. Includes
interactions with the cohort dummy.

| Coefficient P-value | Coefficient  P-value

(1) (1) (2) (2)
Cohort Dummy -.0004 -.24 .001 .56
AS -.052 .03 -.037 .03
g .509 .03 .841 .00
AD .320 .14 267 .03
AEPL -.004 .01 -.003 .01
AU x Cohort Dummy -.081 .04 -.017 .78
ACentra * Cohort Dummy -.006 .02 -.006 .00
R? .76 .80
Nobs 20 20

Note: see Table 8.

Table 10 presents the results of our parsimonious specification, obtained af-
ter sequential simplification. We find that relative demand variables, Centra80
and U80 have no significant effect on L. As expected, the time invariant country
effect is negatively correlated both with cohort size and with the Kaitz index.
The positive correlation with age at the start of the sample period is also ex-
pected and suggests that college graduates have steeper earnings profiles than
high school graduates.

Table 10. Estimates of the relationship between L, relative demand, supply
and institutional variables. Dependent variable: L

Coefficient  P-value | Coefficient P-value

0 0 B 2
Cohort Dummy 129 .02 143 .00
Relative Cohort Size =173 .00 -.146 .00
Age at start .019 .00 .016 .00
K -1.356 .00 -1.072 .00
EPL80 .018 .00 .012 .00
R? .75 .83
Nobs 20 20
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Note: see Table 8.

Conditional on initial age, the cohort dummy attracts a positive and signif-
icant coefficient, suggesting an upward shift in the earnings profiles of college
graduates who belong to the younger cohort. Contrary to our expectations,
however, there is evidence of a positive and significant correlation with the de-
gree of employment protection in the 1980s!?. To illustrate, consider Germany
and the UK. The average value of L in Germany is almost twice as large as in
the UK. This difference is accounted for by the higher average age at the start of
the sample period and by the lower relative cohort size in Germany, the effects
of which are only partially offset by the opposite effects of a lower Kaitz index

and of lower employment protection in the UK.

7 Concluding Remarks

Card and Lemieux (2000) have shown that the recent increase of the college
wage gap in the US (and Britain) is almost completely attributable to changes
in the relative earnings of the younger cohorts of college graduates. In this pa-
per, we have used cohort data for two contiguous birth cohorts in 10 European
countries to study whether similar findings hold in Europe. We do not find evi-
dence of a common European pattern. Only in three relatively small European
countries (Austria, Switzerland and the Netherlands) and possibly in the UK is
the increase in the college wage gap almost exclusively limited to the younger
cohort, as in the US. In Denmark, there is evidence that the college wage gap
has increased for both the older and the younger cohort, but faster for the lat-
ter. The evidence for the three major continental European countries goes in
the opposite direction, because the college wage gap has increased faster during
the 1980s and the 1990s for the older cohort born between 1940 and 1949 than
for the younger cohort born between 1950 and 1959.

19 The results for the college - less than college gap are shown in Table A3 in the Appendix.
In this case, there is also evidence that the time invariant component of the gap is negatively
correlated with union density, the degree of centralization and the share of public employment
SHA.
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We have used the cross country variation in relative supply, demand and
institutional constraints to investigate whether changes in these variables are
correlated with the estimated trend in the college wage gap. It turns out that
the trend in the gap is negatively correlated to changes in relative supply and
positively correlated both with the long run rate of productivity growth and
with an index of between industry demand shocks. Institutional changes also
matter, and we have found that countries that have experienced declines in
union density, in the centralization of the wage bargain and in employment

protection measures have also had a faster growth in the college wage gap.

8 Data Appendix

Cohort Employment and Wages

Austria. Years: 1981,1983,1985,1987,1989,1991,1993,1995,1997. Source: Mikro-
census. Compulsory school: ISCED 0-2; Secondary school: ISCED 3; Tertiary
school : ISCED 5-7. Earnings are net of taxes.

Denmark. Years: from 1981 to 1995. Source: Longitudinal Labor Mar-
ket Register. Compulsory school: ISCED 0-2; Secondary school: ISCED 3-4;
Tertiary school : ISCED 5-7.

Finland: Years: 1987,1989,1991,1993. Source: Labor Force Survey. Com-
pulsory school: ISCED 0-2; Secondary school: ISCED 3; Tertiary school :
ISCED 5-7.

France. Years: from 1990 to 1998. Source: INSEE Emploi. Compulsory
school: ISCED 0-2; Secondary school: ISCED 3; Tertiary school : ISCED 5-7.
Part-timers also included.

Germany. Years: from 1984 to 1997. Source GSOEP. Compulsory school:
ISCED 0-2; Secondary school: ISCED 3; Tertiary school : ISCED 5-7. Advanced
vocational training is allocated by the OECD to tertiary level even though it is
not a tertiary level qualification (and nobody in Germany would consider it as

such), since it does not require the ” Abitur” (Baccalaureate, or O-level). We
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allocate advanced vocational level to upper secondary education. Data are for
West Germany.

Ttaly. Years: 1987,1989,1991,1993,1995,1998. Source: SHIW. Compulsory
school: ISCED 0-2; Secondary school: ISCED 3-4; Tertiary school : ISCED 5-7.
Earnings are net of taxes.

The Netherlands. Years: 1986,1988,1990,1992,1994,1996. Source: OSA-panel.
Compulsory school: ISCED 0-2; Secondary school: ISCED 3; Tertiary school :
ISCED 5-7.

Portugal. Years: from 1982 to 1993. Source: Quadros de Pessoas. Compul-
sory school: ISCED 0-2; Secondary school: ISCED 3; Tertiary school : ISCED
5-7.

Switzerland. Years: from 1992 to 1998. Source: Labor Force Survey. Com-
pulsory school: ISCED 0-2; Secondary school: ISCED 3; Tertiary school :
ISCED 5-7.

UK. Years: from 1981 to 1995. Source: Family Expenditure Survey. Com-
pulsory school: ISCED 0-2; Secondary school: ISCED 3; Tertiary school :
ISCED 5-7.

The Katz and Murphy between Industries Demand Shift Index
The Katz and Murphy (1992) between industry demand shift index is based

on equation (14) of their original paper

E; AE; > kAL
d _ Zik i\ & J
Asz-(Ej)(Ek) Ej

J

where k is for the educational group, j for the industrial sector, F is for em-
ployment and « is the weight of the educational group in the industry. The
original 9 ISIC sectors were reduced to 8 by aggregating mining and quarring
with electrical production. This aggregation was necessary to obtain a classi-
fication as close as possible to the one employed by the European Community
Household Panel (EHCP). The 8 sectors are: Agriculture, Mining plus Electric-
ity, Manufacturing, Construction, Wholesale and Retail Trade, Transport and

Communication, Finance and Insurance and Business Services and Community,
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Social and Personal Services. Data for Switzerland were kindly provided by the
Swiss team in the PURE project. Employment by industry is from the OECD

Labor Force Survey.
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Appendix

The College - Less than College Wage Gap

Table Al. College/Less than College. Males only. Cohort specific and
aggregate changes

Born 40-49 Born 50-59 All cohorts | Years
80s 90s A 80s 90s A A

Austria 593 .b66 -5.5 | .347 405  16.7 -13.4 85-97
Denmark 231 337 45.8 | .163  .308 88.9 26.3 85-95
Finland 452 505 11.7 | .394 404 2.5 3.2 87-93
France 482 466 -3.3 | .448 440 -1.8 -9.3 90-98
Germany 407 0 488 199 | 391 433 10.7 -2.5 85-97
Ttaly 337 486 445 | 325 376 15.7 12.0 87-98
Netherlands | .353 .370 4.8 | .226  .327 44.7 16.7 86-96
Portugal 891 1.085 21.1 | .786 1.065 35.5 23.6 85-93
Switzerland | .382  .390 2.1 | .310 .362 16.8 7.9 92-98
UK 415 461 11.1 | .298 418  40.3 13.3 85-95

Notes: see table 1.

Table A2. Estimates of the relationship between 7" and changes in relative
demand, supply and institutional variables. Dependent variable: T'

| C-LC
Coefficient | P-value

Cohort Dummy .002 .04
AS -.110 .06

g 758 .04
AEPL -.005 .01
AU -.282 .01
ACentra - -

R? .95

Nobs 20

Note: each regression also includes a constant term. Weights: average num-
ber of high school and college employees, by country and cohort.
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Table A3. Estimates of the relationship between L, relative demand, supply
and institutional variables. Dependent variable: L

| CLC
Coefficient | P-value

Cohort Dummy .099 .06
Relative Cohort Size -.133 .00
Age at start .017 .00
Share of public empl. -.606 .00
K -1.051 .00
U80 -171 .04
Centra80 -.034 .02
EPL80 .016 .02
R? .94

Nobs 20

Note: see Table A.2
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Figure 4: Estimated Growth in the Gap for the two cohorts
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Figure 5: Intercept and Slope

38



