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ABSTRACT

The Great Compression of the French Wage Structure,
1969-2008

Wage inequality decreased continuously in France from 1969 to 2008. In contrast to the US
and the UK, this period was also characterised by a substantial increase in the educational
attainment of the labour force. This paper investigates whether differences in the timing of
educational expansion over the last forty years can explain the divergent evolution of upper
tail wage inequality in France relative to other countries. Using a model with imperfect
substitution between experience groups, the estimates suggest that the rapid increase in the
supply of educated workers during the 1970s and 1990s produced a substantial decline in
the skill premium within cohorts. As a result, between a third and half of the decline in wage
inequality at the top of the distribution in France during this period is explained by the
increase in the educational attainment of the labour force.
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I ntroduction

A large body of literature documents the dramatiowgh in earnings inequality that has
occurred in many developed countries. A seriesrgfortant papers by Autor et al. (2008) and
Dustmann et al. (2009) argue that the increase agewinequality in the US and Germany
reflects a more rapid change in the demand for thalne supply of skills, particularly at the top
of the wage distributioh.In contrast, Card and DiNardo (2002) conclude thatitutional
changes, notably the fall in the real minimum wagethe US, provide a more consistent
explanation of these widening inequalities.

A study of the French case could vyield interestiegdence and improve our
understanding of the factors underlying the evolutof the wage structure across developed
countries. It can be argued, following Card et(@P99), that similar negative shocks have
affected the relative demand for less-skilled woskim France and the US. However, other
important factors differ widely between the two otiies. In particular, we highlight that the
major differences include not only the evolutiontbé real minimum wage, which increased
substantially in France during the period, but algterences in the timing of higher education
expansion during the second half of the twentiethtury. This educational expansion occurred
only after the 1980s, much later than in the US rehihe educational attainment of the
population stagnated during this period (Card aethieux, 2001; Goldin and Katz, 2008). To

the best of our knowledge, the impact of differengethe timing of educational expansion on

! See also Goldin and Katz (2008) or Blau and Kdl89¢) for an earlier reference. For the UK, Goas lianning (2007),Machin and
Van Reenen (2007) and Gosling et al. (1994) highlige increased polarization of the labor marketes1990, particularly at the top of
the wage distribution.
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the wage structures of France and other countassnibt been explored in detail in the recent
literature?

In this paper, we document the relationship betwesnges in education levels and
changes in the wage structure in France duringsdmend half of the 20th century, focusing
particularly on the 1969-2008 period, for whichiindual level data on wages are available. Our
primary analysis focuses on men.

Following a description of the data and the maiarabteristics of the massive French
educational expansion in Section 1, we describetoéution of the wage structure in Section 2.
We find that although contemporary wage dispersorow in France compared to other
countries, this has not always been the case. \Wfiagersion was actually higher in France than
in the US during the 1960s, while the reverse heamnlirue since the 1990s, a period in which
the supply of skilled labour increased more rapidlyrance. As a result, the evolution of the
French wage structure in the second half of thi 28ntury is the mirror image of that in the US
or the UK: a substantial increase in wage inequaiittially occurred following the Second
World War until the end of the 1960s, when the $yippskilled workers stagnated, followed by
a substantial decline in inequality during the 19#hd after 1995, when education levels
increased.

We demonstrate that these basic findings are rdbustvariety of measurement issues,
including differences in wage measures and chamgkdour force composition due to secular

or cyclical changes in employment probability asra®rkers.

2 A notable exception is Walker and Zhu (2008), wlamine the impact of the expansion of higher eitutén the UK during the 1990s
on the college premium. They find little reductiarthe college premium during this period. In casty Carrasco et al. (2012) find that the
compression of the wage structure in Spain dutieg2D00s is mostly explained by an increase iteskivorkers supply.

® The evolution of the wage structure is broadlyilsinfor men and women in the recent period (seel\go et al. (2012) ). However, the
large increase in female labor force participaaggests that the selection of women into the I&droe changed considerably.
Accounting for the selection effect of women entgrihe labor force on the wage structure is beyhadcope of this paper.



In Section 3, we highlight that the decline in 8i@l premium accounts for the majority
of the decline in wage inequality in recent decadéhile the skill premium decreased
substantially within narrowly defined demographicogps, residual inequality remained
unchanged or even declined.

In Section 4, we use models based on CES produfttizriions to identify the elasticity
of the skill premium with respect to changes in@ypWe find that a model & la Card and
Lemieux (2001), which allows for imperfect subgiibn between experience groups, fits the
evolution of between-group wage differences witohorts well.

Overall, our results suggest that the observedaGZempressiori“of wages in France is
the result of two distinct mechanisms. For the lopeart of the wage distribution, most evidence
indicates that the minimum wage dramatically redutawer-tail inequality. In contrast, a
substantial share of the decrease in the skill premand in upper-tail inequality appears to
largely reflect increases in graduation rates. @stimates suggest that the increases in the
relative supply of education within experience gr@wexplain between a third and half of the
decrease in upper tail inequality and the skillnptem within these groups over the 1969-2008

period.

Related literature

Influential papers published in the late 1990s,ctuated that France did not experience skill-
biased technological change during the 1980s af8@s] %rguing that the main source of wage
inequality in France was not technological butitngbnal® However, the relative stability of

the upper part of the distribution in recent yeasnot be explained by institutional factors such

“ This term is borrowed from Goldin and Margo (1992)

5 See Goux and Maurin (2000) and Card et al. (1989}ontrast to findings for the US, Card et al99®) found no relationship between
computer utilization across demographic grouphatend of the 1980s and subsequent wage changeanice. See also Charnoz et al. (2013)
and Charnoz et al. (2011) for a recent descrighadysis.
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as the minimum wage. We underline that, as shownhi® US by Katz and Murphy (1992) or
Card and Lemieux (2001), changes in the supplydofcation may also explain a substantial
share of the trends in wage inequality in Frahce.

Compared to earlier studies, we also employ coralidy more data that are now
available’ The inclusion of the 1990s and 2000s is cruciabbse this period coincides with a
significant increase in the educational level o# thorkforce and a strong decline in wage
dispersion. Another important difference is thatcontrast to most other studies, we control for
composition effects and provide wage inequalityeseadjusted for changes in skill (education
and experience) composition of the workforce, asamieux (2006).

An important limitation is that we do not examime tevolution of very high wages, such
as those in the top percentile of the wage didfioby as the labour force surveys we use are
unlikely to provide accurate measures of earnirtgthe highest percentilésin addition, it is
unclear whether the supply and demand models us#ds paper can explain the evolution of

very high wages at the top of the distribution.

|) Dataand Descriptive Statistics

Overview of Data Sources

Our basic microdata on wages and education comne tine French Labour Force Survey (LFS)

Enquéte Emploil990-2002 and the redesigned LFS from 2003 to 2@0#ch enables us to

& Our approach is also related to work by Jeond, €2@12) for the US and Wasmer (2001a) for thedd8 France, that emphasise the
consequences of changes in the supply of experrefated to demographic factors. However, in cattiathe evolution of the supply of
education, demographic changes were quite sinmil&rance, the US and Germany (see Wasmer (200db)detailed discussion). As a result, it
is unlikely that differences in the supply of expace can explain a significant share of the laifferences in wage inequality observed among
these countries. In addition, the respective rofele supply of experience and of education arpiecally difficult to disentangle. An increase
in the education levels of young workers changesathge profile across cohorts and thus the retuexperience. This implies that in practice
changes in the returns to experience over timeatdmndistinguished from changes in wages at thertdevel, using cross-sectional data (see,
e.g., Borjas (2013) or Glenn (1976) ).

" We use wage data up through 2008, while the fieat of data available to Card et al. (1999) we&918nd for Goux and Maurin (2000) and
Wasmer (2001a), it was 1993.

8 See Piketty (2001) or Landais (2007) for top inesrin France and Amar (2010) or Godechot (2012fhkeevolution of very high wages.

5



track changes in the wage structure on a yearlig aéter 1990. To document changes in earlier
periods, we complement the LFS series with theestifvaining and Professional Qualification
(in French, Formation et Qualification Professionnellehereafter FQP), which contains
information on annual earnings and educationalrattant in 1969, 1976 and 1984. Our sample
includes all men aged between 16 and 65 yearslewtis of potential experience of between 1
and 40 years. We measure potential experience tisindeclared year of completion of studies,
which is available in both surveys. In our baseliesults with the LFS data, we use monthly
wages of male employees working full-time and edelthe self-employetf. For the FQP, we
restrict our sample to full-time, full-year empl@ge as only annual earnings are available.
These differences in wage definition might createreak in our series, which is important to

bear in mind.

We investigate the robustness of our results hygusestricted access administrative data
at the individual level from the DADS-EDP Panel ftbe period 1991-2008, that report annual
earnings across workers for each empld§eihile the FQP and LFS are nationally
representative samples, civil servants and segerdbrs that account for approximately 20% of
the workforce during the 1990s are excluded from BIADS, which may affect the measured
level of wage dispersioHi. Additional details on the construction of the vas samples are

provided in Appendix 1.

® Microdata from the LFS are available for the perince 1968, but wage data are only available@tegorical variables from before 1990 and
were not collected before 1981. A minor issue éstthnsition to the redesigned LFS in 2003. We lzdtempted, whenever possible, to
harmonize our variable definitions. The LFS is oeebly consistent over time, and we do not findlemte of major discontinuities between
2002 and 2003.

1% This restriction is traditional in longitudinalsties that use a long time span (see, e.g., KatMamphy (1992) ). Excluding part-time workers
enables us to obtain a measure of wage changedfected by measurement errors in the number ok Wwours related to changes in the method
of data collection.As with the CPS in the US, wdg&a from the LFS and FQP are self-reported data frousehold surveys.

11 As with the CPS in the US, wage data from the BRG FQP are self-reported data from household gsirve

12 The DADS-EDP panel matches information from twtadsurces: the DADS administrative wage data hadEDP, a survey with
information on education not available in the DAB¥a. DADS data are collected from compulsory fiseglarations, which must be made
annually by all employers. See Abowd et al. (1999 uchinsky et al. (2003) for a more detailed desion.

3 |n particular, civil servants and several largélfusector firms, such @&ench National Raibr theFrench National Electricity Compangre
excluded.
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Changes in Labour Market Characteristics

In Table 1, we briefly summarise the major changesdividual worker characteristics and
economic conditions that may have affected the vaisgeibution between the 1960s and 2668.

While annual GDP growth averaged 5% before 197®rame growth rates have
significantly declined in recent decades. Table dcumnents the substantial decline in the
employment rates of workers younger than 25 andrdlthn 55, which followed the economic
slowdown. Finally, the minimum wage increased drideally after 1970, when it was indexed
to changes in the average wage and inflalion.

Panel B of Table 1 presents shares of the workfohegacterised by four basic levels of
education'® In contrast to the US (Goldin and Katz 2008, p)186ring the 1950s and much of
the 1960s, educational attainment at the high dcha@l and above stagnattd.France
traditionally had a relatively elitist educatiorsglstem: the share of high school graduates in the
workforce in France was only 9% in 1962, comparét W0% in the US at the beginning of the
1960s (Goldin and Katz 2008, p.196). These elpslicies changed dramatically thereafter
during two major reform& A first important reform, which occurred in 195Bcreased
compulsory schooling age from 14 to 16 years fdrocts born after 195%. As a result, from
1968 to 1975, the shares of high school and untyegsaduates increased rapidly, following
which, from 1975 to 1990, growth in the supply kifls slowed considerably.

From 1990 to 2008, a second acceleration in eduttexpansion followed the creation

of a new high school diploma (technological and fgssional Baccalauréaty providing

4 To use the most comparable data possible, wenigeh® LFS, supplemented by the 1962 Census.

15 By law, the minimum wage is fully indexed to thécp index and half of the annual increase in flueoollar hourly wage rate. The
government also frequently adds discretionary ixees (coups de pouce). See Cette et al. (2018)detailed decomposition of the
increases in the minimum wage over the period.

16 See the Appendix for details regarding the cortibn of the educational categories.

7 Estimates of Estrade and Minni (1996) indicaté tha share of the population aged 25-35 with allef’education greater than or equal
to high school graduation increased only from 8%945 to 10% in 1965.

18 See Maurin (2007) and Gurgand and Maurin (20064 fibetailed presentation of French educationaties| over this period.

9 This implies that the increase in the number udents related to the reform only occurred aft&719



unrestricted access to university studfedhis reform had tremendous effects on university
graduation rates: the number of post-baccalaustatkents increased by 45% from 1980 to 1990
and by 26% from 1990 to 2000.
To put these figures in perspective, Figure 1 depite evolution of the log of the ratio

of skilled to unskilled workers in France and ie 1S and UK, from Card and Lemieux (2001),
for young workers aged 26-30 years, normalised vatipect to the first year of data available.
The figures highlight the substantial differencesthe growth of education supply across
countries in this period. While the relative lewéleducation of young workers in the US labour

force stagnated in recent years, it increased IyajdFrance during both the 1970s and the

1990s.

I1) Key Facts on the Changesin the French Wage Structure

Next, we describe the major changes in wage inggual France. Following the literature, we
distinguish between developments at the top antbtmoénds of the wage distribution by using
log wage differences between the"9ercentile and the median (P90-P50) and between th
median and the 10 percentile (P50-P10), which we refer to as upp#r#nd lower-tail

inequality, respectivel§:

Trends in Overall Inequality

We begin by presenting the basic facts in Figurevidich plots the evolution of upper- and

lower-tail inequality from 1950 to 2008, estimatading the published DADS table of the

20|1n 1985, the government declared an official dldjecof a per cohort high school graduation rat8@# over the next 10 years. These
new degrees had less stringent academic requirsrirent the previous high school diplomas, and m@stuates receiving these new
degrees pursued higher education. By 2010, appedglyn70% and 22% of technological and professi@aacalauréatgraduates,
respectively, continued to pursue higher educafitry (2010), p.199).

21 Results using the standard deviation of log wagesyualitatively similar to the evolution of th8@P10 log wage gap and are available
upon request.
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French Statistical Institute (INSEE). Two cleartpais emerge from these figures. First, wage
inequality has varied widely in France since 19&0d France has not always been a country
with low or declining levels of wage inequality.dfn 1950 to 1965, a period of rapid economic
growth and stagnation in the supply of educatiathlupper- and lower-tail wage inequalities
expanded considerably, by 12 and 22 log pointpes/ely.

Second, in sharp contrast, the figures indicateulastantial narrowing of the wage
structure after 1970. Lower-tail inequality decezhagontinuously during the 1970s and 2000s
and remained relatively flat after 1983 and dummgch of the 1990s. Simultaneously, upper-tail
inequality increased slightly from 1980 to 1990 aechained broadly flat during the first part of
the 1990s and after 2002.

The robustness of the previous results is illusttah Table 2, which compares lower-
and upper-tail inequality measures from FQP-LFS BAMDS in selected years in which both
DADS data and FQP-LFS data are available for varsample definitions. Reassuringly, both
DADS in column 1 and the baseline FQP-LFS seriesolnmn 2 indicate very similar trends.
Although the measured wage dispersion is highahenDADS data, most of the differences
between the two series reflect, to a large extéstexclusion of civil servants and large public
firms from the DADS sampl&

Column 3 shows the results of restricting the samplworkers aged 25-55 to account
for the large decline in employment rates expeedry young and old workers documented in
Table 1. For this sample, we observe a slightlgdardecline of 17 log points in upper tail

inequality, while lower tail inequality declines lapproximately 9 log points from 1969 to 2008.

2 \When we exclude workers from the public sectdhLFS data to match the composition of the pdjmrlan DADS, we obtain very
similar levels of upper-tail inequality from botbwsces, with LFS estimates yielding, for exampl&p0n 2000 and 0.72 in 1990 for the
P90-P50 log wage gap.
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Column 4 shows wage inequality series, using howd&ges for workers aged 25-55
years for the period 1990-2008, thus including fiare workers in the sampfé.At the bottom
of the distribution, there is essentially no diéiece between hourly and monthly wage
inequality?* In contrast, upper tail inequality exhibits a sger decline of 12 log points from
1990 to 2008. A simple decomposition indicates thatdecline in the number of hours worked
by workers in the middle of the distribution duetie 35-hour workweek explains most of the
larger decline in hourly wage inequality over theripd (detailed results are available upon

request).

Effect of selection into employment

A first important question is whether the declindgnequality is explained by changes in labour
force participation. If selection into employmestrion-random, this selection may affect wage
inequality simply because selected groups of warkeruld not feature in the wage distribution.
To investigate this issue, we follow Neal and Joimn@996) and Olivetti and Petrongolo
(2008) in conducting several exercises that invdleerly wage imputations for unemployed
workers® As in Olivetti and Petrongolo (2008), to obtaificimation about the missing wages
of unemployed workers, our imputation techniquepl@k the fact that the LFS is a rotating
|20

panel:” For each unemployed worker, we compute the averhg@age observations from other

2 Information on the construction of hourly wagegpiievided in Appendix 1.The sample is restrictexlabove, to workers aged 25-55 to
avoid including students working part-time and emgering problems with changes in the employmetessraf old workers. We also
restrict the sample to the period 1990-2008, asam@ot compute hourly wages with FQP data.

24 The fraction of part-time workers among male wesKeas not changed substantially in recent decatt@sasing slightly from 4% in
1990 to 6% in 2008 ( Amar et al. (2011) ). Howevellpwing the implementation of the 35-hour worlekeat the beginning of the 2000s,
the average number of hours worked decreased bpxdpyately one and a-half hours between 1995 a®$ 26r blue-collar workers,
while it remained unchanged for white-collar woskésee Afsa et al. (2003),Amar et al. (2011) ).

% One advantage of this approach is that it doesemptire assumptions about the actual levels ofingswages or the imposition of
somewhat arbitrary exclusion restrictions thatremeessary to estimate selection correction modésexclude individuals who are out of
the labor force and only impute wages for the urleymal. As highlighted in Table 1, the share of widiials out of the labor force has
remained constant over the period for workers &§e85.

2 From 1990 to 2002, each individual was intervieweMarch in three consecutive years, while af@02, two consecutive interviews
that requested information on earnings occurreth@8ths apart. Through this procedure, we obtaireveida for approximately 31% of
the unemployed workers in our sample.
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surveys, when available, and impute this averagenemployed workers. For unemployed
workers for whom we did not recover any wage infation, we impute a log wage of zefoAs
previously, we use hourly wages and focus on thB32&ge group.

Column 5 presents the wage inequality series offainising these imputation
procedures. For upper tail inequality, includingeonployed individuals in the sample has trivial
effects and does not affect the previously obsedestease. The situation is quite different for
lower tail inequality, where selection into emplaymh plays a more important role. The
measured levels of lower tail inequality are betw8eo 10 log points larger with the imputed
sample. Nonetheless, the trends appear to be sihoveer tail wage inequality remained stable

over the 1990s and then decreased during the 230@sproximately 6 points.

Effects of Changes in Distribution of Education &hgerience

Another composition effect is related to the chamgethe distribution of education and
experience among employed workers. As the educéia has increased significantly during
this period, it is potentially necessary to isolte changes related to the composition of the
labour force from changes in the wage structuredd o, in Column 6 of Table 2, we provide
the counterfactual distributions of inequality thvabuld have prevailed if the distribution of
education and potential experience across 32 grbagsremained at its 1984 leV&lThese
counterfactual distributions were obtained usirgyrgweighting approach proposed by DiNardo
et al. (1996), which is simple to implement whea tfata can be divided into cells of education

and experience groups.

2" This imputation procedure provides correct estamatf lower tail inequality if the potential wagefsall unemployed workers for whom
we impute zero log wages are below the first demilé below the median for upper tail inequalitgalless of the specific values of the
imputed wages.

2 \We use 4 groups of education and 8 groups of fiat@xperience. Potential experience is obtainedding the declared year of end of
studies when available (90% of observation) andrputing it when it is not available. See Appenftik details.

29 We calculate weights for each group of educatimhexperience such that the reweighted distributfoeducation and experience in a

11



The figures reveal a much larger decline in wageqirality when changes in the
composition of the labour force are taken into actoHolding the distribution of education and
experience constant at 1984 levels, the P90-P50ttendP50-P10 log wage gaps would have
declined by 36 and 18 log points, respectivelymrb969 to 2008. Composition effects, which
are the difference between the actual and the edatual wage inequality series, are found to
be positive for most of the period after 1984. Tiniplies that composition effects related to
changes in the distribution of education and exgpee in the population account for most of the

stability of P90-P50 during the period.

International Comparisons

How do the previous findings compare with developteen other countries? Table 3 reports
wage inequality measures from recent importantistudf Germany, the UK and the 3%The
figures reflect the well-known fact that the lasirtty years have been a period of rising wage
inequality both at the top and bottom of the waggrithution in the US, the UK and Germany.

In contrast, wage inequality in France has moveaténopposite direction.

Interestingly, the relative rankings of wage inddyameasures across countries have
changed over time: upper-tail wage inequality Wagher in France than in the US or the UK
until the beginning of the 1990s. In contrast, tedatively low levels of wage inequality
observed in the US and UK during the 1960s and 49%Je not observed in France during this
period. Only after 1977 did lower-tail inequalitgdome lower in France than in the US. Finally,
despite the increase in overall wage inequalityGermany, Germany still appears to have a

lower level of wage inequality than France in 2000.

given year is equal to that of the reference yBae. “counterfactual” distribution is obtained simply using the weights to estimate the
deciles. See DiNardo et al. (1996) for detailstentheoretical basis of the decomposition model.

0 Due to the censoring of high-wage earners in dadlable data, Dustmann et al. (2009) report the-PBO gap for Germany instead of the
P90-P10 gap. Additional series can also be foundhfmy other countries and from alternative souncégkinson (2008).
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[11) Changesin between and within group wage inequality

Changes in the overall wage distribution reflecthbohanges in average wages across skill
groups and changes in wage dispersion within gkdups. It is theoretically important to know

the relative importance of each factor, as theajetitories are not explained by the same
mechanisms. In this section, we examine the resedles of changes in between- and within-

group wage inequality.

Trends in the between-group wage differentials

As in most of the literature (see, e.g., Katz angphy, 1992, and Card and Lemieux, 2001), we
describe the evolution of changes in educatiornrmstby focusing on two education groups that
can be used to illustrate changes in the relatiieep of “skilled” versus “unskilled” labour. We
define the “skilled group” by pooling high schoaicauniversity graduates, while the “unskilled
group” is defined by pooling individuals with edtiomal attainment below the high school

level.

Column 1 in Table 4 underscores that the skill ppem) measured by average monthly
wages, declined sharply, by 36 log points, over peeiod® Column 2 shows the skilled
premium estimated using median hourly wages fro801® 2008 for workers with experience
of between 5 and 35 years. The patterns are braadilar. In Column 3, we take into account
changes in employment probability by imputing wagésinemployed workers, following the

procedure described above. With respect to Coluntime2skill premium is almost unchanged.

%1 To control for changes in the demographic comjmsstof these groups, the estimated skill premiispldyed is calculated using a fixed
weighted average, estimated separately for eighgrénce groups and using weights from the didiiobuwf experience in 1990, as in
Autor et al. (2008).
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An important observation is that the skill premiutid not change similarly across
experience groups. We illustrate this in FigurevBjch plots the skill premiums for potential
experience groups of 1 to 5, 11 to 15, 21 to 253ntb 35 years with the change in the relative
supply for each group, which is simply the log loé ratio of the number of skilled to unskilled
workers. The figure shows that changes in the gkiédmium differed substantially across
experience groups in recent decades. While theirgmrrgap decreased for all groups, the
decrease began much earlier (after 1990) for lexperience groups, with 1to 5 years of
experience, than for other groups. Consistent thighview that there is a relationship between
the relative wage and the supply of skills acramsheexperience group, the skill premium for
younger workers decreased much more substantredly for other workers in recent years. This
suggests that fluctuations in supphthin experience groupsiay have played an important role

in the decline of the skill premium.

Trends in Residual Inequality

We first estimate residual wage inequality with tlesiduals from a regression of the log of
monthly wages of full-time workers, using the 32ueation and experience cells described
above. Column 4 in Table 4 shows that residual ugkinequality remained remarkably flat

after 1976. Similarly, Column 5 shows that residioaler tail inequality remained stable from

1990 to 2008, following a decrease of 7 log polmesveen 1976 and 1990. Columns 6 and 7
report an alternative measure of residual ineqyatibtained using the weighted average of
within-group wage dispersion. This measure is oletéiby using the share of the cell in the

labour force as weights. The results are virtuigéntical.

In sum, it is clear from the above results thatngjes in residual wage dispersion play

little role in explaining the recent changes in wagequality in France. While changes in
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residual inequality account for a large share efdterall growth in wage inequality in the US or
the UK®, this is not the case in France. Most changéiserFrench wage structure are related to
changes in between-group inequality, particuldnly decline in the skill premium. The fact that
residual inequality remained stable is surprisigyen that in most countries within- and

between-groups inequality have moved togetfier.

V) Relative Supply of Education and the Skill Premium

In this section, we investigate the degree to wiioh dramatic increase in the supply of
education in France can explain the large dechin@e skill premium. To do so, we build on the

standard supply-demand framework of Card and Lexn[2001).

The model

The economy is composed of two skill groups suet i, is the aggregate high-skill labour
input and N, is the aggregate low-skill labour input. As preisty, we define skilled workers

as individuals with a university or a high schoebcee, while unskilled workers have less than
high school education. Assume the economy cangresented with a nested constant elasticity

of substitution (CES) production function:
1
Y= (ANG +A-A)NE)
where Y is output, andpzl—l. The parametew is the elasticity of substitution between
o

each type of labour, whild, measures relative technological progress. We asshat there is

2 See, e.g., Juhn et al. (1993) for the US and Gl al. (2000) for the UK.

3 This pattern is not consistent with theoretioaights of Acemoglu (1999), predicting that residuage inequality should increase following
an increase in the education level of the workfolides is due to the fact that firms might creatrenhigh-skilled jobs characterized by higher
wage dispersion in response to an increase in #docupply.
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imperfect substitution between education and erpeg groups within the high- and low-skill

labour inputs, such that

S|k

J

=/ S| ®

where N, is the aggregate labour input of experience gropps skill group d, 7 :1—i,
o

X

where g, is the elasticity of substitution between expereegroups, andr, are assumed to be
fixed across groups and are normalised so Eazdj =1. If wages are set competitively and the
j

economy is assumed to operate on the demand dhevéog of the skill premiunin a given
experience groug is given by:

W, _ N,,
e =In( A J+(i—1jm(NHtJ+mﬂ—(—lJm 8 ®)

Wth 1- g, 0o NLt a; o, N.jt

whereW,, andW, are the wages of skilled and unskilled workerspegtively. Similarly, the

skill premiumat the aggregate levéh a given year is given by:

In%ﬂn A —llnﬁ. (3)
Lt 1_/]t o NLt

Equations 1, 2 and 3 form the basis of our emgimplementation.

Empirical Implementation

The estimation of a 2-level nested CES is com@itdty the fact that the aggregate indekgs
and N, in Eg. 3 depend on the lowest-level substitutiarameter g, and the relative

efficiency parametersy,, which must be estimated. This implies that we tmhegin at the
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lower level of aggregation, using Eq. 2 to estinegteThe standard strategy is to absorb the

effect of the common factors affecting the skilemium using a year fixed effect for the first
two terms and a group fixed effect for the thirdntein Eq. 2. This leads to the following

regression model:

WHJt - N—|jt .
In W =¥ty +pin N +I;RealMinWaget ¢, (4)

Ljt jt

where y; and y; are the experience and year effects, respectiTély.parametey; provides a
direct estimate of-1/0, , the elasticity of substitution. The model alsoludes flexible controls

for changes in the minimum wage through an intevachetween the minimum wage in real
terms and each potential experience or age group.

Using estimates ot,, the efficiency parameterg, can easily be obtained with the
expressioft":
InW,, +1/0, In Ny, =74 +Ina,, (5)
where the right-hand side and group specific factan be estimated using a set of time and age

dummies. Combining estimates of;, and o,, we construct the aggregate supply indekgs

and N,,, using Eq. 1, which we can use in Eq. 3 to eseroat

We follow Katz and Murphy (1992) and absorb theeeff of the technology

parameted, / (1-A,) by including a time trend in the model. We alstioiw Autor et al. (2008)

and include the unemployment rate and the minimagenas additional control variables:

|n(%j=/J’o+/J’1t+ﬁz'n(%J+ﬁ3RealMinWagﬁ+ﬁ4 Unemp . ©

Lt Lt

% This expression comes straightforwardly from tret-order conditions. See Card and Lemieux (206t jietails.
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As in Goldin and Katz (2008, p.295) and Card anahieeix (2001), among others, and under the
assumption that the relative skill supplies aredptermined in the short run, we estimate the

above models with OL®. Additional details on data construction are giirethe Appendix.

Elasticity between experience groups

We start at the experience group level to estirtfaeelasticityr, from Eq. 4. Columns 1 and 2

of Table 5 present the results, using annual LR3 ftam 1990 to 2008. The models are first
estimated using potential experience groups, daitor et al. (2008). The results indicate strong
evidence of imperfect substitution between age eqerience groups. In Column 1, we find a

statistically significant parameter estimate o08).implying an elasticityr, of 12.2. In Column

2, in addition to time and year fixed effects, thedel includes flexible controls for changes in
the minimum wage. The estimated parameter is umgthnin Column 3, as in Card and
Lemieux (2001), we use 7 age groups from 21 to &&rg/to define cells instead of potential
experience, obtaining a slightly lower point estienghat suggests an elasticity of 1%1.

In Columns 4 and 5, we examine whether the resmsobust to the use of alternative
wage data from the DADS-EDP dataset for the 199083fkeriod. With these data, we can also
assess the effect of the restriction to full-tirmk-year workers, as this dataset contains relgtive
high-quality information on the number of days weatkand total pay. Column 3 uses the annual
wages of full-time, full-year workers, while Columhuses daily wages, including those of all

workers with at least one positive employment spell year. In both columns, point estimates

% This is consistent with the evidence of Magnac &inesmar (2002) that much of the educational expars the 1990s was driven by
exogenous policy changes.

% Theoretically, using experience groups appeab®tmore appropriate, given that future universigdgates aged 18-24, who may still be
attending university, are quite unlikely to be gitbtable with high-school drop-outs of the same.aye use 7 age groups betwee the
ages of 21 and 55.
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are statistically significant and substantiallygiar than those obtained with the LFS sample. The
columns indicate elasticities of substitution df &nd 11, respectively.

In Column 6, we exploit variations from a longemé& period by combining annual
observations from 1969, 1976, 1984, 1990, 1995020005 and 2008 from both the FQP and
LFS datasetd’ The parameter is slightly lower but still stronghgtistically significant, with an
elasticity of substitution of 13.7.

Table 6 presents several alternative specificati@ségned to check the robustness of the
previous estimates. Column 1 estimates the mod#l aviskill premium in which high school
graduates have been allocated to the low skill gr®e obtain an elasticity of approximately
10, which suggests that our results do not depenth® assumption that high school graduates
belong to the skilled grou}.

An important issue concerns the additional compyariroduced by the minimum wage.
The effects of the minimum wage might not be congbyeabsorbed by the controls included in
the previous model if, for example, the effectshd increases in the minimum wage vary over
time. A partial solution is to reestimate the modesing only workers with more than 5 years of
labour market experience which eliminates a largares of workers earning the minimum
wage>® We also exclude workers with levels of potentigberience above 35 years, as changes
in the skill premium for this group may reflect cggs in participation rates over time. In
addition, we use median hourly wages and includ&tpae workers in the sample used to
calculate the skill premium. Median wages are,kenhverage wages, not directly affected by

the minimum wage, as the median worker is neved ga@ minimum wage. In Column 2, the

57 We do not use all years after 1990 in this spesion to avoid giving too much weight to receramfes in the wage structure.
% Another issue is the creation of the new high sttiploma during the 1990s, which might have altethe composition of the high-
school group, making comparisons over time probtemdowever, we have estimated the model, inclgdimthe skill group only
workers with a ‘traditional’ high-school diplomaydobtained similar results.
% The share of workers in the low skill groups, withges below the minimum wage plus 5%, is alwags fean 5% in cells containing workers
with between 5 and 35 years of potential experience
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parameter estimated using median hourly wages nsrstrongly statistically significant, with
an elasticity of substitution of 12.8. Using thedia@ wage also simplifies the task of accounting
for potential selectivity bias. In Column 3, we useskill premium calculated by including
imputed wages for unemployed workers in the samijokowing the imputation procedure
described in the previous section. The resultsasely unchangetf.

Thus far, we have followed most papers in the figicestimating the above model using
OLS* However, endogeneity of the relative supply migkta concern if, for example, the
slowdown in the increase in the educational leveind) the 2000s was a response to the decline
in the skill premium during that period.

We construct an instrument based on the hypothbkats for cohorts who entered the
labour market at the end of the 1980s, differemcegaduation rates are, as argued by Magnac
and Thesmar (2002), more likely to reflect the effef the policy change than be an endogenous
response to changes in the skill premitim.

The instrument is a dummy variable separating dshibvat entered the labour market
before or after 1985, the year that the new highogkt diploma was implemented. The
instrument aims to capture average differencesradugtion rates between the two groups,
differences that are likely to reflect the polidyange®® The short-run effect of the reform was

large: in 1990, the relative skill supply of thedted group was 0.7 log points higher than that of

% In one set of results, we also examined the etfepayroll tax subsidies in place since the e4a890s for minimum-wage workers receiving
between 1 and 1.2 times the minimum wage Kramadz Rimilippon (2001). Changes in the payroll tax @mskilled workers may have a
confounding effect on our estimates because the ER® and DADS datasets do not include employet-pantributions. However, workers
covered by these deductions represent a small stianer sample—only 4% on average and never mae 5% of workers in the low skill
group when the sample is restricted to workers &§ef5. In an attempt to check the robustness pestimates, we have estimated models in
which gross wages are imputed, using the valudefnet wage computed from the data. We find thatgdso only marginally changes the
results.

“! There is no standard and credible instrument aiviilin the literature to distinguish variationgtie aggregate skill supply within experience
groups from their correlations with unobserved destinfluencing the skill premium. This explains yumost papers estimate the model using
OLsS.

42 Such a cohort-based approach to identifying thEairhof education on wages has been used in Framcdifferent context by Maurin and
McNally (2008) and Grenet (2013).

“*The “treated” group consists of workers with expece levels of from 1 to 5 years in 1990 and whistwould have been affected by the
reform. The second group consists of workers wigeeience levels of from 5 to 10 years in 1990 gradips with more experience and who
thus theoretically would have graduated from highosl before the reform. See the appendix forildeta
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the untreated group, reflecting the fact that thare of skilled workers is 48% in the treated
cohort compared with 31% in the non-treated cohibotexclude the effects of changes in the
compositions of experience groups over time, wekti@horts by using a sample with 5-years
intervals when possible, thus including only 198895, 2000, 2005 and 2008.

As a reference, Column 4 presents OLS estimatey usis restricted sample, with
results similar to those found for the previous eledColumn 5 presents the IV estimate. The
instrument is reasonably strong, with a first steeggatistic above 15. The estimated elasticity is
also statistically significant and slightly largean in the previous estimates, with a value of 7.9
However, even if IV estimates are measured relgtipeecisely, they are not significantly

different from the corresponding OLS estimates au@n 47

Elasticity between aggregate skill groups

We now turn to estimating the elasticity of sulbsitin between aggregate grougs Panel A in
Table 7 presents several regression models based.dhfor the aggregate skill premidfiThe
first column includes only the relative supply irdsith a time trend, as in Katz and Murphy
(1992). The estimate of the parameter of the redasiupply is relatively large, indicating an
elasticity of 3.5, but it is not statistically sifioant. In Columns 2 and 3, we additionally inctud
controls for the minimum wage and the unemploymmaté. The minimum wage has a positive
sign, which is difficult to interpret, while thefett of the unemployment rate is also positive and

statistically insignificant. The model in columnir8licates an elasticity of 5, with a very large

44 \We also estimated a model using a sample thatdeslonly the two closest cohorts that were ‘taéatad ‘not treated’ by the reform, that is,
those with experience of 1 to 5 years in 1990 ande with experience of 5 to 10 years in 1990.dgy$ing only on these two groups, the
sample size decreases dramatically. However, theseohorts may be quite homogenous, and variatiorducation supply between them are
more likely than with the full sample to strictlgflect the effect of the policy change. Our paranestimate is similar to that of the previous
results, with an estimated elasticity of substitatof 12.

% As in Table 4, the skill premium is a fixed weigtitaverage, using the share of experience groaps1890 to control for changes in

composition. The relative supply index used toneste the aggregate supply is obtained using Emgsliming an elasticity of substitutimﬂ'x

of 11. See Appendix for details. Calculation oférés, assuming values dfx of 9 or 13, produce similar results.
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standard error. In column 4, we only include th@imum wage in the sample, and find that it is
strongly correlated with the skill premium.

The previous parameters are measured very imphease the results tend to differ
across models. Thus, it is difficult to draw firmnclusions from these regressions. This result is
in large part explained by the fact that all thdependent variables are strongly correlated: the
correlation between the trend and the relative lsuimplex is above 0.9, while that between the
minimum wage and the relative supply index is abBvé This implies that relatively little
variation is left in the data with which to distuigh the effect of the minimum wage from that of
supply in a model that includes a deterministicetimend. While there is some evidence that the
aggregate supply of education has affected theallvekill premium, this simple time series
model appears to be unable to disentangle the ctegpeeffects of the different factors on the
wage structure in the French case.

To further explore the relationship between wagegumlity, the minimum wage and
labour supply, the lower panels B and C provideasgjon results using upper- and lower-tail
inequality for males from the DADS data, which axailable annually after 1973. The effect of
relative supply is small and statistically insigeaint across all specifications, both for P50P10
and P90P10. In contrast, the results indicate ldaer-tail inequality is strongly related to
changes in the minimum wage. This is illustrated-igure 4, which shows the predicted and
actual values for P50P10, using the simple bivamabdel of column 4 that includes only the
minimum wage. The fit is remarkable over the perRdassuringly, we do not find any effect of

the minimum wage in regressions explaining the B90Bg wage gaf’

How much can be explained by supply and demandangeths at the experience

6 See also Verdugo et al. (2012) for a detailedyaimbf the relationship between the minimum waug lawer tail inequality.

22



group level?

While there is strong evidence that the minimum evagluenced lower tail inequality, the role
of the aggregate supply of education is difficaltestimate, using the Katz and Murphy time
series model for a period over which both the mimmwage and the level of education are
increasing.

In contrast, we found significant evidence thatnges in theexperience groupgpecific
skill premium are strongly correlated with changesupply at the group level. Across OLS

specifications, we found values of, between 9 (with the DADS data) and 13 (with thePFQ

LFS data), while many specifications produce resciibse to 107 These values are larger than
the values of 3.5 and 5, reported for the US byoAet al. (2008) and Card and Lemieux (2001),
respectively, in their preferred specifications,iletfor the UK, Manacorda et al. (2012) also
report an elasticity of 5. The estimated elastiegstynonetheless close to the elasticity of 8.6,
obtained for Germany by Briicker and Jahn (2d11).

Given that the changes in relative supply in Fraimaee been large in recent decades,
changes in skill supply at the experience grougll@onetheless explain a substantial share of
the decline of the skill premium within groups. 3hs illustrated in the upper panel of Table 8,
which decomposes changes in the skill premium aitanges explained by the effect of skill
supply and a residu&l.As a reference, we use the lower and upper boohdar elasticities, 9
and 13, respectively. Assuming an elasticity of sslttion of 9, changes in group-specific
supply have decreased the skill premium by betwkmand 25 log points, and assuming an

elasticity of substitution of 13, such changes hdeereased the skill premium by between 9 and

4" The range of the estimates does not seem excaptiothe literature: the range of estimates indCard Lemieux (2001) is also large,
running from 3.77 (Table 3, p. 725) to 9.34 (Tahl@.731).

“8 As all mentionned papers use OLS estimates, wefadsis on OLS results in this section to ensureparability.

9 The simple decomposition method is formally préseiin the Appendix.
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17 log points. This implies that changes in supplyin experience groups can account for 33%
to 50% of the decline in the overall skill premidimam 1968 to 2008, depending on the assumed
elasticity of substitution.

In Panel B, we investigate the impact of group Besupply on the wage structure. As
for the skill premium, we find that between a thadd half of changes in upper tail inequality
are predicted by changes in supply. In contrashhghs in supply explain very little of the

change in lower tail inequality.

Limitations of the Results

The assumptions underlying the derivation of theleh@above are highly restrictive, and thus the
results should be interpreted cautiously. One ingmbrlimitation is that we cannot isolate the
component of changes in wages related to changélseirunobservable abilities of workers

within groups. The distribution of unobservableshivi groups is likely to change as graduation
rates rise, as argued convincingly for the US byn€ao and Lee (2011). Accounting for

changes in average worker quality within groupsrdivee would require having one or several
credible variables that influence education butwages, which are difficult to find.

Second, as in Card and Lemieux (2001) and mostrpapethe literature, we have
focused on explaining changes in men’s earningadtiition, we did not investigate the impact
of the rise in female labour force participationhieh is central to the analysis of Wasmer
(2001a). This is clearly a very strong assumpttwat is only valid if men and women are not

substitutes in production. To check the robustredsthe results, we have estimated models
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including women in both the supply and the skimpium measure¥. The results are virtually

unchanged and are available upon request.

V) Conclusion

In this paper, we have documented the evolutionhef wage structure in France in recent
decades. We have shown that, unlike the US, Germadythe UK, wage inequality did not
increase in France, not only at the bottom of tlagevdistribution but also at the top, between
the median and ninth decile, where the minimum wiadess likely to play a significant role.
We found that these changes are not explained mpasition effects, such as the decline in
labour force participation of low-skilled worketsut reflect a decline in the wage premium of
skilled workers. Using a model with imperfect sutision between experience groups, we have
shown that the substantial increase in the edutat@ttainment of the labour force can explain
between a third and half of the observed declingénskill premium within experience groups.
The strong negative covariation between chang#éseiskill premium and the relative supply of
skills within experience groups suggests that suppifts rather than purely institutional factors
such as the minimum wage explain a substantiabstfathe decline in upper tail inequality.

An important limitation of the present analysis tmmbe emphasised. In the words of
Goldin and Katz (2008, p.85), despite the relayiviel level of wage inequality in France,
"inequality anxieties" in France are remarkablyhhigccording to Maurin (2009) and Algan and
Cahuc (2007), a large part of current economic eties relates to risks of unemployment and
long-term unemployment, which have increased draaift since the beginning of the 1970s.
This suggests that the level of wage dispersionhtnigpt currently be the most important

dimension of inequality in the French labour markdt interesting direction for future work

%0 Implicitly, this amounts to assuming that men amminen are perfect substitutes within educationgtdntial experience groups.
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might thus be to investigate how the distributidnuaemployment risks across workers has

shifted in recent decades.

Appendix

Construction of the wage data:

FQP/LES: In the LFS, salaries relate to the previous mgnéarnings (usually March), while
FQP respondents are asked to report their exacblpagrnings the year prior to the survey and
the number of months of work corresponding to themmings, with a breakdown into months of
full-time and part-time work. For the FQP, we ira#uin our sample respondents declaring that
they worked full-time during the whole year; weidi their annual earnings by twelve to obtain
a monthly wage. We follow the rest of the literatlny removing observations with implausibly
low wages that are likely to be measurement ermorboth FQP and LFS. We eliminate
individuals working full-time whose salary is beldlae minimum wage minus 20%. In practice,
this means removing up to 3% of individual annuzdeyvations over the period. To obtain a real
wage, we use the consumer price index to deflagesvan 1998 Euros. Sampling weights are
used in all calculations. Our final sample contaoms average approximately 600 annual
individual observations from 1990 until 2002 angximately 3@O0 for the new LFS. For the
FQP, the number of observations i508 for 1970, 2600 for 1977 and 2800 for 1985.

Construction of the Hourly Wage Series with LF8r the LFS series from 1990 to 2002, we use
the variable HH which contains thesual number of hours worked per weékhis variable has

on average 8% of missing values each year whenga wgaobserved. When HH is missing, we
use the median number of hours from the categoviaabble DU which contains the "usual
number of hours worked" in 4 groups and has noimgsgalues. For the redesigned LFS from
2003 to 2008, we use the variable HHC which costéihe average number of hours per week
in the main job". There are only 3% of missing esluTo deal with these missing values, we use
the categorical variable DUHAB which reports theual number of hours worked".

DADS-EDP data For each individual, we retain only full-time japells. We sum the wages
and number of days for each job spell. The datatamemed on both sides to eliminate
individuals with wages below the first percentiledaabove the 99th percentile. In both DADS-
EDP and LFS-FQP, wages are reported before incaraes tare deducted.

Definition of education, skill groups and experience:

Education:In Table 1, we start with four basic educationugs primary schooling, secondary
schooling, high-school graduates and universitydgages. Byprimary schoolinglevel, we
denote those reporting only basic levels of edooatby secondary schoolingve denote those
who completed at least three years of study afiergry school. We call students who passed a
national examination, the baccalauredigh school graduate€ntrance to higher education is
restricted to those who have passed this natioxeihmation.University graduatesare those
with at least two years of study at the post-highes! level.
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Potential Experiencetabour market experience is measured as the atiee ahdividual minus
the reported age of entry into the labour force. iRdividuals for whom this value is missing
(approximately 9%), we assume that those with mpiygmnsecondary, high school, and college
education enter the labour market at 15, 16, 18 22nyears of age, respectively. We restrict the
analysis to individuals with between 1 and 40 yesfrdabour market experience. For each
education level, we group individuals into 8 diéfat 5-year experience groups: 1-5, 6-10, 11-15,
16-20, 21-25, 25-30, 31-35, 35-40. In the DADS-HEH#Pa, age of entry in the labour market is
not available, so we impute the age of entry inldmur force, using diploma dates and the
previously described rule.

Skilled/Unskilled workers (Table 4, columns 1-3killed workers are defined by pooling
workers who are either high school or universitgdyates. Unskilled workers are workers with
a below high school level of education.

Calculation of the fixed-weight overall skill pramx We first calculate differences in average
wages between skilled and unskilled workers wigxperience groups. To control for changes
in the composition of the labour force across elgpee groups, the skill premium is obtained as
the weighted average of experience specific skéhpa. We obtain fixed weights by using the
shares of experience groups in 1990. We follow railar procedure for the median skill
premium, using instead differences in median wages.

Construction of the skill premium at the experiegoeup level used as a dependent variable in
tables 5 and 6The skill premium is the difference between therage wage of skilled and
unskilled workers except when otherwise indicated.

Construction of the supply indeAt the experience group level, the supply indethis log of
the ratio between the number of workers in the daldforce in the cell in the skilled and the
unskilled group. The data come from FQP and the. 0@ aggregate supply index is calculated
using Eq. 1 for each skill group. We use estimafes; obtained from Eq. 5, estimated with an

elasticity o, of 11. To estimatdl, , we use the number of workers in the labour farce
particular experience groupn skill groupd.

Age group (Table 5, column 3)Ve restrict the sampl® ages 21-55 and use 7 different 5-year
age groups: 21-25, 26-30, 31-35, 36-40, 41-45,A65-55.

I nstruments (Table 6):

Construction of the instrument based on policy deaflable 6, column 5)he instrument is a
dummy variable indicating whether an educationxqregience group in a given year entered the
labour market after 1985 interacted with a tremd.1990, this group includes workers with
experience of less than 5 years; in 1995: less 1Bayears; in 2000: less than 15 years; in 2005:
less than 20 years; and in 2008: less than 20.years

27



Decomposition (Table 7):
We use a standard decomposition approach (see &tiigdo(2009) ). Denot&, =In(W,, / W,)
as the skill premium and; =In(Ny, / N ) as the relative skill supply of group. Let S, (L)

be the skill premium observed in periadif the supply of education corresponds to that of
period t'. By definition, whent=t', S,(L;) is the observed skill premium. In our model,

S; (L) is given by Eqg. 4. The observed change in thé pkmium between 1969 and 2008
can be decomposed by:

Sioa( Lo~ Seol bed =( Sof Lod— Scb L) +( Sk, Ly, Sty L)

where S;( Lg,) is the counterfactual skill premium that would édeen observed, had all other

factors, except group specific supply, remainedstiiae. The first term in parenthesis is the part
of the change explained by change in supply, wihidesecond term is the residual. By applying
Eqg. 4, under the simplifying assumption that changey, related to changes in specific group

supply are negligible, the first term is simly o, )(S;; — ) -

For changes in the wage distribution, we followirailar procedure of applying the previous

change to the skill premium within each experiegaaip in the wage distribution of 2008. The

explained part is the difference between the olegband the counterfactual distribution in 2008,
given the supply of 1969, that we estimate usirgetlasticity and the change in supply for each
experience group.
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Figure 1: Relative Supply of Skilled Labor for 36-year Old Men:

France versus the US and the UK

Source: For the US and the UK, the figure represéiné log of the number of university
equivalent workers over high-school equivalents ke from Card and Lemieux (2001,
p. 723). For France, the figure represents theolothe number of university or high-school
graduates over the number of workers with educatiéerior to high-school. The figures are
normalized to zero in the base year for each cguiitie sample is restricted to male workers
aged 26-30 years old.
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Source:DADS data 1950-2008 from published tabulationthefFrench Statistical Institute. The
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full-time full-year.
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wages and the relative supply of skilled workersti@ indicated potential experience groups.
Skilled workers are those with a university or hggthool degree while unskilled workers have a
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Note: The figure depicts the P50P10 log wage gap fronDBAThe figure also includes the
predicted value of the P50P10 from a bivariate rhadimg the minimum wage as a predictor
(Table 7, column 4).
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Table 1. Population and Labour Markets CharactesisMen

A. Labour Market
196z | 197C | 198C | 199C | 200C | 200¢
Labour Force Participation Rate by Age
less 2 62.7 69.7 66.7 52 47 .. 55.2
25-55 95.1 96.¢ 96.4 95.¢ 94.1 94.£
more than 55 74.5 74.1 65.4 41.5 36.2 41.9
Employment Rate by Aq

less 25 62.8 67.2 58.5 43.4 38.7 44.8
25-55 94.6 95.9 89.4 89.9 87.1 88.8
more than 5 73.C 71.¢ 57.4 39 33.L 384
Av. GDP Growth it 7% 5.€ 34 3.1 2.7 2
Past 5 years

Log (P10/ Min Wage) 0.1b 0.06 0.10 0.10 0.03 0.10

B. Educationage more than 2)
Primary School 81.8 65.4 50.8 46.9 34.4 28.9
Secondar 10.7 22.€ 31t 28.7 32.] 29.f
High School 4.2 4.8 5.8 9.7 115 16
University 3.6 6.S 11.€ 14.¢ 21.¢ 25.F
Annual Increase in Percentage Points
of the Share of Education Groups in the Popul:

A > High-School nal 0.39| 0.50| 0.29 0.71] 0.45

Source and Note€ensus of Population 1962; LFS for other yearbulaions from the author
including men aged between 18 and 64 years oldratiee (Minimum Wage/P50) is estimated
with DADS data. Wage data from published tabulatiohDADS from the French Statistical
Institute.
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Table 2: Wage Inequality in France (Men), FQP-LRS BADS

%z?as Monthly Wages Hourly Wages Cc():rag?)tgggx
1) 2) 3) 4) (5) ! 98(6)
12?664 2'?3?565 Observed ur:?rﬂ;}syec DéL Mse)t(k?(’)d
PO0-P50
1969* 0.74 0.76 0.75 0.90
1976 0.72 0.66 0.65 0.71
1984 0.72 0.65 0.62 0.65
1990 0.76 0.66 0.65 0.66 0.68 0.67
1995 0.74 0.64 0.62 0.62 0.64 0.62
2000 0.74 0.66 0.63 0.62 0.63 0.62
2005 0.73 0.66 0.62 0.56 0.57 0.59
2008 0.72 0.61 0.58 0.52 0.53 0.54
P50-P10
1969* 0.57 0.46 0.46 0.48
1976 0.52 0.46 0.45 0.48
1984 0.48 0.43 0.42 0.43
1990 0.48 0.40 0.41 0.42 0.52 0.39
1995 0.47 0.42 0.40 0.44 0.54 0.39
2000 0.46 0.41 0.40 0.42 0.50 0.35
2005 0.41 0.35 0.36 0.36 0.48 0.31
2008 0.42 0.35 0.37 0.36 0.42 0.31
Wage Annual Monthly Monthly Hourly Hourly Monthly
concept
Sample | Fulltime, | o\ ine | pypime | NO No Full time
Restriction| Full year restriction | restriction
Age All workers|  16-64 25-55 25-55 25-55 16-64
ngrtfe: DADS | FQP-LFS| FQP-LFS LFS LFS FQP-LFS

Sources: Column IDADS data from published tabulations of the FreStdtistical Institute.
Other ColumnsData fromFQP 1970, 1977, 1985 andFS after 1990. Tabulations from the
author. * refer to wages from 1969 for FQP and frd&70 for DADS. Wages from full-time
full-year workers in FQP and full-time workers hetreference month for LFS.

Notes:The table reports the 90-50 and the 50-10 log vgagefor males in France.

Columns 2 and 3Monthly wages for male full-time workers in bothusces age 16-65, full-year
in FQP.

Columns 3 to Bestrict the sample to workers aged 25-55.

Columns 4 and &ise hourly wages and include part time workers.

Column 5includes unemployed workers in the sample withuted wages. See text for details
on imputation procedure.

Column 6: Counterfactual log wage gap estimated with FQP-laR8 the DFL reweighting
technique by keeping the distribution of educatsord experience constant across 36 groups
using the 1985 distribution. See text for details.
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Table 3: Wage Inequality in France, US, UK and Gern(Men)

France usS UK Germany France
DADS \ FQP-LFS FQP-LF$
P90-P50 P85-P50
1964 0.73 0.51 0.59
1970* 0.74 0.76 0.55 0.54 0.57
1976 0.72 0.66 0.55 0.52 0.49
1984 0.72 0.65 0.61 0.63 0.37 0.47
1990 0.76 0.66 0.66 0.65 0.39 0.49
2000 0.74 0.66 0.76 0.71 0.44 0.51
2005 0.73 0.66 0.86 0.73 0.51
P50-P10 P50-15
1964 0.64 0.61 0.39
1970* 0.57 0.46 0.58 0.39 0.36
1976 0.52 0.46 0.69 0.39 0.38
1984 0.48 0.43 0.84 0.47 0.26 0.35
1990 0.48 0.40 0.80 0.58 0.27 0.34
2000 0.46 0.41 0.80 0.62 0.32 0.33
2005 0.41 0.35 0.83 0.61 0.30

Sources and notes:
Column 1 and 2See table 2. * for France, wages from 1970 folCl3%and 1969 for FQP.
Column 3:Figures for the US from Autor et al. (2008, p.304ingCPS March Weeklwith
male full-time, full-year workers.
Column 4:Figures for the UK from Gosling et al. (1994, p.@bth Family Expenditure Surveys

from 1966 to 1990, age 23-59 years. From 2000 &8 New Earning Survefrom Machin

and Van Reenen (2007, p.14).
Column 5:For Germany, Dustmann et al. (2009, online appenable A4, A5, p22.) with
IABS male full-time aged 21-60; the sample excludéfseseployed and civil servants. In

columns 5 and 6, the 85-50 and the50-15 log wapeagareported.

39



Table 4: Within and between wage inequality in Ee(Men)

Skill Premium Residual Inequality
Regression Bas Av. Within group ga
1) (2) 3) (4) (5) (6) (1)
Median
Observe Mediar | Imputec PO(-P5( P5(-P1( PO(-P5( P5(-P1(
1969° 0.7 0.50 0.41 0.52 0.40
1976 0.62 0.44 0.40 0.46 0.40
1984 0.5 0.42 0.3¢ 0.4f 0.37
1990 0.52 0.56 0.55 0.45 0.34 0.46 0.34
1995 0.50 0.51 0.51 0.43 0.34 0.44 0.35
2000 0.49 0.48 0.48 0.43 0.33 0.44 0.35
2005 0.43 0.37 0.36 0.46 0.33 0.46 0.33
200¢ 0.37 0.3z 0.31 0.44 0.3: 0.4t 0.34
Wage
concept Monthly Hourly Hourly Monthly| Monthly Monih Monthly

Source:Author’s calculation from FQP-LFS.

In Column 1, the skill premium is a fixed-weightaderage of the difference between average
wage of skilled and unskilled workers estimatedasajgly using 8 potential experience groups.
The distribution of experience in 1990 is used tonpute the weights. The skilled group
includes high-school and university graduates. diekilled group includes individuals with less
than high-school education.

Column 2 uses a fixed weighted average of the rdiffee between median hourly wages of skills
and unskilled workers with experience 5-35.

Column 3 uses a sample including imputed wagearfiemployed workers.

Columns 4 and 5 show the residual log wage gamestd with FQP-LFS using the residuals
from a regression of log wages on 32 groups of &iluec and potential experience, estimated
separately each year.

Columns 6 and 7 use the weighted average of wglonp wage dispersion using 32 groups of
education and potential experience.
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Table 5: Regression Models for the Skill Wage Gapss Age or Experience groups

Dependent Variable: Skill Premium Wage Gap, by Cband Year (Men)

1) 2) (3) (4) ) (6)
Period 1990-2008 1990-2008| 1990-2008|1991-2008 1991-2008| 1969-2008
Group Specific -0.082*** -0.082*** | -0.076*** |-0.110*** | -0.096*** | -0.074***
Relative Supply (0.010) (0.015) (0.013 (0.019) 0Opm) (0.014)
N 152 152 133 143 143 64
R2 0.93 0.95 0.92 0.93 0.92 0.95
Year Fixed Effects| Yes Yes Yes Yes Yes Yes
Min Wage x GroupNo Yes Yes Yes Yes Yes
Interaction
Group Definition | Exp. Exp. Age Exp. Exp. Exp.
Sample LFS LFS LFS DADS DADS FQP-LF$S
Wage Concept Monthly | Monthly Monthly Full-yeal Dall Monthly

Source:Wage data from annual LFS surveys 1990-2008 and F@y®, 1977, 1985; annual
DADS-EDP in column 3 and 4.

Notes:Each column presents a regression of the log pkelinium for workers with the same
level of potential experience or age on the gropecsic relative supply of skills. Relative
supply indexes are calculated using FQP and LFEH models.

All columns use potential experience groups excefatmn 3 which uses age groups.

Columns 1, 2 and 3 use annual data from 1990 t8 a®@stimate the model (1991 for column 3
and 4). Column 6 and 5 use data from year 19686,18984, 1990, 1995, 2000, 2005 and 2008.
Each model includes fixed effects for each groupxgferience or age.

Models in columns 2 to 6 include controls for théeraction between the real minimum wage
level and group fixed effects.

Robust standard errors are reported in parenthesis.

*Statistically significant at the .10 level; **até .05 level; ***at the .01 level.
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Table 6: Robustness of the Results to Alternatieaddires
of the Wage Gap and Alternative Sample Definition
Dependent Variable: Skill Premium Wage Gap, by Gband Year (Men), LFS data

d) ) ®) (4) (5)

Group Specific -0.097***| -0.078** | -0.079*** -0.094*** | -0.127***
Relative Supply (0.018) (0.012) (0.012 (0.015 08%)
N 152 114 114 40 40
R2 0.90 0.95 0.95 0.94 0.94
Wage concept O(r;lr);(ljJr}:;/ I\t/1ledi<|51n I\r/]Iedian Average Average
skill group ourly ourly monthly Monthly
Method OoLS OLS OoLS OoLS 2SLS
Imputation’ No No Yes No No
Polic
Instrument Chang)gle
Year and Group FE Yes Yes Yes Yes Yes
Cells Definition Exp 1-40 Exp 5-35| Exp5-35 ExpQ-4 Exp1-40
First Stage F 15.6
Period 1990-2008 1990-2008 1990- 1990,95, | 1990,95,

2008 | 2000,05,08| 2000,05,08
Source and Notes€ach column presents a regression of the skitigdvage gap for workers

with the same level of potential experience or ag@roup specific relative supply of skills. The
dependent variable is calculated by using wage fdata FQP-LFS.

In Column 1, the skill premium is calculated byoaHting only university graduates in the
skilled group.

Column 2 uses the median hourly wage of employedkeve within cells instead of the average.
Column 3 uses the median wage calculated with gleamcluding unemployed workers with

an imputed wage. See text for details on imputgti@tedure.

Column 4 and 5 only uses data from years 1990, ,12®%0, 2005 and 2008.

Column 5 estimates the model using 2SLS with a dynmteracted with a trend related to the
educational policy change as an instrument.

Robust standard errors are reported in parenthesis.

*Statistically significant at the .10 level; **ate .05 level; ***at the .01 level.
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Table 7: Regression models for the overall skdimpium and wage dispersion

A. LFS Data 199-200¢
Depender Variable Aggregate Skill Premiu
1) 2 3 4)
Relative Supply -0.280 -0.237 -0.197%
Index (0.213) (0.203) (0.217)
Time 0.00¢ 0.002 0.001
(0.010) (0.009) (0.010)
Log Real Minimum Wagc 0.181 0.162 | -0.601***
(0.106) (0.112) (0.189)
Unemployment rate 0.212
(0.341)
N 19 19 19 19
R2 0.91 0.92 0.9: 0.37
B. DADS Data: 1975-2008
Dependent Variable: P50-P10 log wage gap
Relative Supply -0.014 0.001 -0.004
Index (0.012) (0.009) (0.010)
Time -0.002*** -0.001 -0.001
(0.C01) (0.001 (0.001
Log Real Minimum Wag -0.217** | -0,215*** | -0.274***
(0.042) (0.042) (0.012)
Unemployment rate 0.126
(0.101)
N 34 34 34 34
R2 0.90 0.95 0.95 0.94
Depender Variable P9C-P50 log wage ge
Relative Supply 0.000 0.002 -0.013
Index (0.014) (0.015) (0.015)
Time 0.000 0.000 0.001
(0.001) (0.001) (0.001)
Log Real Minimum Wag -0.021 -0.01¢ 0.02:
(0.067) (0.062) (0.019)
Unemployment rate 0.396*
(0.148)
N 34 34 34 34
R2 0.06 0.06 0.24 0.05

Source and NoteJ he relative supply index is estimated by usingkasticityo, of 12 and
estimated values af; using Eq. 1, calculated using annual LFS 1975-28@8el A: Each

column presents OLS regressions results of thedtg of the fixed-weighted university/less
than high-school wage differential on the indicatadables. Panel B and C: Each column
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presents an OLS regression of either the P50-P1il=d?90-P50 log wage gap on the indicated
variables. Annual P90-P50 and P50-P10 log wagdagapale full-time full-year from DADS
tabulation published by the INSEE. Robust stan@arors are reported in parenthesis.
*Statistically significant at the .10 level; **até .05 level; ***at the .01 level.
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Table 8: Simulations of the wage impact of increaseexperience specific relative supply

Wl @ @ @ | ©® (6) (7)
Observed Predicted change | Predicted change
Wage Gap Total withg, =9 witho, =13
1969 2008 “"2"%° E;Lepcglgf Residual E;Lepcglgf Residual
A. Effect on the Skill Premiu
Experience groL
1-5 0.5¢| 0.2¢ -0.3¢ -0.1¢ -0.1€ -0.1% -0.22
6-10 0.65| 0.2¢ -0.41 -0.2% -0.1¢ -0.1€ -0.2¢8
11-15 0.63 0.31 -0.32 -0.25 -0.07 -0.17 -0.15
16-20 0.80 0.41 -0.39 -0.19 -0.20 -0.13 -0.25
21-25 0.79 0.45 -0.34 -0.13 -0.20 -0.09 -0.25
26-30 0.8 0.4: -0.4( -0.1: -0.2¢ -0.0¢ -0.32
31-35 0.76 0.45 -0.31 -0.13 -0.18 -0.09 -0.22
36-40 0.8z 0.51 -0.31 -0.12 -0.1¢ -0.0¢ -0.22
Overall skill
Premium 0.73 0.37 -0.36 -0.18 -0.18 -0.12 -0.23
B. Effect on Wage Distribution
P90P5! 0.7¢| 0.61 -0.1% -0.07 -0.0¢ -0.0% -0.1C
P50P10 0.46 0.35 -0.11 -0.02 -0.09 -0.01 -0.10

Source and Note®anel A decomposes changes in experience gragifispskill premium in a

part explained by changes in education supply amdsalual part. Column 1 and 2 show,
respectively, the skill premium in 1969 and 200&lutnn 3 reports the observed change
between these two years. Column 4 shows a couatealachange of the skill premium over the
period predicted by the change in group speciffgply using an elasticity of substitution of 9.
Column 4 shows the unexplained part of the chanfe&twis by definition the difference
between column 3 and 4. Column 6 and 7 providaralasi decomposition but use instead an
elasticity of 13 to predict the change in the skilemium. Panel B shows the corresponding
effects of changes in experience group educatipplgwn upper and lower tail wage inequality.
The counterfactual effects on wage inequality argioed by adjusting the wages of skilled
workers in 1968 within each experience group suwt the counterfactual skill premium
predicted for 2008 correspond to the one predibtethe change in group specific supply. The
rest of the decomposition is similar.
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