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This paper describes the changes in the composition of the labor force in the last 35 years and 
quantifies the substitution of low education / high experience workers by low experience / high 
education workers by using US and French microdata. The consequences of this substitution on 
the wage structure are then investigated. In the US, labor supply changes can explain the 
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education between 1980 and 2000, between 8% and 20% depending on the specification. 
These results rely on panel estimates of a useful concept: the elasticity of substitution between 
experience and education, which is found to be less than half. In France, the covariations of 
prices and the supply of skills are consistent with a pure labor supply explanation. 
Methodologically, the paper shows that the use of a stock measure of efficient units of skills is 
better than flow measures (e.g. cohort size). It also allows to analyze the consequences of rising 
female labor participation.  
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A great deal of research has been devoted to the study of the changes in the US wage structure

and rising inequality in the last decades.1 A consensus has emerged: the rising returns to various

skills (education, experience, unobserved characteristics) are demand-driven, and rising inequality

in the 80’s is certainly caused by biased-skilled labor technical change. These conclusions are most

clearly expressed in Bound and Johnson (1992), Katz and Murphy (1992), Juhn, Murphy and

Pierce (1993).2

To disentangle the effect of labor supply shifts and labor demand shifts, the general idea of

this literature is to observe the sign of the covariation of relative wages and relative quantities: for

instance, observing a joint increase in the relative wage of type-xworkers and an increase in the

relative supply of type-xworkers, one will conclude that necessarily, the demand for type-xworkers

has increased, conditional on non-increasing returns to scale in the production function. Applying

this logic, the dominant view (labelled A) is that changes in demand were important in the 80’s,

because of the following facts; A1: the relative supply of college educated workers has increased

since the early 70’s, while the college premium in wages declined in the 70’s but has risen since the

early 80’s; A2: the relative supply of female workers has increased since the 60’s, their relative wage

remained constant until the mid 70’s, and then increased; A3: the ratio of older to younger workers’

wages rose (i.e. the experience premium rose) whereas the size of the cohorts of young workers

1Notably, Bound and Johnson (1992), Katz and Murphy (1992), Buchinsky (1994), Juhn, Murphy and Pierce

(1992, 1993), Levy and Murnane (1991), Freeman (1993, 1995), Topel (1994a and b), and most recently in the

Journal of Economic Perspective (1997), the four papers by Gottschalk, Johnson, Topel, and Fortin and Lemieux.

International comparisons or non-US studies were made by Blanchflower, Loveman and Katz (1993), Davis (1992),

Bertola and Ichino (1995), Goux and Maurin (1995), Card, Kramarz and Lemieux (1997).
2To some extent, other factors have contributed to decreasing wages for low-skilled workers (de-unionization,

Freeman 1993, or de-unionization for men and minimum wage for women, Fortin and Lemieux 1997). Immigration

and international trade are not considered to have a major effect (Freeman 1995, Borjas, Freeman and Katz 1997),

even if the latter paper finds ”marked” trade effects of the first quintile of the wage distribution.
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increased in the 70’s, but then declined in the 80’s. Facts A1-A3 clearly suggest that demand was

an important component of the changes in the 80’s.

This paper reinterprets the facts A1-A3 in the following way; B1: Women and young are low

experience workers, therefore their increasing supply leads to a scarcity of the experience of the

labor force, naturally rising the experience premium; B2: as times goes, the ageing of the baby boom

cohorts and female workers accumulating more experience leads to the reverse trend (higher supply

of experience), leading to a decline in the experience premium. B3: Experience and education are

skills which might be substitutes or complements. Any change in the quantity of experience should

affect in one way or another returns to education; B4: The low experience groups, being adversely

affected by the supply trend B1, should invest in human capital: young in education, women in

careers, on-the-job skills; B4: The low wage groups are to some extent relatively more important

in the labor force, so if their human capital investments are not sufficiently high, they should face

a decline in their real wage. How can the view B, which gives more weight to labor supply factors,

improve our understanding of the long-run evolutions of labor markets? I will be dealing mostly

with points B1, B2 and B3, point B4 being the subject of a separate study. It can be observed that,

if the view B has not been investigated much so far, this is because the existing literature on rising

wage inequality usually relies on the assumption, not always clearly expressed, but not innocuous,

that certain labor inputs do not compete with each other; for example men and women, or part-

time and full-time workers would work on different islands.3 The goal of this paper is to show that

3Most previous works have focused on people ”reasonably attached to the labor markets”, thus excluding a large

number of part-time / part-year workers, sometimes focusing on men exclusively (Juhn et al. 1993), on full-time /

full year workers (Levy and Murnane 1992, p1355), considering men and women separately (as in Card et al. 1995,

although their focus is rather on the impact of wage institutions). Katz and Murphy (1992) have considered the joint

changes of wages (of full-time workers) and the labor supply of each group (with a weight for hours), but without

emphasizing the possible competition between gender. Bound and Johnson (1992) have considered the hourly wage

of all workers, but have assumed the same substitutability between different groups.
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a new perspective, new results and new interpretations of rising returns to skills can be offered,

all three linked to labor supply, once the assumption of an absence of competition between labor

inputs is relaxed. Moreover, this assumption must be relaxed to be consistent with the convergent

empirical results by Grant and Hamermesh (1982), Berger (1983) and Topel (1994a and b). They

all find a strong substitutability in production between women, low skilled men and young workers.

To understand their results, one must acknowledge that men and women may well supply their

skills in the same markets. Similarly, part-time workers may compete with low skilled, full-time

workers. On the role of supply factors, see also Topel (1997) and Card and Lemieux (1999). The

latter observe that the overall increase in the supply of educated workers hides a decline for some

cohorts.

Accordingly, I will make the radically opposite assumption that competition occurs between all

segments of the labor force. One might argue that segregation by gender is too high to reasonably

aggregate men and women in the analysis. The view taken here is that high segregation does not

imply the absence of competition: competition in some sectors is sufficient to affect the wages of all

sectors, since obviously wages are set at the margin. The advantage of making such an assumption

is that it allows to consider a potential source of wage evolutions: the conjunction of rising female

participation and the increase in the stock of younger workers following the demographic waves

of the baby-boom. These trends imply a change in the composition of the skills of the labor

force, from more to less experienced workers. Since Katz and Murphy (1992, p73) noted that they

had ”trouble explaining changes [in returns to experience] in the 80’s” with the relative supply of

experience measured as age or potential experience (age - education), this papers aims at proposing

a supply explanation with a more precise measure of experience, the efficient units of experience,

or the level of experience multiplied by its wage return. This method is validated by using a unique

French dataset including data on true experience, as opposed to potential experience.
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This paper is mainly motivated by the fact that the source of the changes in demand for skilled

labor as implied by A1-3 is unclear. Indeed, those changes are not really observed, but rather

inferred from changes in wages and quantities and thus rely on priors on labor demand curves.4

Some have claimed that a cause of an upward shift of labor demand curves for skilled workers is

’biased technological changes’ due to, for instance, the increased use of computers at work (see

Krueger 1993). This is certainly an important part of the story. However, it may not be all the

answer, for the following reasons. First, as pointed out by Entorf and Kramarz (1994) and Di

Nardo and Pischke (1997), the fact that an employee works with a computer is mainly a proxy

for unobserved skills: once controlled for this heterogeneity with panel data or additional variables

(like using a pencil at work) the premium associated with computers disappear. In the same vein,

Chay and Lee (1997) show that, assuming some correlation between unobserved heterogeneity and

education in wage equations, a part of the rising education premia is accounted for by unobserved

skills. Second, in the last decades, young workers are probably the group that has suffered most in

all OECD countries, and it is difficult to understand why computers should affect them adversely -

the opposite would rather be the prior, as many models of human capital investment would predict

(Ben Porath 1967). Third, as shown in Gottschalk (1997), real wages of males between the first

and the sixth decile of the wage distribution have decreased significantly between 1973 and 1994,

in relative terms, but also in absolute terms. Although measurement errors in the price index are

certainly an issue, one needs a (very strong) net substitutability between skilled and unskilled to

explain this fact by technological progress, which is counter-intuitive, or to build a complex story

4Related to this point, the rise in the supply of educated workers in most OECD countries is not necessarily due

to demand for labor : in France, such a rise occured for exogenous political reasons, after the leftist governement of

F. Mitterand won the 1981 elections. Higher education is also a consumption good, possibly a superior one, rising

with the level of GDP per capita. See also Card and Lemieux (1999), commented above, for cohort effects and the

supply of education.
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with physical capital, which the literature cited above has not done to my knowledge.5 A broader

discussion of heterogeneity can be found in Card (2000, IIId notably) where it is argued that,

if changes in the magnitude of returns to education is large compared to the ability bias, these

changes may be partly due to the ”changes in the magnitude of [the ability] component”.

Section 1 presents some facts linked to labor supply evolutions. Section 2 discusses how returns

to skills may depend on observed changes in quantities of skills supplied, by decomposing skills

into experience and education. If experience and education are substitutes factors, any decline in

the experience level of the workforce will increase the demand for education. On the contrary, if

they are complements, an increase in the experience level of the workforce such as the one observed

after the mid 80’s, will increase the demand for education. Section 3 develops the measure of the

efficient units of experience and check its robustness to potential drawbacks. Section 4 discusses

the implications of the results of Sections 2 and 3 for the causes of rising returns to skills. Using

the model of Section 2, and the estimates of changes in labor supply from Section 3, part of the

wage inequality puzzle can be explained : first and above all, the rise in returns to experience, but

also a significant part of the rise in returns to education (between 12 and 20% of the increase in

the college premium and between 8 and 15% of the increase in returns to each year of schooling).

Section 5 concludes.

5To see this point, assume that there are skilled S and unskilled U jobs, and that the aggegrate production

function is A.F (τ .S, U). τ represents biased technical change, and Aneutral technical change. New techniques must

improve the efficiency of labour, so A and τ are expected to increase over time. Since the wage of the unskilled is

wU = A.FU (τ .S, U), its variation over time is
dwU
wU

= dA
A
+ FUU

FU
.dU + FUS

FU
[τ .dS + S.dτ ]. With standard assumptions

of concavity, FUU is negative. Given the observed evolutions of the educational attainment, dS > 0 and dU < 0.

With dτ and dA positive, a decline in wU necessarily implies that FUS < 0, which implies a net substitutability.
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1 Experience in the Labor Force: Some Facts

Tables 1 and 2 document the changes in the age and gender composition of the labor force in

various OECD countries. It appears clearly that there are more women and to some extent, more

25-34 year old workers in the active population.6 These important supply evolutions may have to

some extent contributed to a decline of the average quality of the labor force: indeed, young and

women have low wages. Table 3 illustrates this latter point: the first column represents the different

percentiles of the distribution of female hourly wages. The other columns represent, for various

years, the position of this percentile in the male wage distribution. The message of the table is

that, despite some progression in the relative wages of women over the period (the median hourly

wage of women progress from the 21st to the 35th percentile of males wages), the wages of women

were and still are rather concentrated in the lower deciles of the distribution of males wages: note

that until the late 1980’s, 90% of women wages were located in the first six deciles of men’s wages.

To document further in this idea of increased supply of low wage workers, one can investigate

the distinctive feature of both young and women: employment experience. For that purpose, I used

data from the French survey Actifs Financiers 1992. This is a unique dataset where individuals

declared their number of years in part-time and full time employment, since their entry into the

labor market.7 Potential experience is defined as age minus age at end of schooling and true

experience is defined as the number of years in employment. To my knowledge, no comparable

dataset exists in the US: only panel data make possible the estimation the number of years in

6Europe (12) refers to the 12 members of the European Union, Europe (11) excludes Greece for which no data are

available before 1977. The choice of those older than 25 was made to avoid any interference with the rising enrollment

in higher education.
7Daniel Verger (INSEE-CREST) provided me with an updated dataset including a correction for some misreported

variables (spells of employment due to complicated trajectories, correction for domestic employees). The description

of the variables and the instruments is in the appendix.
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employment, with huge problems of imputation and attrition. However, given the similarity of

labor supply trends across the OECD, it will be argued that some inference can be made for the

U.S. case as well.

Table 4 reports real experience and potential experience in different cells of the French active

population (self-employed excluded). The first row represents the average (potential or real) expe-

rience of all active men (or women), rows 2 to 5 sort individuals according to potential experience

and the last 4 rows sort them according to the quartile of hourly wage (in this case, the sample is

restricted to the employed population). It appears quite clearly from the tables that even in 1992,

the average real experience of women was by 16% lower than their potential experience. When

compared to men, it appears that high skill women actually have experience levels similar to those

men have: the relative gap between real and potential experience is 16-17% for the first two quar-

tiles, and about 9% for the last two quartiles, close to the average of men. These averages in the

different cells do not only reflect the participation behavior of workers in 1992, but also the history

of the labor force. It appears that there are much larger differences between actual and potential

experience for oldest women (exp > 30), i.e. about 22%, while the corresponding figure is 3.5% for

men.

Beyond gender differences in the average true experience, there are also significant gender

differences in returns to true experience, about 40%. To show this, I estimated different wage

equations with true experience or with potential experience

Log(wi) = C + α.Ei + β.Xi + ²i

and higher order terms (quadratic experience, or interaction terms) not included here for conve-

nience. The complete results of the regressions are reported in table 20 in the Appendix with GLS

or IV estimators. These regressions can be used for calculating the average returns to experience

for men and women. See table 5. The first and second rows represent the coefficient on experience
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and experience square. Rows 3-6 represent returns to 10, 20, 30 or 40 years of ’true’ employment

experience, taking the concavity in returns to experience into account. The average returns for men

after 20 years (the average experience of the active population) is 45% higher than for women: it

is 3.34% for men whereas 2.16% for women. To compare with returns to education, the regression

shows that the average returns to twelve years of schooling is equivalent to 13 years of experience

for men and 23 years of experience for women: experience is thus an important component in

wages.

For a flavor of the US changes in true experience, table 6 shows some tabulations from the

March CPS of age, potential experience and number of years of schooling for American male active

workers aged 16-64 (the definition of the variables is postponed to Section 3). Until the early 80’s,

there was a decline in the average level of experience, as well as a decline in the average age, and

then the trend was reversed. Note, however, that the decline in experience is only marginally due

to the rising level of education; between 1965 and 1980, the average level of experience declined

by 4.3 years, whereas the average level of education increased by 1.3 years only. After 1980, the

trend has reversed and one observes a substantial increase in the average age and experience of

male participants.

It is recognized that potential experience is a bad proxy for women’s true experience, under-

stating their increasing participation rates over time, so we do not present any result with female

workers. Accounting for their rising participation in the previous table, it would however amplify

the decline in experience in the first part of the sample (given their lower average experience). In

the second period, it would attenuate the upward trend in experience levels, provided that the

latter composition effect (women have less experience than men) dominates over the upward trend

of women’s experience itself. These central questions are addressed later, in section 3.

The general conclusion of this section is simply that, with an increasing number of young and
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women in the labor force, a decrease in the average number of units of experience supplied by the

labor force participants should be expected, in absolute terms or in efficient units, followed by the

reversed trend as the cohorts become older and more experienced.

2 Some Theory

To evaluate the impact of the changes described in Section 1, it should be noticed that they imply

a decrease in the average skill of the labor force, at a constant level of education of the labor force

participants. To make this point clear, consider first what would happened in absence of changes

in the average level of education. The negative trend in experience implies a relative scarcity of

skills, followed by the reverse trend. Thus, the price of skills should change: certainly the price

in experience, but maybe also the price of education, provided that education and experience are

imperfect substitutes for each other.

The intuition can be captured with some algebra. Assume a production function Y = F (L,H)

where L is some fixed factor in the short-run (either unskilled labor, everyone being endowed with

one unit of L, or physical capital, land). This factor is unimportant, just needed to have decreasing

returns to scale in the other factor H , an aggregator of the human capital of the individuals

in the labor force : H =
individuals

h(Xi, Ei). In addition, there is an informal sector with a

linear productivity, which yields an income denoted by C. Given decreasing marginal returns on

unskilled labor, the interior solution is such that the wage of the unskilled in the formal sector is

wL = FL = C.

Ignoring complex aggregation issues, I further assume that H depends on aggregate education

and experience and can be written as H = H(τE.E,X) where E and X are aggregate human

capital acquired through education and experience respectively; τE is a technological parameter

representing the demand for education. The aggregate quantity of experience supplied X is an

aggregation of the experience of individuals, which might be combined with their education: X =
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x(Xi, Ei), and similarly E = e(Ei,Xi). The production function can thus be rewritten as

Y = F (L, τE.E,H). In the spirit of human capital models, I assume aggregation to be linear

(e.g. see Freeman, 1986, p358), i.e. E = FE.Ei
8 and X = FX .Xi. Note that the benchmark

human capital model is a specific case of this formulation, when E and X are assumed to be perfect

substitutes in H. For the purpose of this paper, it is however interesting to assume imperfect

substitutability. The skill premium can be decomposed into two parts: one rewarding education,

wE = FE(X,E) = τE.hE(X,E), and one rewarding experience,wX = FX(X,E).

This setup allows us to estimate to what extent returns to education have changed in response

to technology (τE) and in response to the changes in the supply of education (E) and to the changes

in the supply of experience X, driven by demographic changes. Indeed, differentiating log(wE) with

respect to quantities X and E gives:

dwE
wE

= τE.
FEE
FE

.dE +
dτE
τE

+
F.FEX
FE.FX

X.FX
F

.
dX

X
(1)

In (1), the changes in returns to education are the total of three terms9. The first represents a

supply effect, and an increase in education (dE > 0) is expected to reduce returns to education

given FEE < 0; the second is the possible impact of biased technological change; the third and

fourth terms represent the impact of the change in the skill composition of the labor force. The

elasticity of complementarity 1/σ = F.FEX
FE .FE

plays here a key role : it is negative if the two factors

are q-substitutes and positive if the factors are q-complements.

A joint increase in E and wE does not necessarily imply that the second term (biased techno-

logical progress) is required. It may well be that the product dX/σ is positive: then the third term

is also positive, thus reducing the size of the trend (dτE) necessary to explain the changes in the

8An other aggregator considered at times is E = exp( φE.Ei), where φE is the relative price of education, but

in this case, it would make no qualititive difference with respect to the linear aggregator.
9dL is assumed to be zero in the short-run.
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wage distribution. To fix ideas, consider the simple production function

Y = L1−δ.H δ
= L1−δ.(E ρ

+X
ρ
)δ/ρ

where ρ is smaller than 1. In this CES specification, we have 1/σ = δ−ρ
δ . It follows that if

dX(δ − ρ) > 0, the trend dτE is necessarily smaller than what is usually estimated, whereas the

opposite holds if the product is negative. Sections 3 and 4 develop this idea.

3 Measurement of skills

This section proposes a method for measuring the changes in X and E over time. For this purpose,

I estimate the price of each skill (diploma and experience) with two wage equations, one for men

and one for women on 5 dummies for each educational level10 and on potential experience and its

square

Log(wTi ) = C + αT .Ei + βT .Xi + ²i (2)

where Ei denotes the educational level of individual i, and Xi his/her experience level (the specifi-

cation includes a quadratic term in experience).11 Additional control variables are described in the

Appendix. Then wiT , defined as the predicted value of wages (i.e. the conditional mean wage), can

be decomposed into an intercept, the experience component and the education component. Each

10The fourth and the fifth levels of education in France coreesponds to 14 years of schooling, and more than 15

years of schooling respectively.
11With the production function of Section 2, the wage of an individual with experience Xi and education Ei will

be C + wE.Ei + wX .Xi, and its log will be approximated (after a first-order Taylor approximation) by Log(w) =

LogC + wE .Ei+wX .Xi
C

plus some quadratic terms, and thus wE and wX can easily be estimated. Then αT = wE/C

and βT = wX/C. Note that the reference group here will be the workers with neither experience nor education,

whose wage is equal to C given the existence of the unformal sector. All can equivalently be expressed, not in terms

of education premium relative to the uneducated, or in terms of experience premium relative to the unexperienced,

but directly in terms of education premium relative to experience premium. I am indebted to Peter Gottschalk for

this point. In this case, wE/wX = αT /βT is the relevant quantity to consider.
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component is averaged across the labor force. For instance, in 1970, the education component

< Ei >= 1/N
i=1970

αT .Ei was the average education of individuals in the labor force in that year,

at the market price of year T . This method provides a decomposition of the average productivity

of the labor force in efficient units of education and in efficient units of experience. Such an exercise

will be conducted at constant prices estimated for different years. However, data limitation will

create some biases which can be treated as follows.

3.1 Potential Problems

3.1.1 Gender Discrimination

The extent to which gender discrimination may affect the estimation of the efficient units of skills

supplied is a possible issue. It may be that the gender gap in wages or in the wage returns to

education or experience only reflects some discrimination against women and not actual produc-

tivity. In the wage equations described above, the wage gap between men and women is partly

captured by differences in the intercept, whereas the decomposition is only based on the coefficients

of the wage returns to observed skills. However, discrimination may also affect the wage returns

to skills. Denote by λ the degree of discrimination against women, defined as follows. Let αM be

the measured price of a given skill for men and αF the measured price of the skill for women. The

returns to skills for women corrected for discrimination αcorrT is:

αcorr.F (λ) = αF + λ.(αM − αF ) (3)

With λ = 0 (no discrimination), αcorr.F (λ) = αF . With λ = 1 (full discrimination), α
corr.
F (λ) = αM .

I will provide the estimates of the decomposition of wages into the two components when taking

different values of λ in the Appendix.
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3.1.2 Interaction Terms between Education and Experience

It might be that the decomposition of wages in education and experience described by equation (2)

neglects significant interactions between experience and education. Therefore, an interaction term

should be added in the econometric specification as in

wiT = C + αT .Ei + βT .Xi + γT .Ei ∗Xi + ²i (4)

Accordingly, the changes in the skill level of the labor force should be represented in a three

dimensional space (education, experience and interaction). However, both in France and the US.,

the size of the interaction term and its changes are small compared to the two other dimensions.

Therefore the conclusion of the two-dimensional decomposition will remain valid.

3.1.3 Measurement Error on Female Experience

It is a well known fact that some women may have an actual experience which is much lower than

what is measured by potential experience due to recurrent interruptions of activity. Assume that

the true experience for women is determined by the following model:

TXi = υ.Pot.Xi + θi

where TXi and Pot.Xi are true and potential experience, θi is a random error term with variance

Σ2 and υ < 1 is a systematic error. If Σ > 0, there is a downwards bias to the OLS estimates

of the elasticity of the coefficient on experience, by a factor υ.
(TXi.TX0

i)
−1

Σ2+TXi.TX0
i
. When Σ goes to zero,

the second part of the product goes to 1. In addition, the coefficient is biased by a systematic

factor υ. It follows that the number of efficient units of experience estimated for an individual will

be biased by the factor υ.
(TXi.TX0

i)
−1

Σ2+TXi.TX0
i
.1/υ, and it can be seen that the systematic error υ can be

eliminated in the product of the variable and its coefficient. To the extent that much of the error

on experience is a systematic one, the problem of measurement error is small. This problem is

addressed in section 3.4 with data on true experience.
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3.1.4 Experience vs. Seniority

In the cross-sectional analysis that follows, it is impossible to disentangle the wage effects of general

experience and firm specific experience (seniority, tenure). By measuring experience, this paper

actually includes both types of human capital. Does that affect our analysis? The answer is probably

no, with however a restriction. Assume that human capital linked to experience hi of individual i is

the sum of tenure Ti and total experience Xi: hi = a.Ti+Xi, the coefficients a reflecting a difference

in the efficient units of each type of human capital. First, if a is small, i.e. if wage rise only because

of experience, our analysis is correct. Such a conclusion about the relative importance of seniority

and experience in individual wage growth was reached by Altonji and Shakotko (1987), Abraham

and Farber (1987), although there is still an empirical debate. Second, even if a is high, if tenure

and experience are highly correlated across individuals, Ti = cXi+ξi then hi = (ac+1).Xi+ξi and

the estimates of the impact of hi on wages would be biased only if ξi was correlated with workers’

unobserved quality. This potential problem is generally absent in the overall debate on the rising

returns to skills, and one would need important changes in the patterns of these correlations over

time to challenge the conclusion of the approach of this paper.

Note however that, along the line of Juhn et al. (1993) for instance, these returns estimated

from the cross-section truly account for the effect of an imbalance in the supply of young with

respect to older workers, or of high experienced with respect to low experienced workers : at any

point in time, the cross-sectional composition of skills determines the returns to these skills. So

the analysis we undertake here, aiming at capturing the effects of such imbalance in the supply of

skills, is fully relevant.

3.2 March CPS data, 1964-2000

Wages and labor force data are derived from the March Current Population Survey. Hereafter the

year refer to the year of the survey, which implies that the earnings and the hours worked are those
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of the previous year. See Appendix 1 for a description of the data.

To provide an accurate comparison between the two countries, the wage equations described

above will be estimated, using the same specification on a sample of employed workers.12 See the

table 21 in the Appendix, which shows rising returns to education, especially after the mid 70’s,

rising returns to experience for men, and the increase in the variance of residuals. Using those

coefficients, wages can be decomposed into two different components, according to education and

experience, as in table 7. For education, there are two possible specifications in the wage equation

(2) : the first one is to use five dummies for each educational group. The second one, perhaps

easier to interpret with respect to human capital theory, is to assume a linear term for the years of

schooling. The first specification is hereafter denoted by 5D, the second one by lin. The qualitative

results being the same in section 3, I insist on the 5D specification. The results differ more across

specification in section 4, and I will explore the differences more systematically. All specifications

have in addition a control for the variable race.

In table 7, the efficient units are expressed at the 1964, 1980 or 1991 prices of skills, and

individuals are weighted in the aggregation with both family weights and hours worked. Since the

qualitative results are the same, I only comment on the results with the 1980 prices. It appears that

the average level of experience decreased strongly in efficient units until 1977, and then increased

slightly but never recovered its initial level. The evolution of education is as could be expected:

it increased sharply over the entire period. The evolution of the skill composition of the labor

force (without weighting for hours worked) is represented in figure 1. The skill composition of the

12The CPS allows to estimate not only the wage of the currently employed, but also of the non-employed who

worked at least one week in the year preceding the survey. This is very convenient to treat the sample selection bias

which is due to unemployment, since most unemployed workers in the US worked during the previous twelve months.

The regressions were done on the whole sample of active workers, or on the sample of employed workers, without

very significant differences.
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employed population (unreported) has a very similar evolution. The small break between 1991 and

1992 on the figure is due to a change in the definition of educational variables in the CPS surveys (see

Appendix 1) that could not be totally corrected for, without consequences in subsequent results.13

The robustness of the time series evolution of the skill composition of the labor force is inves-

tigated by imposing that women’s true returns to skills is equal to returns to skills estimated on a

sample of men (i.e., in equation (3), λ = 1). Figure 2 displays the results. The general evolution is

the same, but the level of experience reached in the 90’s goes beyond the level reached when λ = 0:

with the specification λ = 1, women are paid more for their experience. This analysis reveals that

if the experience level in the late 80’s has not reached the level of the 60’s, this is not really due

to a change in the age structure, but rather to a change in the gender composition of the labor

force. Intermediate values of λ are reported in the Appendix of Section 3 (table 23). Whatever the

chosen value for λ, the conclusion is not qualitatively changed.

Having different weights in the summation across the labor force (weighting for weekly hours

worked as in the tables) or including additional variables (region, one-digit industry, union status)

does not modify the picture. Similarly, the inclusion of the interaction term in Eq. (4) does not

change the conclusions (one can refer to the earlier version of this paper). Figure 3 shows the result

of the decomposition with a linear specification for schooling, again with similar results.

Finally, it is important to notice that the axis for education and experience have a similar scale

: the magnitude of the changes in the supply of education and of the supply of experience is the

same. Accordingly, considering fluctuations in experience supplied by the labor force is crucial in

an analysis of the changes in the wage returns to skills.

13The inclusion of ’dummy’ taking values 0 before 1992 and 1 afterwards was never significant in the regressions

presented in 4.2.
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3.3 French FQP data, 1970-93

The same analysis is applied to France. Wages and employment data are taken from the survey For-

mation et Qualifications Professionnelles on French workers. Since no race variables are available,

the specification only includes experience and education. In table 22 reported in the Appendix, one

can observe the continuous decline in the coefficients on education, the rise in returns to experience

for women and, to some extent, for men, and the stability in the variance of the residuals except

in the last part of the period after 1985.

The results of the decomposition of wages along the two dimensions for the employed population

are displayed in table 8. It can be observed that at constant 1970 prices, there is a strong increase in

the supply of education and a decrease in the quantity of experience until 1985, and then experience

remains more or less constant. Similar conclusions emerge when one considers the price of skills in

1993 (third columns in the tables). The evolution of the skill composition of the labor force is also

presented in figure 4 and 5. At a constant price, this represents the shift in the composition of the

skills of the labor force, that is, more education and less experience, as in the US.

Here again, the decomposition between an experience and an education term in wage determi-

nation does not drive the result. Estimating a richer specification including linear experience terms

by diploma level, as in equation (4), the same conclusions holds. Finally, allowing for discrimination

by taking different values of the coefficient λ, as in the US, does not change the picture. The quan-

tity of education supplied increased in all columns of table 24 in the Appendix, and the quantity of

experience supplied decreased between 1970 and 1977 in all cells and then remained more or less

constant, except maybe when λ = 1: in this case, in 1993, the term < Xi >= 1/N
i=1993

αT .Xi goes

back to the 1970 level.

Finally, the scale of the ’experience’ axis also indicates that demographic changes occurred much

more slowly in France than in the US.
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3.4 True Experience

This sub-section aims to check that the previous conclusion is not dependent of the use of ”potential

experience” instead of ”true experience”. Due to the error in approximating true experience by

potential experience, the source of bias in the estimations of the efficient units of education and

experience is twofold. The first one is a systematic downward bias, since only a fraction of the

cross-sectional variance of true experience is explained by potential experience. To estimate the

magnitude of these effects, I first perform a regression of true experience on potential experience.

The regression on the sample of employed men has a R-square of 0.89 with a coefficient of 0.88

(0.01), and the regression on the sample of employed women has a R-square of 0.69 with a coefficient

of 0.76 (0.02). This is sufficiently high to think a priori that the systematic bias on the efficient

units of experience in the labor force will be weak.

The second is an endogeneity bias: the correlation between the error on experience and education

is not equal to zero, which also affects the estimates of parameters αT in the model. As table 9

indicates, the correlation coefficients between the experience gap and the educational dummies 2,

3 and 4 are generally significant, although small, about 8-15%. There is, however, a possibility

that the wage equations are biased because of these correlations, or due to the random error on

experience.

Accordingly, the magnitude of both biases has to be checked. Using the 1992 cross-sectional

dataset of Actifs Financiers, I perform two wage equations with either true or potential experience,

in order to check that the bias on the coefficients is small. Table 10, reporting the coefficients for

education and experience according to the specifications, shows that this is the case. It can be seen

that, after all, the difference in the coefficients is quite small. These coefficients are then used for

calculating:

• the efficient units of education, equal to 0.342 (0.31) with the specification I (true experience)
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and equal to 0.342 (0.31) with the specification II (potential experience), i.e. no difference.

• the efficient units of experience, equal to 0.496 (0.18) with the specification I, and equal to

0.513 (0.17) with the specification II, i.e. a 3.3% upward bias with potential experience.

Under the assumption that the bias has not been varying too much over time, it means that the

variations in the number of efficient units of experience observed over time in the previous section

are probably not dependent on the use of potential experience. In any case, the variations were

larger in magnitude than those 3.3%: about 15% to 20% in the US. The conclusions of section 2

may not be too strongly affected by the measurement error on true experience.

However, the true experience data of French women in 1992 make it difficult to be to assertive

about the bias for the measurement of efficient units of experience of US women of the early 70’s.

One can only argue the following : a) to the extent that french female participation is lagging

behind the US by a few decades, the bias for the US. should be small in the 70’s ; b) slow growth

of female participation in France may equivalently lead to a small bias in the 70’s in France, since

it implies that the bias did not change much over time ; c) finally, in the 90’s in the US, female

participation is qualitatively the same as male participation, so that the random component of the

error should be small, according to the conventional view on the quality of the ’potential experience’

proxy for male workers.

4 Implications for the Labor Demand Shift Hypothesis

4.1 Summary of the facts

To summarize, figures 6 to 8 compare the evolution of returns to education and experience and the

quantity supplied, in the US and France.14 This reveals that 3 of the 4 panels are consistent with

pure labor supply stories.

14For France, the price of education is calculated as the Baccalauréat premium for men with respect to CEP/BEP

(a 4D specification). For the US., the 5D specification allow to measure the price of education as the college premium
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4.1.1 France

Indeed, in France, the skills supplied in increasing proportion (education) have had a lower returns

over time, whereas the skills having become relatively scarce (experience) have had an increasing

return. The picture is however slightly less simple as that, because the minimum wage rose strongly

over the period 1970-93 in France, which creates a tendency to compress the wage distribution and

decrease returns to skills. So I estimated the price of skills with the entire sample of employed

men (priceedu1 and priceexp1 in figure 6), and also with a sample of those a priori not affected

by the minimum wage, i.e. removing the first quartile (priceedu2 and priceexp2). The downward

trend on returns to education can be observed in the two specifications, whereas the upper trend

in returns to experience is observed in the high wage sample only. The returns to experience

measured on the entire sample actually decreased. The difference between the two samples indicates

a significant impact of the minimum wage in the reduction in wage inequality. Two further remarks

are in order here : first, recent studies in France found significant effects of the minimum wage on

female employment (Laroque and Salanié, 1999) and smaller though significant effects on youth

employment (Kramarz and Philippon, 2000). Second, our theoretical model with wage rigidities has

the following implication : a decline in the supply of experienced workers would be partly followed

by a rise in the experience premium, to the point where the wage constraint for inexperienced

workers becomes binding : at this stage, female and youth unemployment would rise. These

predictions were explored and tested in other papers by the author (see notably Wasmer 2001).

with respect to high school of male workers, the linear specification leads to the return to one year of schooling. The

price of experience is calculated as, in both countries, the average return to experience over the 20 first years. Similar

results are obtained when considering an average of men and women’s price for skills.
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4.1.2 The US

In the US after the mid 80’s, the rise in experience is associated with a decline in returns to

experience. See figure 7 and its scatter view, figure 8, showing the results of both specifications

(5D and lin). When pooling all labor inputs, the changes in the price of experience are consistent

with a labor supply story. Notably in figure 8, the left panels show a very strong negative slope

identifying (as shown in 4.2) a relative labor supply curve. In quantitative terms, the correlation

coefficient between supply and the price of experience in the U.S. between 1964 and 2000 is -0.85

(-0.88 on the period 1964-1980, and -0.76 on the period 1980-2000).

With other unreported specifications (notably, using different weights of individuals, or with

λ = 1) one also finds strongly negative correlations. The latter point indicates that the results won’t

qualitatively rely on the working hypothesis (pooling men and women), since with λ = 1, women

are assumed to supply almost as much experience as men. Higher values of λ actually increase their

magnitude. This illustrates the robustness of our measure of skills based on the wage equations :

what is measured here the true stock of skills, a clear improvement with respect to previous studies

using the size of the cohorts as an indicator of the supply of low experience workers which is a flow

measure of skills.

The previous paragraph illustrates that the labor supply side of the labor market, as expressed

in terms of experience, has been under-exploited : it has a high potential to explain changes in the

cross-sectional returns to experience. Still, the U.S. exhibit a large positive covariation between the

supply of education and its price in the US to be accounted for: the correlation coefficient between

the quantity and the price of education is strongly positive: +0.76. Interestingly, the correlation

coefficient on sub-periods had different signs : it is equal to -0.58 for the period 1964-80 and +0.97

for the period 1980-2000). In other words, what has happened to returns to education in the 80’s

in the US seems unique. Can we explain this positive correlation and the related demand factors
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behind these positive covariations in price and returns to education? The following lines make an

attempt to understand whether the supply factors linked to experience can partially contribute to

unexplained rising returns to education.

4.1.3 Rising returns to education in the US : an interpretation of the data

The model in Section 2 represents a framework for answering this question: one can estimate to

what extent the right-hand side dwE
wE

is explained by the variation in the quantity of experience

by using the results of Section 2. As a measure for wE, I have taken both returns to schooling

and the difference in the coefficients dip4 and dip2 for men (ratio college / high school). In table

11, the first two rows indicate the change in returns to education over the period, the third row

reports the change in experience at the 1980 price measured with different specifications, and the

last rows calculate the fraction of the changes in returns to education explained by the changes in

experience with the linear specification, i.e. η = F.FEX
FE .FX

X.FX
F .dX

X
/ dwE

wE
. For the latter rows, I

have chosen the share of human capital in production δ = 1/2. Accordingly, and since the U.S.

average over the period being that the contribution of experience to wages is about half of the

contribution of education, X.FX/F = 0.2. In the regressions of the next sub-section, since one

estimate directly F.FEX
FE .FX

X.FX
F through the coefficient on experience, these values have no impact at

all on the estimates of η. They only have some impact on the estimates of σ.

One can observe in table 11 that the only periods in which there is a significant increase in

returns to education are the 80’s and the 90’s, in bold in the table. Accordingly, the paper focuses

hereafter on that period. If education and experience are believed to be strongly substitutes (ρ > 0),

nothing can then be explained by the term dX. To the extent that they are complements ρ < 0, it

is possible to explain a significant part of the increasing returns to education over the sub-periods

1980-90, 1990-2000 and 1980-2000 (in the latter case, between 5% and 44% depending on the

value of ρ in the interval [−5, 0] i.e. σ in [0.1, 1]). Other time interval are presented in the table,
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for completeness. Note that accounting for gender discrimination would increase the term dX

significantly (with λ = 1, it would be increased by 50%) and thus η would rise in proportion.

4.2 On the elasticity of substitution between education and experience

4.2.1 US aggregate time series

As clear from the previous analysis, the key parameter here, when assessing the importance of

introducing the changes in the supply of experience, is the elasticity of substitution between edu-

cation and experience. It is therefore natural to try to estimate this value. To fix ideas, one may

estimate equation (1) year by year, with and without the variable X, and to see the difference in

the magnitude of the trend. As Katz and Murphy (1992), I do not consider this type of regres-

sion with 37 observations (one per year) to be definitive evidence, but rather a suggestive way of

summing up the results. Tables 12 display the results for the level estimates with both the linear

specification and the ’5 dummies’ specification for education.15 First order autoregressive terms

are added. In the ’5D’ specification, the inclusion of a second order term drives the DW statistics

to 2.07 but do not change the coefficients, so that I do not report it here. The trend in returns

to education declines from 4.68% a year (resp. 3.81%) to 2.4% (resp. 3.07%) when the experience

term is added. The reduction is large, respectively 67% and 22%. I prefer however to consider the

estimations in first difference (table 13), since they also allow to estimate σ−1 and η. The trend

is thus dropped and the constant has to be considered instead. This specification however leads

to contradictory and disappointing results : the cross-coefficient is not estimated significantly, and

the autocorrelation terms have opposite signs depending on the specification. The lack of variance

15The missing observation for year 1994 (absence of information on the labor market status, as reported from

Unicon, cf. appendix) is interpolated from 1993 and 1995. This has no consequence for the estimates in level, and

avoids losing two or more observations when first differences or autoregressive terms are included in the specifications.

Estimates without the interpolation are qualitatively the same.
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and possibly the change in the definition of education after 1991 explain the difference. One should

thus be careful when drawing conclusions here.

4.2.2 Regional estimates

To improve these estimates I next consider the joint evolutions of returns to skills and their supply in

different geographical areas. It was possible to exploit 21 such geographical subdivisions consistently

between years 1964 and 2000. See the appendix for more details. The regional supply of skills is

still evaluated at the 1980 price of skills, using the aggregate US price of skill as well (so that

to really compare the changes in supply cross-states without interferences with possible regional

differences in returns to skills). The figure 9 shows the evolution of the supply of skills for 20 states.

The coherence of the evolutions of labor supply across states is striking. In contrast, figure 10 and

11 (resp. lin and 5D) indicate that there are more erratic movements in the regional estimates of

returns to skills. This is partly due to small sample size in each cell. Still, it is possible to recognize

a rise and a decline in returns to experience, and a clear upward trend in returns to schooling after

1980.

The specifications for education (lin or 5D) are compared systematically here, since the latter

will provide in average larger estimates of η. Given the small number of observations in some of

the regional units, estimated returns to college with respect to high school was negative, leading to

five (out of 777) observations dropped when logarithm of the returns were taken.

The estimator is a two stage GLS procedure, attributing cross-sectional weights as the inverse of

the variance of the first stage and correcting for cross-sectional heteroskedasticity. Accordingly, and

despite the high frequency components, one obtains enough variance to obtain a new set of estimates

of the trend and the elasticity of substitution between experience and education. The results are

displayed in tables 14 and 15. I investigate several specifications (lin, 5D, level, first differences)

always with regional-specific autoregressive errors. With the linear specification in levels, the trend
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with F.E. (calculated as an unweighted average of the fixed effects) is reduced by 10.6% a year.

It is larger with the 5D specification (-30%). A robustness check not reported here, allowing the

trend to differ over the period 1964-80 and 1981-2000, shows that the trend over the first period is

small or insignificant and does not depend on the specification, and that the trend over the second

part of the period declines by about the same magnitude (resp. 11 and 30%) as soon as experience

is added to the specification. Note that the DW statistics in panel are calculated as an average of

the regional DW, which means that the usual p-values do not apply.

In first difference, one can obtain a precise and very convergent estimates of σ, obtained from

the coefficient of∆ ln expt as coeff. = 0.2/σ. The SD of σ is then obtained by the application of the

delta formula (asymptotically valid). The value of σ is about one third with the linear specification,

and about one fifth with the 5D specification, with a SD of 0.15 (resp. 0.08), indicating a fairly

large complementarity between the two types of human capital. The implied value for η over the

period 1980-2000 is then equal to 0.11 with an associated confidence interval of [0.08; 0.15] and 50%

larger with the 5D specification, η = 0.15 with a confidence interval of [0.09; .0.21].

As seen earlier, the larger λ, the larger the rise in the supply of experience, and the larger

η. These results may be interpreted as a lower bound of the effects of experience, although it is

difficult to estimate which value of λ should be chosen : a value of λ = 1 drives η to 0.16 [0.12 ;

0.23]) with the linear specification.

4.2.3 Returns to Experience and Full information

One can also estimate the elasticity σ from the equation for returns to experience or the full system

of equations (table 17) :

dwE
wE

= αEE.
dE

E
+ 1/σ

X.FX
F

.
dX

X
+ C

dwX
wX

= αXX .
dX

X
+ 1/σ.

E.FE
F

.
dE

E
+ C 0

In table 16, one can see that the elasticity estimated using the regional panel is slightly higher
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(0.45) with the linear specification and around 0.37 with the 5D specification. In each case, η is

found to be lower, around 8%, even if given larger SD with this set of estimates, one is still in the

confidence interval of the previous estimates. One can remark that the coefficients of experience

and education have the expected sign (positive for education, negative for experience). It is also

remarkable to see that in all specifications, the trend in returns to experience is not significant or

even negative, implying that a proper accounting of the supply of experience leads to conclude to

the absence of biased technical progress with respects to the demand for experience. One could

have had this prior given that technical progress in the last decades was probably in favor of those

workers comfortable with new technologies, i.e. younger workers.

One can finally use the full information about the system. Table 17 summarizes the information

(spec. lin), either using constrained estimates (rows WLS or WLS\12) or estimating 1/σ and its SD

as a weighted (by the precision) average of the two estimates taken independently; the advantage of

this formula is that one can introduce in each independent regression the autoregressive errors and

control for cross-sectional heteroskedasticity. This is why in the constrained estimates (WLS\12)

dropping the outlier (unit 12) modifies the results. Here again, the value of σ are in a range 0.26

to 0.44. The implied value of η is between 9% and 15% with the linear specification, close to the

previous unconstrained estimates. Similar (unreported) results were obtained when using the 5D

specification.

5 Conclusion

This paper has relaxed a central assumption in the studies of the wage distribution in the US:

that is, that some labor inputs do not compete with each other. In contrast, the assumption here

is that all workers supply their skills on the same labor market. For that, a measure of efficient

units of experience and education has been proposed, which makes it possible to analyze jointly

the consequences of rising female participation and the variations in the size of the cohorts of new
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entrants to the labor market.

According to this measure of skills, it appears that the historical changes of the skills composition

of labor supply is not an unambiguous rise in the level of these skills, but rather a compositional

change, from high experience / low education workers to low experience / high education workers,

with a tendency in the late 80’s towards an increase in experience again. It follows that the rising

returns to experience observed in the US and in France are explained by pure supply factors. In

the US, no trend in returns to experience is found.

Another result of the paper is that in the US., the higher demand for education can be linked, to

a large extent, to changes in the experience levels : given some complementarity between experience

and education, the increased supply of experience lead to a rise in the demand for education in the

80’s. The assumptions on returns to scale and the share of experience in production only affect the

estimated elasticity of substitution, roughly 1/5 to 1/3. However, these assumptions are neutral in

terms of what can be explained about the demand for education.

This leads to partly challenge the conventional wisdom about the trend in inequality, even

though, in most of the specifications, a positive trend in the demand for education remains. Indeed,

for US. male workers, the college/high school premium was 30% in the 60’s, it declined to 25%

in the mid 70’s and rose up to 35% in the late 90’s ; according to section 4, the contribution of

experience explained here represent about 1.5 percentage points of the post-1980 increase in the

college premium. With the linear specification, returns to schooling were 8.1% in the 60’s, 7.5% in

the 70’s and rose to more than 12% in the late 90’s. One can attribute 0.45 to 0.68 percentage point

(up to 0.90 if λ = 1) of the rising returns to schooling in the period 1980-99 to the variations in

experience. In other words, the new supply factors introduced in this paper cannot fully eliminate

the trend. However, since this trend still remains a mystery, reducing its importance is a valuable

contribution.

28



A recent paper by Beaudry and Green (2000) also involves provocatively the role of labor force

growth in the widening of the US wage distribution, compared to Germany for instance where such

supply changes did not take place : in their paper, the decline in the price of technologies seems

a prima facie to play the same role as our revealed changes in the supply of experience. To some

extent, our comparison of France and the US, showing notably that, contrary to the US., returns

to education decreased in France, could also indicate that higher demand for education interacts

tightly with demographic changes : those changes were indeed slower in France. Investigation of

other countries along these lines would bring many new insights about the past decades’ impressive

evolutions in the wage structure.
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Table 1: Share of women in the labor force, source: OECD

USA Europe (12) Europe (11) France

1962 0.327 - - -

1968 0.355 - - 0.345

1975 0.391 - 0.350 0.374

1982 0.427 0.373 0.374 0.405

1992 0.451 0.401 0.410 0.440

Table 2: Share of 25-34 y.o. in the labor force, source ILO (1990 figure = projection)

USA Northern Europe Southern Europe Western Europe

1960 0.207 0.197 0.245 0.216

1970 0.206 0.203 0.226 0.235

1980 0.274 0.239 0.260 0.260

1990 0.289 0.238 0.274 0.269

Table 3: USA, position of the percentiles of female hourly wages distribution in male wage distri-
bution

Percentiles of Male Wages Percentiles

women’s wages 1964 1970 1977 1985 1991 1997 2000

10 4 4 5 6 6 6 7

25 10 9 11 13 14 16 17

33 13 13 15 17 19 22 22

50 21 20 23 27 32 35 35

66 29 31 31 37 44 49 50

75 35 39 36 46 53 59 60

90 53 62 52 65 70 79 79
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Table 4: France 1992, cell averages in years, men and women in the labor force

Men Women

Men True Exp. Pot. Exp. True Exp. Pot. Exp.

All 20.7 22.9 17.8 21.4

exp ≤ 10 5.9 6.6 5.3 6.4

11 ≤ exp ≤ 20 14.0 15.5 13.4 15.6

21 ≤ exp ≤ 30 23.3 25.2 21.9 25.3

exp ≥ 31 33.2 34.4 29.7 37.9

Quartile 1 18.0 20.6 18.6 22.6

Quartile 2 20.3 22.2 17.4 20.6

Quartile 3 22.3 23.8 18.5 20.5

Quartile 4 22.0 23.5 20.0 22.0

Table 5: France 1992, wage return to experience and comparison experience / education (weighted
SD in parentheses)

Men Women

Coefficient on Experience 0.049 (0.002) 0.030 (0.004)

Coefficient on Experience sq. (x100) -0.078 (0.005) -0.042 (0.010)

Average returns to exp in % (10 yrs) 4.12 2.58

Average returns to exp in % (20 yrs) 3.34 2.16

Average returns to exp in % (30 yrs) 2.56 1.74

Average returns to exp in % (40 yrs) 1.78 1.32

Table 6: US: average age, potential experience and schooling of male workers in the labor force
(Source: tabulations from the March CPS)

Age Potential Experience Schooling

1965 38.3 22.3 11.0

1970 36.4 20.0 11.5

1975 35.5 18.5 11.9

1980 34.9 17.6 12.3

1985 35.1 17.5 12.6

1990 37.2 19.3 12.9

1995 37.9 20.1 13.1

2000 38.6 20.6 13.0
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Table 7: US, decomposition of wages on education (E) and experience (X) (family weights and
weight for hours worked ; SD across the population in parentheses)

Efficient Units of Education αT estimated at
Average in the Labor Force T=1964 T=1980 T=1991

1964 : αT . < Ei > 0.212 (0.21) 0.204 (0.21) 0.235 (0.25)

1970 : αT . < Ei > 0.246 (0.21) 0.228 (0.21) 0.272 (0.26)

1977 : αT . < Ei > 0.291 (0.21) 0.270 (0.21) 0.326 (0.26)

1985 : αT . < Ei > 0.334 (0.20) 0.310 (0.20) 0.379 (0.26)

1993 : αT . < Ei > 0.351 (0.20) 0.332 (0.20) 0.400 (0.26)

1997 : αT . < Ei > 0.361 (0.20) 0.341 (0.19) 0.412(0.26).
2000 : αT . < Ei > 0.364 (0.20) 0.354 (0.20) 0.418 (0.25)

Efficient Units of Experience βT estimated at
Average in the Labor Force T=1964 T=1980 T=1991

1964 : βT . < Xi > 0.480 (0.24) 0.500 (0.28) 0.507 (0.26)

1970 : βT . < Xi > 0.451 (0.25) 0.462 (0.29) 0.478 (0.26)

1977 : βT . < Xi > 0.413 (0.25) 0.420 (0.28) 0.439 (0.26)

1985 : βT . < Xi > 0.414 (0.24) 0.419 (0.27) 0.441 (0.25)

1991 : βT . < Xi > 0.426 (0.23) 0.447 (0.27) 0.455 (0.24)

1997 : βT . < Xi > 0.443 (0.23) 0.464 (0.26) 0.472 (0.23)

2000 : βT . < Xi > 0.450 (0.24) 0.473 (0.28) 0.480 (0.24)

Table 8: France, decomposition of wages on education (E) and experience (X) (SD across population
in parentheses)

Efficient Units of Education αT estimated at
Average in the Employed Population T=1970 T=1993

1970 : αT . < Ei > 0.266 (0.26) 0.157 (0.17)

1977 : αT . < Ei > 0.324 (0.29) 0.194 (0.20)

1985 : αT . < Ei > 0.365 (0.31) 0.225 (0.22)

1993 : αT . < Ei > 0.422 (0.35) 0.270 (0.25)

Efficient Units of Experience βT estimated at
Average in the Employed Population T=1970 T=1993

1970 : βT . < Xi > 0.342 (0.20) 0.503 (0.19)

1977 : βT . < Xi > 0.325 (0.20) 0.483 (0.19)

1985 : βT . < Xi > 0.320 (0.19) 0.480 (0.18)

1993 : βT . < Xi > 0.320 (0.19) 0.486 (0.19)

Table 9: France 1992, Correlations between education and the error term in experience. SD across
population in parentheses

Men Women

Educ1 0.270 (0.0) 0.308 (0.0)

Educ2 -0.144 (0.0) -0.085 (0.0)

Educ3 -0.030 (0.03) -0.107 (0.0)

Educ4 -0.120 (0.0) -0.157 (0.0)
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Table 10: France 1992, Wage Equations, comparison true experience / potential experience
(weighted SD in parentheses)

Men Women

(I): True Exp. (II): Pot. Exp. (I): True Exp. (II): Pot. Exp.

Educ2 0.20 (0.03) 0.20 (0.03) 0.29 (0.04) 0.29 (0.04)

Educ3 0.36 (0.06) 0.37 (0.06) 0.46 (0.04) 0.46 (0.06)

Educ4 0.79 (0.04) 0.82 (0.36) 0.75 (0.04) 0.77 (0.06)

exp 0.050 (0.01) 0.051 (0.01) 0.030 (0.005) 0.032 (0.005)

expsq * 100 -0.08 (0.02) -0.08 (0.02) -0.042 (0.01) -0.045 (0.01)

R2 0.33 0.33 0.21 0.20

# obs 3544 3544 2886 2886

Table 11: US, share of changes in returns to schooling explained by changes in aggregate experience

Time Period 1964-2000 1964-80 1980-2000 1964-70 1970-80 1980-90 1990-2000

d lnwE(5D) +0.56 +0.10 +0.64 +0.01 -0.09 +0.37 +0.27
d lnwE(lin) +0.52 +0.01 +0.51 -0.06 +0.07 +0.25 +0.26
dX
X
(lin) -0.08 -0.18 +0.10 -0.07 -0.11 +0.05 +0.05

Share η if σ = −1 0.03 2.57 -0.05 -0.23 0.31 -0.04 -0.07
Share η if σ = −3 0.01 0.26 -0.01 -0.08 0.10 -0.01 -0.01
Share η if σ = 1 -0.03 -2.57 0.05 0.23 -0.31 0.04 +0.07
Share η if σ = 0.33 -0.09 -7.71 0.13 0.70 -0.94 0.12 0.11
Share η if σ = 0.2 -0.15 -12.3 0.22 1.17 -1.57 0.20 0.19
Share η if σ = 0.1 -0.31 -25.7 0.44 2.33 -3.14 0.40 0.38

Table 12: US, impact of changes in aggregate experience on returns to education, SD in parentheses,
** and * indicate the 5 and 10 significance level

Endog. var. lnEdut lnExpt C tr ∗ 102 AR(1) DW R2 #obs ∆tr(%)

lnwEdut(5D)
-2.04**

(1.05)
-

-4.57**

(1.05)

4.67**

(0.98)

0.74**

(0.12)
1.35 0.94 36 -

lnwEdut(5D)
-0.46

(0.97)

1.77**

(1.90)

-0.60

(2.24)

2.35**

(1.46)

0.63**

(0.14)
1.44 0.95 36 —67

lnwEdut(lin)
-4.05**

(0.75)

-3.49**

(0.13)

3.81**

(0.37)

-0.47**

(0.16)
2.06 0.98 36 -

lnwEdut(lin)
-2.42

(1.81)

0.52

(0.54)

-2.80**

(0.73)

3.06**

(0.85)

0.37**

(0.17)
2.02 0.98 36 -22
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Table 13: US, impact of changes in aggregate experience on returns to education, SD in parentheses,
** and * indicate the 5 and 10 significance level

Endog. var. ∆lnEdut ∆lnExpt C ∗ 102 AR(1) DW R2 #obs ∆tr(%) σ η

∆lnwEdut(5D)
-2.10**

(0.93)
-

4.60**

(1.8)

0.22

(0.17)
1.95 0.18 35 - -

∆lnwEdut(5D)
-1.78

(1.11)

0.68

(1.34)

4.23**

(1.94)

0.21

(0.17)
1.97 0.19 35 -8.4 NS NS

∆lnwEdut(lin)
-3.20**

(1.46)
-

2.84**

(0.88)

-0.12**

(0.18)
1.91 0.47 35 -

∆lnwEdut(lin)
-3.80*

(2.08)

-0.27

(0.68)

3.08**

(1.07)

-0.11

(0.19)
1.92 0.47 35 +8.1 NS NS

Table 14: Panel estimates, 21 US geographical units, impact of changes in aggregate experience
on returns to education, SD in parentheses, ** and * indicate the 5 and 10 significance level,
cross-section weights (2 stage)

Endog. var. lnEdut lnExpt FE tr ∗ 102 AR(1) DW R2 #obs ∆tr(%)

lnwEdut(lin)
-2.14**

(0.20)
- yes

3.09**

(0.12)
yes 1.97 0.97 756

lnwEdut(lin)
-1.58**

(0.25)

0.42**

(0.12)
yes

2.78**

(0.14)
yes 1.95 0.98 756 -10.6

lnwEdut(5D)
-3.13**

(0.40)
yes

3.13**

(0.20)
yes 1.96 0.83 751

lnwEdut(5D)
-1.10**

(0.52)

1.25**

(0.20)
yes

2.21**

(0.27)
yes 1.95 0.84 751 -30.4

Table 15: Panel estimates, 21 US geographical units, impact of changes in aggregate experience
on returns to education, SD in parentheses, ** and * indicate the 5 and 10 significance level,
cross-section weights (2 stage)

Endog. var. ∆lnEdut ∆lnExpt FE C∗102 AR(1) DW R2 #obs ∆tr(%) σ η

∆lnwEdut(lin)
-0.16

(0.45)
- no

1.75**

(0.37)
yes 2.17 0.18 735

∆lnwEdut(lin)
0.30

(0.48)

0.54**

(0.22)
no

1.61**

(0.37)
yes 2.17 0.19 735 -8.3

0.37**

(0.15)
10.6

∆lnwEdut(lin)
-0.03

(0.47)
- yes - yes 2.17 0.19 735

∆lnwEdut(lin)
0.47

(0.49)

0.56**

(0.23)
yes - yes 2.18 0.20 735 -2.9

0.36**

(0.15)
10.9

∆lnwEdut(5D)
-0.29

(0.87)
no

1.57*

(0.69)
yes 2.18 0.17 728

∆lnwEdut(5D)
0.54

(0.92)

1.00**

(0.41)
no

1.33**

(0.68)
yes 2.18 0.18 728 -17.1

0.20**

(0.08)
14.7

∆lnwEdut(5D)
-0.21

(0.90)
yes yes 2.19 0.18 728

∆lnwEdut(5D)
0.67

(0.95)

1.03**

(0.42)
yes yes 2.19 0.19 728 -20.3

0.19**

(0.08)
15.2
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Table 16: US and panel estimates of returns to experience and implied trend, SD in parentheses,
** and * indicate the 5 and 10 significance level

Endog. var. ∆lnEdut ∆lnExpt FE C ∗ 102 AR(1) DW R2 #obs σ η

∆lnwExpt(lin)
0.67

(0.56)

-0.40*
(0.24)

no
0.15
(0.40)

yes 2.06 0.16 735
0.45*

(0.37)
8.7

∆lnwExpt(5D)
0.81

(0.23)

-0.23
(0.24)

no
0.01
(0.4)

yes 2.05 0.16 735
0.37*

(0.26)
8.0

lnEdut lnExpt tr ∗ 102

lnwExpt(lin)
1.86**

(0.18)

-1.10**

(0.13)
no

-0.31**

(0.10)
yes 2.04 0.99 756

lnwExpt(5D)
1.79**

(0.18)

-0.92**

(0.13)
yes

-0.36

(0.10)
yes 2.04 0.99 756

Table 17: US and panel estimates of a system of equations : returns to education and returns to
experience, SD in parentheses, ** and * indicate the 5 and 10 significance level

Endog. var. 1/σ FE AR(1) Method Constrained #obs Wald p σ η

∆lnwEdut
2.64*

(1.67)
yes no WLS yes 1512 2.88 0.09

0.38*

(0.24)
10.3

∆lnwEdut
3.79**

(1.67)
yes no WLS\st12 yes 1440 1.84 0.17

0.26**

(0.12)
15.0

∆lnwEdut
2.29*

(2.44)
yes no Average OLS no 1512 3.64 0.05

0.44*

(0.47)
8.9

∆lnwEdut
2.68**

(2.25)
yes yes Average OLS no 1470 0.22 0.37

0.37

(0.31)
10.6
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6 Appendices

Appendix 1. Description of the US dataset
US CPS: 1964-1997
Data
I use the March Current Population Survey on the subset of the 16-65 aged population. The year 1962

and 63 were recently made available, but their quality was not sufficient to undertake the same estimations as

for the subsequent years. I first describe the variables and their transformation by the software provided with

the data . The weights used are the family weights (famwgt). In the sections where what matters is the
supply of hours, this weight is multiplied by the hours worked. The five education groups correspond to: less

than 12, 12, 13-14, 15-16 and more than 17 years of schooling. As usual, experience is actually measured as

potential experience Max (age-education-5, 0). The variable educ denotes the number of years of schooling,
and was build from the variables grdhi (highest grade attended) and grdcom (Did ... finished this grade?).

After 1992, those two variables are not available, and I used the variable grdatn (educational attainment).
The inconsistency in the definition of educ seems however small. The weekly wage is given by the variable

wklywg (average weekly earnings last year). It is defined as incwage/ wkslyr where incwage measures
the income from wage and salary and wkslyr measures the imputed usual weeks worked last year. The
variable wkslyr is imputed on the basis of the variable wkslyr whose modalities are 0, 1-13, 14-26, 27-39
and more than 39 before 1976 and continuous after 1976). The employment status is given by the variable

esr which is a recode of the variables esr and wkslyr (weekly wage) over the 1964-94 period, whose
modalities are: Not in the universe, employed working, employed not working, unemployed and not in the

labor force. The variable ftpt describes the full-time full-year status (more than 50 weeks last year, usually
more than 35 hours per week) i.e. four occurrences plus a non-worker and an invalid status. The variable

hours gives the hours worked last week and the variables hrs35 and hrs35b indicate whether or not the
interviewed worked usually more are less than 35 hours last week. The hours worked per week last year are

measured by hrslyr, but are available since 1976 only.
Hourly wage
I describe the chosen definition of the hourly wages: after 1976, I define lhw = log( wkslyr/hrslyr).

Before 1976, information is only available on full-time / part-time, and the hours worked last week (bracketed,

modalities 1-4, 5-14, 15-29 and 30-34). Before 1977, when the number of hours worked last week is consistent

with the part-time / full-time status, the imputed number of hours is the number of hours worked last week.

When it is not, we give the conditional mean of hours worked in average given the part-time full-time status

(45 hours for a full-time, 20 hours for a part-time). Further work is needed to improve the imputation

method.

Top-coding
As well known, the variable incwage is top-coded at $99999 between 1964 and 1967, at $50000 between

1968 and 1981, at $75000 between 1982 and 1984, at $99999 between 1985 and 1988 and at $199998 between

1988B and 1995. The number of top-coded units is typically small compared to the size of the sample,

except in the 70’s, where this fraction has constantly increased over time. The usual method is to impute

the average value of those with income larger than the top-code value assuming an exponential distribution

of the log of earnings. This is equivalent to multiplying the top-coded earnings by a coefficient estimated from

a year in which earnings are almost not top-coded. This value is 1.45 (see Buchinsky 1994 for instance).

Other control variables
I also added in the regressions a geographical location variable (North-East, North central / Midwest,

South and West), an industry variable (Agriculture and Mining, Construction, Manufacturing, Services and

Administration, and, when available, a union status variable).

Geography
The March CPS allows to construct a variable ( state) which is the state location of the household
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recoded with the lowest common denominator : there are 21 such geographical units : for instance, the code

1 groups Maine, New Hampshire, Vermont, Massachussets and Rhode Islands, 2 is Connecticut alone, 3 is

New York alone, 4 is New Jersey alone, etc...

Appendix 2. Description of the French datasets
French surveys Formation et Qualifications Professionnelles: 1970, 1977, 1985, 1993
The data were provided by INSEE and by Dominique Goux. A very important work by Goux and Maurin

was undertaken to match the definitions of the sample for different years. I report here the description of

the data, as it appear in Goux and Maurin (1996): the survey is conducted on a sample of about 45000

individuals aged 20-65 until 1985, and 18000 in 1993. Diploma are pooled into 5 groups: No diploma,

Vocational degree (CEP, CAP, BEP), Baccalauréat, DEUG and Mâıtrise or more, which in order represent:

0 year of schooling, 5 to 8 years of schooling, 12 years of schooling, 14 and more than 15 years of schooling.

The last two groups were pooled together given the small size of the sub-samples (experience sex). Workers

declare their earnings in the year preceding the survey, the number of months of activity, and the part-time

/ full-time status. It is only in 1993 that the number of hours worked is available, before the part-time are

treated as half-time workers in the construction of the hourly wage data. Experience is built as the difference

between current age and age at the end of schooling.

Survey Actifs Financiers 1992
In the survey Actifs Financiers 1992, individuals are asked a series of questions on their past, including

the age of end of schooling (variables JER201 or JEC201 for the person of reference of the household and
his/her partner), the age of first paid job (variablesAR201 orAC201), the number of periods of employment
interruptions (AR63 or AC63), the reason for it (unemployment, inactivity or disease, in AR64 or AC64),
and finally, true employment experience as measured by the number of years in employment (defined as

paid activity excluding ”Petits boulots”) (variables AR65 and AC65) and the number of years in full-time
employment (AR66 and AC66). This is quite unique in micro-surveys, since usually employment experience
is approximated by the potential experience or Mincer’s proxy (age - education - 5 or 6).

Education is defined by the highest diploma obtained in general or vocational classes, and if there is

no diploma, the level reached (variables DIEG, DIEP , DIES and NIV SAN). It is defined by eight
dummy variables (No Diploma, CEP, CAP or BEP, BEPC, Bac Technique, Bac Général, Deug-Licence,

Mâitrise and higher) which correspond in order to: 5 years of schooling, 8 years vocational, 8 years general,

12 years vocational, 12 years general, 14 years and more than 15 years. This gives a balanced partition of

the sample. Annual wage earnings for 1990 includes premia and wages from temporary employment and

secondary activities (variableRE01b1and 2 for the person of reference of the household and his/her partner).
Individuals declare the number of months corresponding (RE01b1 and 2), as well as the percentage with
respect to a full-time job (RE01d1 and 2). There is no problem of top-coding here. Then the log of hourly

wage is defined as Log(RE01b1/RE01c1 ∗ RE01d1/(39 ∗ 4)) where 39 is the legal weekly number of
hours. The sample is restricted to the 15-65 years old, not retired. About 10% of the sample whose current

or last activity was self-employment are excluded, since returns to experience in this type of activity may

differ from returns to paid activity. Standard data are used as instruments for endogeneity of participation

of women: the number of children of age 3, 6 and 18, the number of individuals in the household, the marital

status, the status of head of household (1 if yes), the activity of individual’s mother, the existence of an

activity in the past, the year of constitution of household. To instrument true experience in wage equations,

the same kind of variables were used.

Appendix 3 (to section 3)
Wage Equations
The wage equations are reported in tables 21 for the US and tables 22 for France. The estimator is a

standard heteroskedasticity-consistent estimator following White (1980): the matrix S = 1/nΣ(e2i .xi.x
0
i)

is shown to be under general conditions a consistent estimator of Σ = X 0ΩX/n which directly gives the
variance-covariance matrix of the coefficients through V (b) = (X 0X)−1Σ(X 0X).
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Table 18: Appendix. USA, sample statistics (source CPS)

1964 1970 1977 1985 1991 1997 2000

# All Labor Force 16-64 29 321 58 131 70 531 77 157 77 114 62 915 60348

Educ 1 0.451 0.368 0.272 0.190 0.157 0.136 0.136

Educ 2 0.335 0.378 0.394 0.402 0.393 0.324 0.319

Educ 3 0.084 0.106 0.137 0.163 0.178 0.282 0.286

Educ 4 0.086 0.097 0.126 0.157 0.177 0.176 0.178

Educ 5 0.043 0.050 0.069 0.089 0.096 0.082 0.081

Exp 24.4 22.8 20.0 19.3 19.9 19.8 20.7

(SD Exp) (14.9) (15.2) (14.8) (13.6) (12.9) (11.7) (11.7)

Sex (Men 0, Women 1) 0.35 0.39 0.42 0.45 0.46 0.48 0.47

Black 0.100 0.098 0.097 0.102 0.104 0.111 0.109

Other Non-White 0.009 0.010 0.016 0.028 0.034 0.045 0.047

Full-Time 0.791 0.817 0.784 0.779 0.795 0.825 0.836

Hourly Wage 2.38 3.30 5.16 8.90 11.3 14.8 16.0

(SD Hourly Wage) (2.44) (2.70) (5.51) (8.07) (10.5) (20.7) (18.7)

Discrimination
I report here the decomposition of wages into experience and education in taking account of possible

discrimination by gender represented by a parameter λ, as explained in section 2.2.1 and in equation (3).
With a value of λ = 1 , the results can be interpreted in two ways. First, in assuming that 100% of the

difference in returns to skills between gender is due to pure discrimination, it provide the proper measure of

the efficient units supplied by the labor in each component education and experience. Second, taking λ = 1
is equivalent to neutralize the changes in the gender composition of the labor force and to observe the pure

effect of the change in the age structure. For the US, it can be observed from the table 23 that different

values of λ have little impact on the measure of education of the labor force: much of the effect of different
λ is on the measure of experience of the labor force. Higher values of λ tends to increase the estimated
experience (not surprisingly since men have higher returns to experience). However, the decline in the level

of experience of the labor force still holds, even if its amplitude is reduced with high values of λ. In the
case of France, similar conclusion emerges. The quantity of education supplied increased in all the columns

of table 24, and the quantity of experience supplied decreased between 1970 and 1977 in all cells and then

remained more or less constant, except maybe in the extreme case where λ = 1, where in 1993 the term

i=1993
αT .Xi recover the 1970 level.
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Table 19: Appendix. France, sample statistics (source INSEE-FQP)

1970 1977 1985 1993

# All Labor Force 20-64 30 645 31 815 31 361 13 517

Educ 1 0.350 0.274 0.233 0.203

Educ 2 0.548 0.570 0.564 0.500

Educ 3 0.062 0.089 0.095 0.131

Educ 4 0.018 0.024 0.055 0.083

Educ 5 0.023 0.044 0.053 0.082

Exp 23.7 22.0 20.9 20.8

(SD Exp) (15.0) (14.3) (13.2) (11.8)

Sex (Men 0, Women 1) 0.384 0.409 0.440 0.451

Yearly Wage Equivalent 63 566 84 489 89 811 104 251

(SD) (47 559) (59 257) (54 368) (78 462)

Table 20: Appendix. France 1992, variable: Log Hourly Wage. (IV: Instr.=Pot. Exp.). (Heckman:
Instr. described in the text, appendix 2).

Men GLS IV

Experience 0.049 (0.002) 0.050 (0.002)

Exp. Sq. (x100) -0.078 (0.005) -0.081 (0.005)

Educ=5 0.049 (0.026) 0.050 (0.025)

Educ=8, Non Voc. 0.309 (0.024) 0.307 (0.024)

Educ=12, Non Voc. 0.491 (0.032) 0.491 (0.032)

Educ=8, Voc. 0.184 (0.020) 0.183 (0.021)

Educ=12, Voc. 0.448 (0.035) 0.447 (0.035)

Educ=14 0.654 (0.029) 0.652 (0.029)

Educ≥15 0.939 (0.027) 0.938 (0.027)

R2 0.356 0.356

# obs 3 641 3 641

Women GLS IV Heckman

Experience 0.030 (0.004) 0.031 (0.003) 0.029 (0.005)

Exp. Sq. (x100) -0.042 (0.010) -0.044 (0.007) -0.038 (0.011)

Educ=5 0.028 (0.060) 0.030 (0.037) 0.032 (0.058)

Educ=8, Non Voc. 0.367 (0.048) 0.367 (0.033) 0.332 (0.046)

Educ=12, Non Voc. 0.482 (0.058) 0.481 (0.041) 0.439 (0.057)

Educ=8, Voc. 0.216 (0.051) 0.216 (0.033) 0.182 (0.050)

Educ=12, Voc. 0.499 (0.055) 0.498 (0.049) 0.446 (0.055)

Educ=14 0.739 (0.047) 0.738 (0.036) 0.685 (0.046)

Educ≥15 0.903 (0.055) 0.902 (0.042) 0.844 (0.055)

Mills ratio - - -0.223 (0.066)

R2 0.239 0.239 0.251

# obs 3 108 3 108 2 984
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Table 21: Appendix. USA, GLS of log of hourly wage of male (resp. female) workers on potential
exp. and sq., 5 education dummies and two race dummies, selected years

Men 1964 1970 1977 1985 1991 1997 2000

Educ 2 0.284 0.267 0.271 0.302 0.298 0.322 0.325

(0.013) (0.009) (0.009) (0.012) (0.012) (0.014) (0.013)

Educ 3 0.439 0.361 0.374 0.402 0.459 0.485 0.504

(0.018) (0.013) (0.012) (0.014) (0.014) (0.015) (0.014)

Educ 4 0.561 0.563 0.569 0.651 0.689 0.766 0.847

(0.018) (0.013) (0.012) (0.014) (0.014) (0.017) (0.015)

Educ 5 0.581 0.604 0.679 0.756 0.824 1.056 1.052

(0.023) (0.018) (0.015) (0.016) (0.016) (0.021) (0.020)

Exp 0.0496 0.0475 0.0581 0.0604 0.0531 0.048 0.048

(0.002) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Exp sq. (x100) -0.075 -0.076 -0.092 -0.093 -0.082 -0.072 -0.0073

(0.003) (0.002) (0.002) (0.003) (0.003) (0.004) (0.003)

# obs. 14110 28 636 32 374 33 075 31 056 27 736 29644

R2 0.21 0.21 0.28 0.29 0.26 0.25 0.26

Av. returns to exp in % (20 yrs) 3.46 3.23 3.97 4.12 3.67 3.36 3.34

Residual, diff. 90/10 percentile 1.27 1.20 1.22 1.34 1.33 1.38 1.40

Residual, diff. 75/25 percentile 0.60 0.58 0.61 0.67 0.67 0.68 0.69

Women 1964 1970 1977 1985 1991 1997 2000

Educ 2 0.320 0.260 0.230 0.228 0.291 0.241 0.277

(0.015) (0.012) (0.012 (0.013) (0.015) (0.017) (0.016)

Educ 3 0.392 0.379 0.357 0.397 0.457 0.434 .0488

(0.021) (0.019) (0.015 (0.015) (0.016) (0.017) (0.016)

Educ 4 0.544 0.590 0.536 0.590 0.722 0.756 0.831

(0.023) (0.018) (0.016) (0.016) (0.016) (0.019) (0.018)

Educ 5 0.808 0.778 0.766 0.850 0.934 1.000 1.059

(0.032) (0.029) (0.020) (0.017) (0.019) (0.024) (0.025)

Exp 0.0269 0.0233 0.0247 0.0303 0.0305 0.0327 0.320

(0.002) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Exp sq. (x100) -0.043 -0.039 -0.042 -0.053 -0.051 -0.055 -0.052

(0.004) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

# obs. 9751 17 999 23 144 28 197 28863 24 925 26142

R2 0.13 0.13 0.13 0.16 0.19 0.19 .019

Av. returns to exp in % (20 yrs) 1.83 1.55 1.63 1.97 2.03 2.17 2.16

Residual, diff. 90/10 percentile 1.49 1.32 1.23 1.32 1.32 1.38 1.40

Residual, diff. 75/25 percentile 0.69 0.61 0.60 0.64 0.66 0.68 0.69
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Table 22: Appendix. France, GLS of log of hourly wage of male (resp. female) workers on potential
exp. and sq., 4 education dummies

Men 1970 1977 1985 1993

Educ 2 0.323 0.283 0.250 0.173

(0.010) (0.010) (0.010) (0.016)

Educ 3 0.693 0.632 0.562 0.407

(0.017) (0.014) (0.015) (0.029)

Educ 4 1.192 1.044 0.884 0.789

(0.022) (0.018) (0.016) (0.024)

Exp 0.0404 0.0475 0.0425 0.047

(0.002) (0.002) (0.002) (0.003)

Exp sq. (x100) -0.068 -0.079 -0.065 -0.074

(0.003) (0.003) (0.003) (0.006)

# Obs 16 818 15 534 14 042 5 782

R2 0.32 0.40 0.39 0.30

Av. returns to exp in % (20 yrs) 2.68 3.17 2.95 3.22

Residual, diff. 90/10 percentile 1.09 0.93 0.90 0.97

Residual, diff. 75/25 percentile 0.54 0.46 0.45 0.48

Women 1970 1977 1985 1993

Educ 2 0.306 0.274 0.235 0.176

(0.029) (0.018) (0.019) (0.021)

Educ 3 0.684 0.613 0.502 0.421

(0.030) (0.022) (0.022) (0.024)

Educ 4 0.864 0.817 0.704 0.687

(0.045) (0.023) (0.022) (0.025)

Exp 0.0162 0.0244 0.0279 0.0360

(0.003) (0.002) (0.019) (0.003)

Exp sq. (x100) -0.033 -0.046 -0.047 -0.062

(0.006) (0.004) (0.004) (0.006)

# obs 6 379 8 878 9 247 4 926

R2 0.18 0.21 0.21 0.21

Av. returns to exp in % (20 yrs) 0.96 1.52 1.85 2.36

Residual, diff. 90/10 percentile 1.04 0.86 0.87 0.95

Residual, diff. 75/25 percentile 0.52 0.41 0.41 0.44
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Table 23: Appendix. USA, decomposition of wages on experience and education with gender
discrimination (SD in parentheses)

Efficient Units of Education αT estimated at T=1964
Average in the Labor Force λ = 0 λ = 0.25 λ = 0.5 λ = 0.75 λ = 1

1964 :αT . < Ei > 0.212 (0.21) 0.211 (0.21) 0.209 (0.23) 0.208 (0.21) 0.206 (0.21)

1970 :αT . < Ei > 0.246 (0.21) 0.244 (0.21) 0.242 (0.21) 0.240 (0.21) 0.239 (0.20)

1977 :αT . < Ei > 0.291 (0.21) 0.289 (0.21) 0.287 (0.20) 0.285 (0.20) 0.283 (0.20)

1985 :αT . < Ei > 0.334 (0.20) 0.332 (0.20) 0.329 (0.20) 0.327 (0.20) 0.324 (0.19)

1991 :αT . < Ei > 0.351 (0.20) 0.349 (0.20) 0.346 (0.19) 0.344 (0.19) 0.341 (0.19)

Efficient Units of Experience βT estimated at T=1964
Average in the Labor Force λ = 0 λ = 0.25 λ = 0.50 λ = 0.75 λ = 1

1964 :βT . < Xi > 0.480 (0.24) 0.506 (0.24) 0.532 (0.23) 0.557 (0.23) 0.583 (0.24)

1970 :βT . < Xi > 0.451 (0.25) 0.478 (0.24) 0.504 (0.24) 0.530 (0.25) 0.557 (0.26)

1977 :βT . < Xi > 0.413 (0.25) 0.439 (0.24) 0.465 (0.25) 0.491 (0.25) 0.517 (0.26)

1985 :βT . < Xi > 0.414 (0.24) 0.442 (0.23) 0.471 (0.23) 0.500 (0.23) 0.529 (0.24)

1991 :βT . < Xi > 0.426 (0.23) 0.457 (0.22) 0.488 (0.22) 0.520 (0.23) 0.551 (0.24)

Table 24: Appendix. France, decomposition of wages on experience and education with gender
discrimination (SD in parentheses)

Efficient Units of Education αT estimated at T=1970
Average in the Emp. Pop. λ = 0 λ = 0.25 λ = 0.5 λ = 0.75 λ = 1

1970 :αT . < Ei > 0.266 (0.26) 0.268 (0.26) 0.270 (0.27) 0.271 (0.27) 0.273 (0.27)

1977 :αT . < Ei > 0.324 (0.29) 0.326 (0.30) 0.329 (0.30) 0.331 (0.30) 0.333 (0.31)

1985 :αT . < Ei > 0.365 (0.31) 0.368 (0.31) 0.372 (0.32) 0.375 (0.32) 0.379 (0.33)

1993 :αT . < Ei > 0.422 (0.35) 0.426 (0.35) 0.431 (0.37) 0.436 (0.36) 0.440 (0.37)

Efficient Units of Experience βT estimated at T=1970
Average in the Emp. Pop. λ = 0 λ = 0.25 λ = 0.50 λ = 0.75 λ = 1

1970 :βT . < Xi > 0.342 (0.20) 0.370 (0.17) 0.397 (0.15) 0.426 (0.15) 0.454 (0.15)

1977 :βT . < Xi > 0.325 (0.20) 0.354 (0.17) 0.384 (0.16) 0.413 (0.15) 0.442 (0.15)

1985 :βT . < Xi > 0.320 (0.19) 0.351 (0.17) 0.381 (0.15) 0.412 (0.15) 0.443 (0.15)

1993 :βT . < Xi > 0.320 (0.19) 0.353 (0.17) 0.386 (0.15) 0.419 (0.15) 0.452 (0.15)
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Figure 1: US. Historical Decomposition of the Skill Level of the Labor Force (X-axis: Experience;
Y-axis: Education). Ref: Educ 0, Exp. 0. Specification for Education : 5 dummies. Family weights.
Source CPS and author’s calculations.
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Figure 2: US. Historical Decomposition of the Skill Level of the Labor Force (X-axis: Experience;
Y-axis: Education). Ref: Educ 0, Exp. 0. Specification for Education : 5 dummies. Controlling for
gender discrimination (lambda = 1). Family weights. Source CPS and author’s calculations.
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Figure 3: US. Historical Decomposition of the Skill Level of the Labor Force (X-axis: Experience;
Y-axis: Education). Ref: Educ 0, Exp. 0. Linear Specification for Schooling. Family weights.
Source CPS and author’s calculations.
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Figure 4: France. Historical Decomposition of the Skill Level of the Labor Force (X-axis: Experi-
ence; Y-axis: Education). Ref: Educ 0, Exp. 0; expressed in 1970 price. Source FQP and author’s
calculations.
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Figure 9: US : regional evolution of the supply of skills. Up : education (linear specicifcation).
Down : experience. Source : CPS and author’s calculations.
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Figure 10: US : regional evolution of returns to skills, male workers. Up : returns to schooling
(linear specification). Down : average returns to 20 years of experience. Source : CPS and author’s
calculations.
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Figure 11: US : regional evolution of returns to skills, male workers. Up : returns to schooling
(5D specification). Down : average returns to 20 years of experience. Source : CPS and author’s
calculations.
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