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ABSTRACT

In this paper we estimate lifetime earnings profiles for Spain using a new
dataset based on administrative Spanish Social Security records from 1980 to
2005. In order to exploit the panel data dimension of this dataset, we use panel
data estimates specially derived for censored data as is the case. First, the Kalwij
(2003) estimator derived for censored panel data is used in order to estimate
the censored earnings, controlling for some identifiable variables. Second, to
overcome the main weakness of the above-mentioned method, i.e. the
impossibility of identifying variables that remain constant over time, the
Wooldridge (1995) and Zabel (1992) estimators are used. Finally, given the
difficulties in isolating the period, age and cohort effects, linked by a linear
relationship, a test of uniform wage growth is performed following Fitzenberger
et al. (2001). As the results of the test indicate that the age and period (or
cohort) effects can be considered as separable, a tentative age profile can be
derived for each gender and contribution group.

Keywords: Age-earning profiles, censoring, cohort analysis, panel data.
JEL classification: |31.






Instituto de Estudios Fiscales

1. INTRODUCTION

There is a broad literature about the life-cycle earnings patterns of workers
in developed economies, starting with Mincer’s (1974) famous work. In fact, the
so-called ‘Mincerian human capital earnings function’ —in which the natural
logarithm of earnings is expressed as a linear function of the number of years of
school completed and as a quadratic function of potential work experience— is
the standard specification of age-earning profiles empirical studies.

Most empirical works initially carried out cross-sectional estimations, mainly
due to the non-availability of datasets needed for longitudinal analysis.
Nevertheless, some doubts have arisen about the traditional literature based on
Mincerian specification. On the one hand, the quadratic empirical approximation
could not be the best, as shown in Murphy and Welch (1990) for USA and
Robinson (2003) for UK. Both studies found that alternative specifications —such
as a cubic or quartic— fit the data better. On the other hand, some studies found
that cross-section profiles fail to portray earnings growth over the working life,
so they should not be used as longitudinal earnings profiles. In particular,
Gohmann et al (1998) found evidence that age-earnings profiles are not stable
over time and, consequently, care must be taken in using cross-sectional data.
Thornton et al (1997) found that the U-inverted shape characteristic of cross[]
sectional profiles is not always observed in longitudinal profiles.

As a result of an increasing availability of micro datasets, the possibility of
performing longitudinal analyses on earning profiles has been increasing.
Nevertheless, in this context an identification problem arises. Clearly three
types of factors are associated with earnings evolution over time, namely, age,
cohort and period effects. Age effects refer to how age and accumulation of
work experience by individuals affect their life cycle earnings pattern, over or
under the rate of general productivity growth of the economy. The cohort
(birth year) effect refers to special events or characteristics that can affect a
specific cohort. For example, Freeman (1979) and Welch (1979) analysed the
impact of the cohort size on the earnings evolution, and found that the entry
into the labour market of baby boom generations had a sizeable negative effect
on the relative wage of young workers. Finally, period effects comprise cyclical
factors with similar impact on all ages and cohorts. A cross-sectional age earning
profile obtained for individuals of different ages in a given year shows differences
among cohorts due to age and cohort factors. Meanwhile, a longitudinal earning
profile obtained for an individual shows age and period effects. In a panel data
set, combining cross-section and time series data, the three effects are
confounded. In fact, it is not possible to separate them as there is a simple linear
combination between them -birth year is the difference between current
period and age.
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In this context, Hanoch and Honig (1985) use panel records of US Social
Security Administration for 1951-1974 period to estimate age-profiles earnings
of white married males and unmarried females covering ages 40-68. They find
that the age-earnings path shows a similar shape but a later decline than in the
cross-section estimations. Beaudry and Green (2000) use the data of Canadian
Surveys of Consumer Finance from 1971-1993 to estimate longitudinal profiles
for cohorts —defined as individuals born in two consecutive years— of both sexes
divided in two education groups. They find that cohort earnings profiles have
shifted down for successive cohorts, especially for high-educated male. Beach
and Finnie (2004) replicate the Beaudry and Green analysis using tax-based
longitudinal microdata for 1982-99 period obtaining similar results. Nevertheless,
they find that profile earnings of young cohorts (entering the nineties) have
steepened. Gosling, Machin and Meghir (2000) analyse the wage differential
between young and old cohorts in UK, and find that new cohorts experience a
permanent loss in their earnings pattern due to a lower entry wage.
Fitzenberger et al. (2001) compare the wage trends across cohorts of German
male employees using a random sample of social security data for 1976-1984
period. In order to try to identify the period, cohort and age effects, they
develop a parsimonious approach assuming separability among them and testing
the existence of a uniform wage trend. Using quantile regression techniques
they obtain earnings profiles for different education groups as functions of age,
cohort and year. Defining a ‘macroeconomic wage trend’ they conclude that
German wage structure was quite stable in that period.

In this paper we analyse the evolution of career profiles in the Spanish labour
market over the 1981-2005 period. The structure of the paper is as follows:
Section 2 is devoted to describing the database. We use a longitudinal dataset
built from the continuous working life sample (MCVL)', a random sample of
administrative records of the Spanish Social Security administration containing
censored individual earnings histories. In Section 3 empirical framework and
estimation procedure employed are described. The results of this estimation are
presented in Section 4 which also discusses the past evolution of wages and the
possibility of extrapolating those tendencies into the future. In particular, the
existence of a separable age and period effect is tested following Fitzenberger
et al. (2001). Finally, Section 5 summarises main conclusions.

2. THE DATA

The MCVL is a sample extracted from Spanish Social Security administrative
data. 4% of individuals registered with the Social Security administration —either

' Muestra Continua de Vidas Laborales.
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contributing or receiving benefits— over the sampling year are selected and their
entire life time history is joined to the data set. Hence, although it is not a pure
panel, this dataset is rich in longitudinal data.

Among the difficulties of dealing with such a large administrative dataset —the
sample size is around a million people in year 2005— the most challenging for
our purpose is dealing with empty contribution bases and relating contribution,
affiliation and benefit data from the same individual all defined with different
time periods/units. In particular, in order to extract reliable contribution data in
a specific time unit, it is necessary to follow up all the contracts in which
individuals have been involved computing time and contribution separately, in
order to avoid a wrong correspondence between working time and
contribution per unit of time.

To avoid those difficulties we obtain, for each year and individual, the
average contribution per hour. For that purpose we use all the contracts that
this individual has over the year, using their initial and final date and the share of
time worked —a variable accounting for part-time work. Nevertheless, as this
variable is not completely reliable, we decide to focus on full-time work in order
to avoid possible biases, keeping a considerable data set®. In particular, once we
eliminate part-time contracts and individuals contributing to special regimes, we
are left with more than 800,000 individuals, with 25 annual contribution bases at
the most, the average being 12.5 per individual. This will be the base of our
estimation. Hence we do not take into account changes in time worked. This
would indeed complement the present analysis but, given that the database only
registers unemployment periods when there is a benefit associated, for the
moment we opt to leave aside this analysis.

With respect to the empty contribution bases, we opt for not filling in the
missing data, though we eliminate the contracts more affected by this problem
(15%). Given that there seems to be no systematic reason for these missing
values, any criteria chosen to fill the gaps would bias results in any direction.

3. ESTIMATION PROCEDURE

In this paper we estimate longitudinal earning profiles for Spanish workers
combining cross-section and longitudinal data directly extracted from Social Security
administrative records. Unfortunately, for a worker “i” the available variable is the
“covered earnings” (c;;) in year “t” instead of “earnings” in each year (w;). The

relationship between the earnings (unobserved variable) and covered earnings
(observed variable) is given by a double censored function, that is:

2 Only 10% of the registered contracts are part time.
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uy if wy > u,

Iy if wy <y

where |, and u, are the lower and upper thresholds mandated annually®. For
each person “i” in our sample who works in the period of analysis, we observe
covered earnings (c;) each year. The goal in this step is the generation of the

earnings of the workers in our sample. In order to estimate the earnings we
assume a panel data model. The specific model is:

Wlt = BOt + XltBt + OLl + Slt t = 1, ..... ,T (2)

where X;; is a vector of exogenous explanatory variables, B,; is a time-specific

intercept parameter to control for calendar time effects, including cycle and
trend, B; is the vector of the parameters of interest and «; is an unobserved

individual specific effect. The error term ¢; is assumed to be normally

distributed with zero mean and variance o7, sit‘xit,ai ~ N(O,Gg,t)-

The model outlined in equations (1) and (2) is usually referred to as a doubly
censored regression panel data model, and two econometric characteristics
need to be taken into account. Firstly, the fact that the covered earnings are
observed only in the case that they are located between the thresholds. Bearing
in mind that very few observations of our database are bottom censoring, we
can neglect left censoring®. The equation (I) becomes:

if
. :{Wt if wy < U 3)

uy if wy > uy

Secondly, the possibility that the unobserved job-individual specific
characteristics (o) are correlated with the explanatory variables, due, for
instance, to the omission of educational variables or unobserved individual[]
specific preferences over work or leisure. Ignoring the censoring structure and
the correlation between «; and x;; leads to inconsistent parameter estimates.

The way we deal with these problems is described below. First, in (a) and (b)
two alternative estimation methods are outlined. Second, the approach taken in
order to try to separate the cohort, period and age effect is explained in (c).

a) Estimators for censored panel data

This paper adopts a panel data tobit model as formulated in Kalwij (2003).
Kalwij’s estimator does not allow for an arbitrary relationship between the

? We apply the log transformation to wages for statistical reasons.

* Another reason is that some of the few cases were below the minimum threshold indicating
non-reliable information.

— 10—
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unobserved individual effects and the covariates, but rather requires a pre[]
specified relationship. Following Chamberlain (1984) and Wooldridge (1995),
Kalwij (2003) parameterises this relationship as a time-invariant function of the
covariates and a random individual specific error term, which can be formalised
as a linear function of the across-time averages of the covariates, that is:

i =7o +YiY+Vi (4)

.
where X; :%Z Xit vi‘xi ~ N(O,G\Z,). Substituting equation (4) into (2) yields:
t=1
Wi =7+ Xy + Xiy + & )

where n=B¢+7vg, & =Vj+e; With &; = N(O,Gtz) and o =c2 +02,. Following

Kalwij (2003)° to overcome the sensitivity of the parameter estimates with
respect to this parameterisation, the estimation method proposed is based on
taking first differences in equation (5), which eliminates the random effects —or
equivalently from equation (2)- to yield the following model:

VW, = VXB+, 6)

and the observed variable:
Vw; ifwy <uandwy <u
0 if wiy_y >uandw;, >u
V= s Wi 1 if Wy g <uandw; >u

Wi -u if w4 >uandwy <u

where Vw; =W W1, VX;=Xj —Xj1, M =& —&ir1 =& — €1 Although the
job-individual specific effects no longer appear in equation (6) they are still
present in the selection part of the model. The cost of applying this estimator is
that in the estimation one can use only those individuals with observed earnings
in two consecutive periods.

The estimation procedure is done in two steps in order to take into account
arbitrary serial correlation. The correlation coefficient between ¢; and ¢;_4 is

> Another approach is the semiparametric estimator proposed by Honoré (1992), which
does not require the assumption that the error term is normally distributed. As a result, it is
impossible to derive the marginal effect of the covariate on the observed dependent variable.
Generally one cannot use parameter estimates from nonlinear fixed effects estimators to
predict levels of the outcome variable. This is because it is not possible to impute the fixed
effect from such models. However, nonlinear estimators can be used to infer signs of
parameters or they can be thought of as a specification check of more efficient, but also more
restrictive, random effects models. If there is no correlated heterogeneity then estimates
from these models will be similar. The asymptotic distribution and estimator performance is
discussed in Honoré (1992).
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denoted by p. In the first step the maximum likelihood procedure is employed

to estimate equation (6). The probability of observing non-top coded values for
the dependent variable in periods “t” and “t-1” is given by:

U—T g — Xit_1B—Xiy U=, — X (B —X;
Pr(Wit—1<U1Wit<U):1_q)2{ myg = Xijr-1B |Y, Ty — X |Y'p]: )

Gt-1 Gt

:1—F(Ci,Xi,9)

where 6, = (g, 7o7,B,7:61,--,07,P2,..p1) and @,( ) denotes the cumulative

bivariate standard normal distribution function. The density function of the
observed values is:

X_f— Xy — oL X — Xy — -1t
U—To 1~ XigaP— Xjy ——5— it U=t — Xt — Xjy —— it
. c c
x @[ min - — nt — n.t (8)
\/Gt—l ~ Oqt-10nt \/Gt ~OntOn,t

The maximum likelihood estimate of 6, = (rg;,T7,B,7,01,....07,P2,....p7 ) iS given
by:
N (21w g <uwie <u))in(L-Fc;,x;,6))+

0, =argmax
t gen .z‘ Wiy <uwg < U)mf(ni‘wit—l <uwy <u)

©)

Maximum likelihood is applied to each period (t=2,...,T) and next, as a
second step, a Minimum Distance Estimator is employed to impose the
restriction (B, =B,y, =7,Vt) using the optimal weighting matrix. Only the B

parameters corresponding to the time varying regressors are identified. For the
time constant regressors only (B; +7v;) is identified. Once the parameters of

interest are estimated, we obtain fitted values of the endogenous variable. The
goal is the generation of the earnings of the workers in the sample. Two
situations are considered:

a) The earnings are fully observed. In this case, the covered earnings are
located between the thresholds (w; <u;). The “observed earnings” are

equal to the covered earnings, i.e. w; =c;.
b) w;, is not observed whenever it exceeds u;. The imputation is exclusively
needed for those observations such that c, =u;.
We focus on the imputation of w; . After the estimation of the parameters
we can impute the earnings in the case of ¢, =u; or ¢, =I;. An easy way for the
U_ﬁ_BAXit _?XiJ"‘éit’

(¢

imputation of w; is given by Witzfc+[§xit+§/§i+6x(
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where X(.)=¢('%_ o()’ ®() and ®() denote, respectively, the density and the

distribution function of a standard normal; ¢ are random values from a normal
distribution with zero mean and & is the variance.

b) Including constant regressors

The main limitation of the procedure described above is that it uses the first
difference of observations. If one of the explanatory variables is constant over
time for each worker and period we have Vx;=x;-X;_1=0. For this

methodological reason the previous approach discards the variable “cohort” in
the analysis. If we want to evaluate the cohort effects on earnings patterns we
need to work with the estimation procedure developed in Wooldridge (1995)
and Zabel (1992), based on similar assumptions such as the Kalwij (2003)
estimator, including the parameterisation of the covariates-random effects
relationship as expressed in (4). The estimation of equation (2) is done in two
steps, the first of which gives the maximum likelihood estimates for each period

(Tobin, 1958):
b argmaxy. it < u))"ﬂl_ q{un - _c:t(itB_ Xiym+ 9.1)

T (g < u{ Gi d{Wit -1 — X —XiYﬂ

t Gt

Maximum likelihood is applied to each period (t=2,...,T) and next a
Minimum Distance Estimator is employed to impose the restriction
(B; =Byt = 1, Vt) using the optimal weighting matrix.

c) Testing the uniform wage growth hypothesis

In order to obtain an age-earning profile we need to elaborate further. First,
we aim to check the assumption that pure age effects have a stable life-cycle
pattern in different periods and for different cohorts. To that end, we explore
whether wage trends are uniform across cohorts, by introducing testable
separability conditions implying uniformity of wage trends.

Following Fitzenberger et al. (2001), we assume that wage growth can be
characterised as the sum of a pure ageing effect and a pure time effect in the
following way:

Wi = a; +Bo +Bit+Bot” +BsAge+ByAge” +uy (10)
Then the life-cycle wage growth is independent of the calendar year t. This is

the so-called uniform wage growth hypothesis. It implies that each cohort faces
the same wage growth over the life-cycle. Economy-wide shifts are common to

— 13—
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all cohorts in the same year but they occur at different points during the life[]
cycle of each cohort. If the separability condition (10) holds, we can construct a
“life-cycle wage profile” independently of the calendar year and a
macroeconomic time trend independently of age. Finally, condition (10) is
violated if “interaction terms” of period and age enter the equation of relevance.
In order to test the uniform wage growth hypothesis, we consider the following
interaction terms of age and time in the equation, that is:

Wi =0 +Bo + Pit +Bot” +BaAge-+ B,Age” +Bs(tx Age) + (1)
+ BG(txAge2)+ [37(t2 xAge)+ BB(t2 xAge2)+ it

Fitzenberger et al. (2001) proposed a formal test of the uniform growth. The
null hypothesis requires that all coefficients of the interaction terms be jointly
zero:

Ho :Bs =PBs =PB7 =Pg =0 (12)

According to (12), only if the separability condition holds is it meaningful to
construct a life-cycle wage profile as a function of pure ageing and a
macroeconomic trend variable.

Second, we want to evaluate the effect of the birth cohort on earnings. In
order to do so we incorporate two new variables in the regression equation:

Wi = 0 +Bo + Bt +Bot? + BsAge+B,Age” + Bscohoy +Bgcohoy; + Uy (13)

where “coho” is a dummy variable with values: cohoy = _
0 otherwise
1if birth >1968

_ , so that the variables are equal to one when the
0 otherwise

and coho, :{

individual belongs to the baby boom cohorts —those born between 1957 and
1977.

Wi =0 +Bo + Bt + thz +B3Age + [34Age2 +Bscoho; + Bgcoho, + (|4)
+Bo(tx Age)+ B8(t x Age2)+ Bg(t2 x Age)+ B1o (t2 x Age2)+ Uy

As before, the test of the uniform wage growth hypothesis requires that all
coefficients of the interaction terms be jointly zero:

Ho :B7 =Bg =Bg =PB10 =0 (15)

Besides cohort, the estimation considers some other variables that hold
constant over the time period covered by data. Hence the data set is split in
order to be able to apply the second method according to gender and 12
contribution groups —the latter is also needed in order to consider differential
contribution thresholds.

14—
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4. MAIN RESULTS

Results are presented as follows. First, Table | presents the results of
estimating equation (l1) according to (8) for each gender and contribution
group (CG). In Table 2 we present the results of estimating equation (14)
according to (9.1). Wages are expressed in hourly wages at 1983 constant
prices. We focus on national workers, because immigration in Spain is too
recent to capture differential age effects.

In Tables | and 2 one observes the following. First, the coefficients
associated with age and its square are significant, showing that the effect of age
is positive and decreasing. The latter is not so for females. The coefficient for
age square is only significant for some contribution groups. As we will see later,
the low level of female labour participation over the period analysed does not
allow clear patterns to be observed for female lifetime earnings. The period
effect is almost always significant but small, while its second order effects tend
to be non-significant. In any case it is important to bear in mind that period, age
and cohort are mixed due to the linear relationship linking them. The goal of the
estimation is to predict wage —provided that the uniform wage growth
hypothesis holds— more that fully identifying relationships among variables. The
interaction terms combining age and period are not significant, showing that the
separable specification holds and hence we can accept the uniform wage growth
hypothesis. Together with the coefficients the result for the chi test clearly
accepts the null hypothesis.

In Table 2 we can also observe the cohort effect of being a baby boomer
having a negative and significant effect in some contribution groups. The sign
tends to be negative, being higher for early baby boomers —those born between
1957 and 1967. The significant cases are concentrated in this cohort and in
males. The failure to be significant might be due to the fact that baby boomers
are a substantial share of the individuals observed in the sample and for some
ages there are scarce empirical counterparts. Baby boomers were born
between 1957 and 1977, they are from 4 to 24 years old in 1981 and from 24 to
48 in 2005.
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We show the estimated earnings profiles below. First, the longitudinal cohort
profiles for the cohorts observed in our data sample are shown in Figure I,
which plots the resulting average real lifetime earnings profiles for the observed
cohorts (defined as five-group birth years). We can observe some expected
trends. First, the lifetime profiles show the expected shape: wage increases with
age though the rate of increase tends to stabilize or decrease at some point in
middle age. Second, the successive cohorts improve their performance, showing
increases in productivity. Interestingly, females experience greater and constant
improvements, while for males those are concentrated for some cohorts. As a
consequence, the gender gap tends to decrease in successive cohorts.

Figure |
LONGITUDINAL EARNING PROFILES BY COHORT
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Source: Own elaboration.
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Second, the longitudinal profiles of succeeding cohorts are compared to the
cross-sectional earning profiles in Figure 2. Clearly, longitudinal earning profiles
show a steeper shape and latter decline than in the cross section®. Furthermore,
some cohort effects are apparent as the longitudinal profiles overcome the
cross-section that should be enveloping them. As in Figure I, one can observe
that females experience stronger cohort differences than males.

Figure 2

LONGITUDINAL (L) EARNING PROFILES VS CROSS-SECTION
(CS) EARNING PROFILES
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Source: Own elaboration.

Finally, Figure 3 tries to isolate in a more detailed way the pure age effects by
plotting the deviation of the growth rate of wage along the life cycle with
respect to the average. First, by subtracting the annual average growth, the

¢ The irregular path from age 65 to 70 might be reflecting a selection bias.
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period effect is somehow corrected. Figure 4 shows the value of these series of
average annual growth rate for females and males, detailing the latter by
contribution group. Clearly those annual growth rates show a strong cyclical
variation. Second, by taking the average, the cohort effects tend to be smoothed’.
The resulting age effects might give interesting insights with respect to future
long-term prospects of productivity growth in the face of demographic ageing.

Figure 3
DEVIATION OF EARNINGS GROWTH RATE FROM AVERAGE

a) By gender

14,0
12,0
10,0 -
8,0 -

6,0 -

Female

4,0 -
— Male

2,0 -

0,0 rTrr 11T T T T TrTd N el | | | | T T T T T TTTTTTTTTTTTTTTTTTTTT

0 17 20 23 26 29 32 35 38 41 44 47 wm

40 - age

b) Males by contribution group (CG)
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Source: Own elaboration.
Note: CGI from | to 3; CG2 from 4 to 8 (plus |3 with similar contribution bases); CG3
from9to I1I.

” Note that the average is the average of the subgroup defined by age and gender (see Figure 3).
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Figure 4
ANNUAL GROWTH RATES OF WAGES BY GENDER AND CONTRIBUTION GROUP

a) By gender

7,0 -

6,0 |
50
4,0 |
3,0
2,0
1,0
0,0

Male
Female

Lo ;982 198 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004

2,0

b) Males by contribution group (CG)

10,0 -

8,0 -

6,0 -
Male

4

0 CcG1

2,0 —CG2
CG3

0,0 T T T T T T T T T T T 1

982 198W1986 1988 1990 1992 1994 1996 1998 2000 2002 2004
-2,0 -
-4,0

Source: Own elaboration.

Note: CGI (from | to 3); CG2 from 4 to 8 (plus |3 with similar contribution bases); CG3
from9to II.

Panel a) in Figure 3 compares the average growth rates of wage for males to
those for females. This “net” wage growth shows the expected pattern, as long
as it tends to be positive and high at the beginning and decrease along the life
cycle, becoming negative at the end. The increase at the end of the working life
—showing a considerably erratic behaviour— might reflect a selection bias.
Females show a similar pattern, though the growth rate is lower except after

23
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the childrearing period —from age 50 on®. Clearly, the low female participation
rates and the changes occurring in the last decades do not permit clear
conclusions to be established on their future wage trends without further
investigation.

Panel b) in Figure 3 focuses on males, comparing the net growth rate over
the life cycle of the different contribution groups. The expected life cycle
evolution is again observed. Regarding contribution group we find, to some
extent, the expected patterns as the growth rate starts being higher, the higher
the qualification level. The life cycle wage growth is more stable for the medium
contribution groups and always lower for the low contribution group. The
growth rate for more educated workers is higher once they enter the labour
market —later than the rest of groups— and grows for longer as could be
expected. Nevertheless, their wage growth falls below that of the second group
for those older than 38. In order to interpret this result one can observe the
average growth rate by year and contribution group in Figure 3.b). Quite
surprisingly, along the second half of the observed period the growth rate of
highly educated male’s wages falls below the rest of groups, while the opposite
happens for the low educated. As said above Beaudry and Green (2000) find a
similar cohort effect in Canada. This effect is probably not totally smoothed in
Figure 3, by taking the deviation from the average wage growth of wages, due
to the lack of empirical counterpart of the baby boom generation.

5. MAIN CONCLUSIONS

In this paper we analysed the extent to which a new longitudinal data set
allows us to obtain lifetime earnings profiles for Spanish workers over the
period 1981-2005. In order to mitigate the problem of censored data, we have
obtained uncensored wages using two alternative panel data estimator
approaches suitable for this purpose.

Although it is not possible to disentangle the age, period and cohort effects,
the hypothesis that period and age effects are separable is not rejected in the
data set and some evidence of cohort effects is also obtained. As a result, the
age effects can be investigated by computing the average growth rate of wage
over the lifecycle, smoothing the period and cohort effects. First, the
observation of the growth rate by age shows the expected pattern: the growth
rate of wages tends to be higher at the beginning of the working life and lower

® The relatively high growth rate in the last years before retirement might be reflecting a
relatively stronger selection bias. A special feature of the Spanish labour market is that
females are at the moment retiring later than men, probably trying to reach the minimum
eligibility requirements.
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afterwards. The estimated age effects might be useful in deriving future
expected trends in labour productivity growth in the face of population ageing.
This is especially true for males, as the evolution of female wages is more
subject to uncertainty. In fact, males experience higher growth rates than
females from the beginning of the working life until the end of the childrearing
period. Nevertheless, changing patterns of female participation worsen the
possibility of deriving clear conclusions about future female wage trends.

Second, cohort effects seem to be important and to affect some contribution
groups differently, but the extension of the panel does not yet allow complete
testing of the wage losses experienced by the baby boom generations with a
scarce empirical counterpart.

Finally, the more educated males show a relatively higher growth rate with
age for the first two decades, once they enter the labour market with some
delay. Their growth rate falls below the average group later on. Interestingly,
the growth rate of the lower contribution group is always below the rest, while
the growth rate of the medium and top groups cross around age 40, probably
due to a negative cohort effect experienced by highly educated baby boomers
from 1990 on.
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SINTESIS
PRINCIPALES IMPLICACIONES DE POLITICA ECONOMICA

En este trabajo se utiliza la Muestra Continua de Vidas Laborales (MCVL) para
obtener perfiles longitudinales de salarios para Espana. Existe abundante literatura,
tanto tedrica como empirica, acerca de cémo evoluciona el salario de los individuos a
lo largo del ciclo vital. Los primeros trabajos obtenian una forma de U invertida,
mostrando una caida del salario al final de la vida laboral. Sin embargo pronto se
observé que esa caida podia deberse al empleo de datos de corte transversal —es decir
referidos a un mismo aho—-, que recogian, ademas de las diferencias de edad los
llamados efectos cohorte —diferencias entre grupos de edad debidas a otros factores
como la educacién, cultura, etc. Si esas diferencias tienen un efecto positivo sobre el
salario de las sucesivas cohortes cabe esperar que el perfil de salarios de ciclo vital se
despegue del de corte transversal, creciendo mas y no llegando a decrecer, quiza, al
final de la vida laboral. Pero en realidad los datos adecuados para el analisis de los
perfiles de salarios son los datos de panel que recogen a los mismos individuos —panel
puro— o individuos similares —pseudo panel- a lo largo de varios periodos.

El trabajo empirico con datos de caracter longitudinal es relativamente reciente,
especialmente en Espafa, debido a la escasez de datos de este tipo. Hasta la
publicacién de la MCVL las Unicas fuentes de datos longitudinales que contenian
informacién de salarios eran el panel de IRPF y el panel de hogares de la Unién
Europea. La MCVL ofrece nuevas posibilidades al respecto ya que puede incluir datos
de base de cotizacién —en la mayoria de casos igual al salario— de hasta 25 afos atras
hasta la fecha de extraccién. En concreto, para este estudio se han utilizado los datos
de bases de cotizacién correspondientes al periodo 1981-2005.

Los resultados de este trabajo permiten extraer interesantes conclusiones. En
primer lugar se comparan los perfiles de corte transversal correspondientes a los afios
inicial y final (1981 y 2005) con los perfiles longitudinales de algunas cohortes. Asi
puede observarse como los perfiles de corte transversal presentan la tradicional forma
de U invertida, si bien la caida final es leve. En cambio, el perfil longitudinal se despega
del de corte transversal, creciendo por encima, y hay indicios de un crecimiento del
salario real con la edad mayor en las primeras décadas y menor al final de la vida laboral.
En segundo lugar, el anadlisis de los resultados por sexo revela un mayor crecimiento
salarial para las mujeres —es decir, una reduccién de gap salarial-, probablemente
debido a efectos cohorte mas marcados por los fuertes cambios que ha experimentado
la participacién laboral femenina en el periodo de andlisis. Finalmente, se realiza también
un andlisis segln el nivel de cualificacion de los trabajadores, limitado en este caso a los
varones ya que para las mujeres se dispone de un nimero insuficiente de observaciones.
Como cabe esperar, se encuentra que a todas las edades la tasa de crecimiento del
salario es mayor cuanto mayor es también el nivel de cualificaciéon. Sin embargo esa
pauta se invierte para los mas cualificados a partir de los 38 afios, ya que su tasa de
crecimiento pasa a ocupar el segundo puesto. La explicaciéon de este fenémeno parece
ser un efecto cohorte negativo que afecta a los trabajadores mas cualificados de la
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generacion del baby boom. El hecho de ser una generacién relativamente numerosa,
combinado con un cierto nivel de sobre-educacién parece dar lugar a un efecto negativo
en los salarios, observado también en otros paises, como Canada.

El andlisis realizado tiene interés en si mismo, para la teoria del capital humano, pero
tiene también implicaciones variadas en otras disciplinas. En concreto la forma del perfil
salarial de ciclo vital es relevante de cara al andlisis de la sostenibilidad del estado del
bienestar ante el envejecimiento de la poblacién. Es conocido el hecho de que el futuro
aumento esperado de la tasa de dependencia demografica se traducira, de cara a la
politica publica, en una aumento de magnitud similar del ratio entre perceptores de
transferencias (en especie o en metalico) y pagadores de impuestos. Indiscutiblemente, en
este contexto cobra relevancia el andlisis de la relacién entre edad y salario —la base
imponible de una parte considerable de los impuestos. De hecho, los estudios que evaltan
la sostenibilidad del estado del bienestar ante el envejecimiento demografico requieren la
adopcién de supuestos respecto a la evolucién futura de la productividad con la edad.

Asimismo, la forma del perfil salarial tiene consecuencias sobre la magnitud del gasto
en pensiones, el gasto social mas voluminoso y mas afectado por el envejecimiento. En
concreto, la férmula que determina la pensién de entrada al sistema depende de dos
factores relacionados con el nivel de cotizaciones y del nimero de afos cotizados. El
primer factor se concreta en la base reguladora que, en su forma actual, promedia las
bases de cotizacién de los dltimos quince afos. El segundo factor define el porcentaje de
base reguladora que se recibira como pensiéon en funcién de los anos cotizados.
Claramente si el salario real crece con la edad, emplear bases de cotizacién pasadas en
el calculo de la base reguladora tiene un efecto negativo sobre el derecho a pension. Si
bien la férmula de la pensién incluye la actualizando al IPC correspondiente de todas
las bases con mas de dos afios de antigliedad, esa correccién no permite la
recuperacién del crecimiento real. Sélo aquellos trabajadores que experimentan
shocks negativos —reduccién del salario o periodos de desempleo— al final de su carrera
laboral ven su derecho a pensién mejorado por recurrir a bases pasadas.

Entre las recomendaciones del Pacto de Toledo se incluye el empleo de las bases de
cotizacién correspondientes a toda la vida laboral para calcular la base reguladora.
Ciertamente esa medida refuerza el caracter contributivo del sistema —la correspondencia
entre cotizaciones y prestaciones— pero produce también un efecto reductor del derecho
a pensiones. En el momento de creacién del sistema espafiol de Seguridad Social, en la
base reguladora se consideraban Unicamente las bases de cotizaciéon de los dos Ultimos
afos. Posteriormente se introdujo el cambio de 2 a 8 afos —Ley 26/1985-y, finalmente, a
instancias del Pacto de Toledo, la Ley 24/1997 elevé el nimero de afos considerados
hasta |5. Algunos estudios han tratado de analizar el efecto de esa medida. Dado el mayor
aumento del salario en los primeros anos de vida laboral, cabe esperar que la extensién de
esta medida mas alld de los 15 afos —en la linea de las recomendaciones del Pacto de
Toledo— produzca recortes mayores de la pension de entrada.

Finalmente otro resultado a resaltar es que esta medida tiene un efecto
redistributivo menos obvio y probablemente inesperado, en relacién al tema que no
ocupa —la forma del perfil de ciclo vital. Dado que los trabajadores mas cualificados
suelen tener tasas de crecimiento salariales mayores, el hecho de recurrir a bases de
cotizacion pasadas, les produce mayores recortes en la pension inicial.
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