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POPULATION AGING AND THE LABOR MARKET:
ISSUES RELEVANT FOR SOCIAL SECURITY IN MEXICO

Jorge Melendez*

Inter-American Conference of Social Security (CISS)

The process of aging of the labor force and the technological change that favors the demand for
young workers make it possible that the relative wages of old age workers will fall between 34.3% and
46.7% in the next 25 years. On the other hand, the absolute level of the earnings of young labor will
probably rise 16.2%. These facts imply that in the future wage profiles will become flatter but starting
from higher levels. As a consequence, it is likely that savings accumulation of workers close to
retirement will be greater, perhaps 5.1% higher, but the wage rate of the elderly will be 13.7% lower. If
the absolute level of accumulated savings of the elderly is low, as seems to be the case in Mexico,
their more adverse employment conditions will not discourage their labor participation, but they will
have to work receiving significantly lower wages, that is, suffering of a diminished status.

1.   Introduction

As happens in many other parts of the world, in Mexico the proportion of the old age population is
growing compared to all other demographic groups. This long-term phenomenon raises several
questions about the future development of the structures of wages and employment by age groups that
are relevant for social security actuarial calculations. 

Of course, more important is that the answers to these questions have crucial implications for the
organization of society, as they involve the economic status of the older persons. In the end, economic
factors are to be listed among the determinants of the status that a society assigns to the roles of
different groups, like the elderly, women, minorities and others.

Regarding our topic, the main issue would be the impact of population aging on the growth pattern of
wages according to age. A possibility is that the increase in the relative supply of older workers
depresses their wages relative to the younger one, because they will be more “abundant”.

On the one hand, this means that if the elderly did not accumulate enough resources for retirement,
either through social security pensions or through private savings, the worsening of their employment
opportunities will have a great negative impact in their well-being.

On the other hand, however, since younger workers will become relatively “scarce” due to population
aging, their wages will probably be higher. The implication would be that their economic conditions
would improve during their ages of savings-accumulation, making it possible to obtain a higher
pension at retirement.

What will be the net effect of these two opposing forces on the economic status of the elderly? The
answer to this is empirical and in good part depends on how easily younger workers can be substituted
for older ones in the production process --demand for these two types of labor--, as well as on
expected patterns of evolution of their future supplies of work.

                                                          
* Secretary General, Inter-American Conference of Social Security (CISS). The author wishes to thank Julio Leal
for excellent research assistance.



2

Thus, this is an econometric analysis of several implications of population aging for the financing of
social security in Mexico, from the point of view of the labor market.

Using quarterly data from the National Urban Employment Survey covering the period 1987-1999,
several key parameters of the Mexican labor market are estimated in order to be able to predict future
changes of wages for young and old workers due to demographic and economic developments.

The analysis focuses on estimating of the degree of substitution in the production process between old
and young workers, as well as the autonomous shifts of the demand for older labor. These allow for an
estimate of how the future structure of wages by age is going to be like in the future and, therefore, the
results have to do with the questions posed above regarding the economic status of the elderly.

To start, a brief description of the relative employment of young and old workers in Mexico is
presented in the next section, after which the issues listed in the preceding paragraph are analyzed.
With the results of the estimations, in Section 3 we present some possible patterns of evolution of
wages and employment for the next 25 years and assess their implications for the savings and
employment opportunities of the elderly. After that, the paper closes with some final comments.

2.   Population aging in the Mexican labor market

In figures 1 and 2 one can see the ratio of older to younger workers in the urban areas of Mexico, both
for low schooling and high schooling people. The data come from National Urban Employment
Survey (ENEU), collected on a quarterly basis by the National Institute of Statistics, Geography and
Information (INEGI); the Mexican official statistics agency1.

Figure 1. Ratio of old to young workers,
low schooling

Figure 2. Ratio of old to young workers,
High schooling
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      Source: own calculations, with data from ENEU.       Source: own calculations, with data from ENEU.

Older workers are defined as those with 35 or more years of potential experience in the labor market,
while the younger have less than these 35 years. Potential experience is defined as age minus years of
schooling minus 6 years, that is, the number of years that a worker would have spent in the labor
market if he had enrolled right after completing his schooling and had never dropped off. It is well
known from empirical labor economics studies from all over the world that a worker’s labor earnings

                                                          
1 National surveys in Mexico including also rural areas --less than 2,500 inhabitants-- do not have the same
periodicity as ENEU, and therefore are not suitable for the kind of estimations to be performed and presented
below. However, the general patterns of the labor market regarding the distribution of workers by experience and
other variables, like schooling and sex, are very similar whether these small communities are considered or not.
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usually grow as he accumulates experience until it reaches approximately 35 years, and then his wage
starts to decline gradually2. Therefore, in this paper older workers are those for whom their labor
earnings3 are already in this stage of decline. 

Workers with low schooling are those with up to 8 years, while they are considered to have a high
schooling attainment if they completed at least 9 years4.

As can be seen, for workers with a low schooling, whose data are depicted in Figure 1, the process of
aging of the labor force has been present during the whole period for which there is available
information from ENEU. For men, the proportion of older to younger workers was increased 27.4%
from the first quarter of 1987 to the last one of 1999, while the rise was 50.4% among women.

Among workers with a high schooling attainment, in Figure 2, the pattern of relative aging started in
the nineties. For women, the ratio of old to young workers grew 60.9% from the fourth quarter of 1994
to the last one of 1999, a period during which the same proportion observed an increase of 34.8%
among men.

3.   Substitution in production between old and young workers

The study of how easily older workers can be assigned to perform the tasks of the younger is relevant
for determining how a worker’s wages grow with age in general equilibrium, that is, when the
aggregate ratio of labor supplies of old/young workers is changing. The hypothesis is that population
aging affects this rate of growth of relative labor earnings, in fact making it lower --wage profiles
become “flatter”.

Model, variables and data

The analysis is based on a statistical relationship between the relative wages of old workers and their
relative labor supply, as follows:

uL
Ltw

w +




++=







1
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2 loglog βββ

where,

w2 = hourly labor earnings of old workers.
w1 =   “ “      “ “       “  “      “  young workers.
L2 = total hours of work supplied by old workers.
L1 =  “ “     “ “    “   “ “      “  “       “  young workers.
t = a time trend that accounts for autonomous shifts of demand that favor one 

   type of labor.
u = statistical error term accounting for changes of relative wages that cannot be 
                explained either by changes of relative labor supplies or by autonomous shifts of 
                labor demand.
log = operator of the natural logarithm of a variable.

                                                          
2 For workers with a college education, labor earnings reach a peak earlier, in Mexico at 20 years of experience,
but they do not start declining until experience is 35.
3 Since in this study we also include self-employed workers, it would be more appropriate to use the term “labor
earnings”, however, the term “wages” will also be employed as a synonymous throughout the paper. Since
entrepreneurs are not considered --people who employ others--, it is thought that the earnings of the self-
employed reflects mostly a labor payment.
4 Average years of schooling attainment in Mexico are slightly below 8 years.
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According to the argument, when the parameters of the equation are estimated, β2 should be negative,
reflecting the fact that an increase in the relative supply of the older workers (L2/L1) depresses their
relative wage (w2/w1)5. 

The data from ENEU are used to generate a time series of observations of relative wages and relative
employment covering all the quarters from 1987 to 1999, that is, 52 points of observation during the
time period of the study. To measure hourly wages, we restrict the sample to include only workers
with a strong labor market attachment, that is, those males who are not students, that work all the year
at least 30 hours per week, who are 18 to 67 years old, salaried or self-employed, and do not work in
agriculture or in the public sector6. To measure labor supplies, we include everybody who was
reported as working. A group’s labor supply is measured as its total worked hours.

For the purpose of the statistical analysis, a decision must be made to identify the wage and labor
supply that are representative of young and old workers. Thus, two alternative definitions of the older
are attempted, namely, either those with experience from 26 to 34 years, or workers with experience
from 35 to 42 years. For young workers, we take the wages and labor supply of those from 0 to 9 years
of experience7. In figures 3 and 4 we show the series of relative wages (w2/w1) and of relative labor
supplies (L2/L1) that result from both definitions of old workers8. 

Figure 3: Relative wage of old to young workers,
for two alternative definitions of years of

experience of the older

Figure 4: Relative labor supply of old to young
workers, for two alternative definitions of years of

experience of the older
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      Source: own calculations, with data from ENEU.       Source: own calculations, with data from ENEU.

First, in Figure 3, it is clear that, beginning in the early nineties, there is a trend towards a decline of
the relative wage of older workers, regardless of what definition for the group of old people is
                                                          
5 The inverse of β2 is known as the elasticity of substitution between the two types of labor, old and young
workers, because it measures the percentage decline in the relative employment of old workers (L2/L1) due to an
increase in their relative wage (w2/w1), that is, how the firms in the economy substitute away from use of the type
of labor that becomes relatively more expensive.
6 Women are not included in the calculations of wages because our variable of potential experience is surely not
a good measure of their actual experience, since it assumes a continuous labor force participation after school
completion, evidently a wrong assumption in the case of women.
7 See the note below regarding the results of the estimates when using a more extensive definition of young and
old workers, the former having an experience from 0 to 34 years and the latter 35 and more, as in figures 1 and 2.
8 In fact, the figures depict the three-period centered moving averages of the series, so that some statistical
“noise” is eliminated and clearer patterns arise. This implies that the number of observations is reduced to 50
data.
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considered, 26-34 years of experience or 35-42. Figure 4, on the other hand, shows the already noted
continuous process of aging of the Mexican labor force, beginning in 1992-19939. 

Estimated results

Table 1 presents the estimates of the regression model presented above, using the two alternative
definitions of old and young workers10.

As seen, with either model there is a very slight but significant trend against the relative labor earnings
of old workers. According to the estimates, every quarter the hourly wage of the more experienced
declines between 0.28% and 0.3% relative to the wage of the less experienced or younger. This
implies a 1.2% annual reduction of the relative hourly earnings of the old that is “autonomous”, that is,
not related to the changes of their labor supplies.

Thus, there is evidence of a process of technological change by which older workers are being
replaced by younger ones in the production process.

This only effect, if maintained, results in a drop of 26.1% of the relative wage of the more experienced
workers after 25 years. As can be checked from Figure 3, currently the earnings experience premium,
understood as the percentage wage differential in favor of older workers compared to young ones is
roughly 35%. The extrapolation of this time trend would then imply that, even if the relative labor
supply of the elderly remains unchanged, the experience premium would fall to approximately 25.9%
in the next 25 years.

Now, regarding the effect of changes in the relative supply of older workers on their wages, the
estimates show two different impacts depending on the model that is adopted. In the first case, when
old labor is defined as that of workers with 26 to 34 years of experience, a 1% increase of their relative
labor supply results in a 0.73% decline of their wages compared to younger workers. On the other

                                                          
9 Within each experience group, labor supply was the aggregate [(1-0.263)La2+0.263Lb2]0.5, where La is total
hours worked by high schooling workers and Lb those by the low schooled. The wage was obtained according to
[(1-0.263)-1wa2+0.263-1wb2]0.5, where the subscript refers again to high and low schooling (a,b), respectively.
This implies an elasticity of substitution between high and low schooling labor equal to 1.
10 The models are also run with the dependent variable (L2/L1) lagged one period, in order to try to control for the
possible correlation between the error term u and (L2/L1).

Coeff. t Coeff. t Coeff. t Coeff. t

Time trend -0.0031063 (-4.43) -0.0028061 (-4.01) -0.0027640 (-4.83) -0.0030275 (-5.26)
log(L2/L1) -0.7271935 (-5.46) -0.7263662 (-5.34) -0.2507974 (-2.03) -0.2891115 (-2.29)
Constant 0.6645648 (3.43) 0.6582453 (3.33) -0.0418379 (-0.16) -0.1122932 (-0.43)

N 50 49 50 49
R Squared 0.3883 0.3827 0.3522 0.3902
Adj. R Squared 0.3623 0.3559 0.3246 0.3637

(a) = variable log(L2/L1) in current value.
(b) = variable log(L2/L1) lagged one period.

Table 1
Estimates of model for relative wages of old workers

(b)
Old workers: experience = 26-34

Dependent variable log(w2/w1)

Old workers: experience = 35-42
(a) (a) (b)
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hand, when old laborers are defined as those with 35 to 42 years of experience, the same experiment
would cause a decrease of 0.29% of their relative earnings11.

Calculating the time trend of the relative labor supply of old to young workers depicted in Figure 4,
beginning in 1993, it is concluded that the variable is increasing 0.25% every quarter, which implies
an annual growth of 1%. In a period of 25 years, this trend results in an increase of 28.2% of the ratio
of old to young labor supplies. 

Therefore, according to the estimates of the coefficient on log(L2/L1), the projected rise of 28.2% of
the relative labor supply means that in 25 years the decline of the experience wage premium would fall
to a range between 8.2% and 20.6%.

Table 2 summarizes the possible impact on the relative wage of old workers, over a 25-year period, if
the current growth of their relative supply and rate of technological change are maintained.

Due to:

Autonomous shift of labor demand -26.1%
Increase of relative labor supply
   Old workers: experience = 26-34 -20.6%
   Old workers: experience = 35-42 -8.2%
Total
   Old workers: experience = 26-34 -46.7%
   Old workers: experience = 35-42 -34.3%

Table 2
Impact on relative wages of old workers

after 25 years

What are the implications of these estimates for the assumptions of actuarial calculations? Currently,
the relative wage of old to young workers can be summarized by saying that the rate of growth of
labor earnings for each additional year of experience is roughly 1.2%12. 

However, the estimates in the last two rows of Table 2 suggest that for 2028 this growth will be
reduced to a range between 0.6% and 0.8%. In that year, this would be the assumption for the annual
rate of growth of labor earnings by experience. That is, the wage profiles will tend to become flatter. 

But, what about the level? Regarding this issue, the answer is that, at the same time that the slope of
earnings profiles will decrease, the absolute level of the wages of young workers will be higher due to
the technological change that favors the demand for younger labor, as found in the estimates of this
section.

                                                          
11 In the first case, the implied elasticity of substitution between old and young labor is 1.37, while in the second
one, it is 3.45. If we use the more extensive definitions of the young and the old, namely, everyone from 0 to 34
years of experience and those with 35 or more, then the coefficients of log(L2/L1), is negative and similar to –
0.29, but it is hard to estimate it significant.
12 The gross experience wage premium is 35%. When older workers are defined as having 26-34 years of
experience (and the younger having 0-9 years), this implies that wages grow at 1.2% annual for 25 years as the
worker accumulates labor market experience. 
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4.   Impact of population aging on the economic conditions of the elderly

Figure 5 depicts the expected change of the wage profile of the average worker between now and 25
years in the future. It is predicted that in 2028 a young worker, that is, someone with zero years of
experience will have a wage that is 16.2% higher than the one of another person with the same
characteristics in the present. But, at the same time, he will expect a lower rate of growth of his wage
as he accumulates experience: in 2003, earnings grow at 1.2% per year of additional experience, while
in 2028 the growth will fall to 0.6%-0.8%.

To obtain the two profiles, for 2003 and 2028, we assumed a constant aggregate stock of physical
capital and considered the estimates of technological change that shift the intercept of the curve, which
represents the wage of the youngest worker, as well as the predicted rate of growth of wages by
experience estimated in the last section13.

Figure 5: Predicted change of the typical wage-experience profile
in Mexico, 2003-2028
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                                                        Source: constructed from estimates in section 3.

Before continuing, something has to be explained about the form of the profiles in Figure 5. As
explained above, actual wages start declining after 35 years of experience but in the picture it is
assumed that they keep growing at a constant rate. Incorporating this effect in the graph would make it
closer to reality; however, maintaining the assumption of a constant growth rate for wages all along
does not invalidate the following arguments, as they are relative.

According to the graph, a worker starting his labor career in 2003 will save less during his first 25
years of experience than a worker beginning in 202814. For this reason, after 50 years of experience the
                                                          
13 We are assuming a CES (Constant Elasticity of Substitution) production function with two levels of
aggregation, one for physical capital and an aggregate of labor, and a lower level for the two types of workers,
old and young. This was implicit behind the statistic model that was fitted before. According to the estimates of
Table 1, the parameters of the aggregate of labor services are: a=0.37 (technology coefficient on young labor),
ρ=0.27, and dlog(a)/dt=0.76% per year (rate of growth of a). Total labor supply of younger workers is predicted
to grow at its 1993-1999 average, 1.1% per year, while that of older workers is predicted to grow at 2.1%, its
average in the same period. With all these numbers, it is possible to estimate that the wage of a person with zero
years of experience will be 16.2% higher in 2028 than in 2003 (assuming a constant aggregate stock of physical
capital). Comparing the curves in Figure 5, this is reflected in an upward shift of the intercept between 2003 and
2028. On the other hand, it was already predicted in Section 3 that the rate of growth of wages according to
experience will fall from 1.2% to 0.6% per year, which in the figure is reflected in the fact that the curve for
2028 is flatter.
14 Assuming the same constant savings ratio and real rate of return on savings for both.
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accumulated savings of the worker who is young in 2028 will be 5.1% higher than the stock of the one
young in 200315.

However, due to the aging of the labor force, the wage level at 50 years of experience (old age) will be
13.7% lower for the person who started to work in 2028.

If the absolute level of savings is very low, then old age persons will not be discouraged from working
by the combination of a lower wage rate and higher accumulated savings16. However, they will have to
participate in the labor market in more adverse conditions in the future than current older workers.
This implies that the economic well-being of the generations that will be old in the future will be
decreased.

In this simple model, accumulated savings depend directly on the absolute level of wages, on the rate
of return on savings and on the savings ratio. Unfortunately, due to the lack of continuous economic
growth in Mexico since the early eighties, the absolute level of wages remains low. This makes us fear
that, unless there are changes in any of the other parameters of the model, the economic conditions of
the elderly will worsen in the future. 

5.   Concluding comments

Although the conclusion of this paper is rather pessimistic, a warning is necessary because the time
periods involved in all these calculations are very long. In fact, someone with a schooling of 8 years
who starts working in 2003 will reach age 65 in 2053, and someone in the same labor situation in 2028
will turn 65 years old in 2078.

Thus, there is plenty of time for the introduction of public policies that attempt to escape from this
trend against the economic conditions of the elderly.

Additionally, the argument is based on the estimates that result in the greatest negative impact of
population aging and technological change on the relative labor earnings of old age workers.

However, the message is still valid: in Mexico, both the bias of technological change that favors the
demand for young labor and the increase of the relative and absolute labor supply of the elderly (due
to population aging) make it likely that the employment conditions of old age workers will worsen in
the next decades.

Unless enough non-wage income is available for them, either from accumulated savings (private or in
the form of social security pensions) or through social assistance support, their economic well-being in
the future will therefore be decreased compared to the one enjoyed by current old age population, that
is, the elderly will suffer of a diminished status.

                                                          
15 For a worker who completed 8 years of schooling, 50 years of experience roughly corresponds with an age of
65.
16 This is the case known in the literature of labor economics as that of the negatively sloped labor supply: if the
consumption of a person or family is close to a certain minimum, say a subsistence level, a decline of the wage
rate forces an increase of the worker’s labor supply, in order to maintain the consumption level. However, when
the level of wages or non-wage income (from savings) is high, this phenomenon is harder to happen and the
common response to a decline of the wage rate is a decline of the supply of work, or the discouragement of labor
force participation.


	Antwerp, 5-7 May 2003

