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Introduction

Forecasting the issues to be dealt with by demography in the Nineties,
Berqud (1991) emphasized the importance of incorporating into the analyses the
notion of demographic metabolism (Ryder, 1964). This process of renovation or
replacement through increases and decreases whereby a population modifies with
time, in size and structure, was dealt with in papers chapters. As the authoress
said, "the changes in the levels of fertility and mortality effect population growth
and as a result the sizes of the different cohorts. These, in turn, can directly or
indirectly influence the future birth and death rates, thus affecting population
growth".

This text was divided into four parts, as follows: 1. age structures and
demographic discontinuities, where, based on observations of the shape of the age
pyramids for Brazil, the consequences of the changes in mortality and fertility on
the sizes of the successive age cohorts can be observed; 2. variations in the size
of the cohorts - from which the movement, in time, of the birth cohorts can be
detected; 3. the youth waves; and 4. the youth waves and their relationship with
the labour market.

Methodological Remarks

To reconstruct cohort growth we combined two methods that permit to
place the focus on discontinuities and their progress through the various age
brackets: one of these proposals is by Keyfitz (1988) and directly examines
intercohort increase, while the other is by Horiuchi (1991) and deals with
calculation of the number of equivalent births to obtain a standardized measure of
cohort size. We combined both methodologies and used to follow the progress of
a specific age group, in our case we have followed the increase of the 15-19 and
20-24 age groups, considered together as the youth population. As far as we
know these methodologies are seldom used in Brazil, and they were developed in
close association with public policies projects, particularly those designed for
specific age groups.

The data used were the life tables for Brazil (IBGE, 2003), the 1999 and
2001 National Household Surveys and 1960, 1970, 1980, 1991 and 2000
Population Censuses of Brazil.


mailto:alicia@ibge.gov.br

Age structures and demographic discontinuities - 1960-2000

The age -sex pyramids of the Brazilian population since 1960 were
revisited, considering separately the age structure of the total, urban and rural
population. As can be seen from graphs 1 to 6, the changes in the age and sex
structure become evident when observing the sequence of pyramids throughout
the period considered; in 1960 the shape is typical of a young population, with a
very wide base; on the other hand in 1970, a narrowing of the base can be
noticed; in 1980 the pyramid base widens once again, showing a new increase in
the birth rate; in the 1991 Census, the pyramid base once again narrows,
reflecting the decline in fertility and, finally, in the 2000 Census, the pyramid base
appears even narrower.

Graphs 7, 8 and 9 show that the successive widening and narrowing of the
sides of the pyramids is more pronounced in the urban zones; in graphs 10, 11
and 12, it can be observed that in the rural zones, the pyramid base remains wide
in 1980, narrowing in the 1991 and 2000 Censuses. The combined observation of
the urban and rural pyramids allows the conclusion to be drawn that the
phenomenon of demographic discontinuities, initially, was a predominantly urban
phenomenon. Subsequently, also in the rural zones, the changes in mortality and
fertility, later and less intense than in the urban zones, led to the configuration
observed.

The observation of these variations of age structures in Brazil led to the
application of a method where, by measuring the increase between the successive
cohorts, it was possible to observe how these discontinuities occurred with time.
In fact, the concept of demographic discontinuities emphasizes the processes
related with specific age groups: as an effect of the influence of the variations in
the components of demographic dynamics - fertility, mortality, migrations - the age
pyramid can become narrower or wider as a result of the increase or decrease in
the number of births; therefore the discontinuity refers precisely to the sudden
variation in the size of successive cohorts.
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Variations in the size of the cohorts

The method put forward by Keyfitz (1988) allows locating demographic
discontinuities, i.e. sharp changes in the size of successive cohorts. These
discontinuities in fact correspond to changes in the shape (peaks and gaps) in the
age pyramid slopes. This method presents at least two advantages: (1) the
discontinuities become more visible with regard to timing, volume and intensity;
(2) evolution of cohort size and intercohort increase can be estimated, even in
periods for which no direct data are available.

Graph 13 shows the increases in the birth cohorts from 1922 to 2000. In
this case ten-year periods were used based on the observation of the structures
derived from the 1991 and 2000 Censuses. To ensure that these observations
were coherent with those made previously, based on five-year intervals - as the
method proposed by Keifitz (1988) was originally designed - it was necessary to
estimate the population in 1990 using 1991 data and survival ratios, calculated
based on the IBGE life tables (2003).
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The first large discontinuity occurs as from the second half of the Forties;
this increase due to the significant decline in mortality related with the introduction
of antibiotics, vaccination campaigns and other factors. At that time, a large
number of infant deaths was avoided, initiating an important population increase.
As Keyfitz (1987) mentions, the technique used gives information on the
beginning of the so-called population explosion. In the entire world this beginning
was especially sudden due to the coincidence of the baby-boom in the countries
involved directly in the Il World War with the fall in mortality related with the
introduction of efficient vaccines and antibiotics in the others countries.

As from the second half of the Sixties, a reduction in the size of the
cohorts can be observed. This period coincides with the introduction, in Brazil, of
more effective contraceptives such as, for example, the contraceptive pill, which



certainly provoked a reduction in the number of births, a phenomenon that is
reflected in the smaller size of the cohorts during the period.

This reduction in the increase between cohorts continued until the first half
of the Seventies. As from the second half of this decade, a considerable increase
was once again observed in the number of births. This increase occurred, not
because of an increase in fertility, but rather due to an increase in the birth rate;
this was the echo of the great population wave described previously. In effect,
the large cohort of women born in the postwar period reached childbearing age,
generating a large cohort of babies.

The increase in the size of the cohorts fell suddenly as from the second half
of the Eighties. The aspect to be highlighted is that the movement detected by
the thirty-year sequence results in a negative increase in the size of the cohorts in
Brazil in the Nineties, as can be observed in graph 13. Not only did the increment
in the number of children born fall successively, but there is an absolute reduction
in the size of the cohorts. This phenomenon can be expected to occur again, as an
echo, in the future.

The Youth Wave

What has been done to date was to characterize the unequal size of the
different cohorts with time. A derivative of the method is to monitor a given group
of ages and see how the increase or reduction in the number of births is reflected
in the size of the cohorts of young people.

This approach to the transformations in the age structures led to the
detection of the phenomenon of "youth waves", that is to say the effect of the
waves of births on the variation in the number of young people.

It was also necessary to evaluate the effects of the arrival of these
contingents of young people on the labour market. What would happen to the
labour market as a result of this pressure from the young contingent?



Graph 14 shows the variation in the number of youths between 15 and 24
years of age with time, using a derivative of the technique previously presented.
The objective was to characterize the unequal growth of the different age groups.
The variations in the number of births described above were transformed, as time
passed, into an increase in the number of young people. A considerable increase
in the size of these groups can be observed at the end of the Sixties and beginning
of the Seventies. At that time the economy was passing through a phase of
expansion and dynamism, and therefore there was a high possibility of absorbing
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this contingent of young people into the labour market.

It can be observed that the volume of the young population increases
during the Seventies by more than 6 million people but recedes as from the
Eighties. The wave once again widens in the Nineties, a natural consequence of
the wave of births observed in the previous graphs. With the aging of the
population, it can also be anticipated that, in the decade from 2000 to 2010, the
increase in the age range from 15 to 19 is already negative, in other words the
cohort from 15 to 19 years of age has approximately 1 million people less. In the
following period, 2005 to 2015, the increases in the two age groups considered
are negative. It can therefore be said that from a demographic point of view, the
two decades of the new century are witnessing reduced pressure from the entry
of young people into the workforce.

Graph 15 shows, for successive decades, the evolution of the group of
young people from 15 to 24 years of age, from which it can be observed that in
the Seventies, there was an increase of more than 6 million young people, and



reduction in the growth, in the Eighties, to 3.7 million, increasing once again to
around 6 million in the Nineties. For the period from 2000 to 2010, a reduction of
approximately 300 thousand young people is expected in relation to the previous
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The third age wave

The same procedure used to detect the movements of the youth wave, as
the cohorts age, contributes also to the study of population aging. Graphs 16 and
17 show the increase in the number of people between 65 and 79 years of age in
Brazil for the period 1985/2065. The period that we are using is determined by the
methodological constraint for the respective cohorts to have been born at the time
of the 2000 Census. As can be seen, the youth wave will turn into a wave of
third age people. It can be observed that the increase in these cohorts of 65 to 79
years of age will occur approximately from 2015 to 2020, but at some time after
2050, the demographic pressure, in the case of older people, will ease. The youth
wave will be transformed into a wave of third age people. As Keyfitz (1988) has
already pointed, the wave of the elderly population will grow with similar timing as
in the USA, leading the author to doubt the possibility of that country being able
to honor retirement payments after 2015.

In the case of Brazil, there is a confluence of two processes: the projection,
in time, of the youth wave from previous decades and the increase in life
expectancy, generating the prospect of an even greater wave.

Measurement of the phenomenon is fundamental to the study of the
system of transfers, to promote financial equality between generations.



Several authors, including Carvalho (1997), have warned that the issues of
population aging and pension reform from a demographic point of view should be
considered very carefully, taking into account the possible transfers between

generations.
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The Youth Wave and the Labour Market

The relationship between the youth wave and the labour market can be
observed in graph 18, which shows the increase in the number of people by age
group and the increase in the number of economically active population (EAP).
From this point on separation by sex is important, since insertion into the labour
force is differentiated by sex and age.

GRAPH 18
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What can be observed in this graph, referring to the Seventies, is the
increase in the male population and in parallel an increase in the number of
economically active males. In the 10 to 14 age range, obviously, the population
growth considered exceeds the growth in EAP. However the latter is positive,
showing children trying to enter in the labour market.

As from 15 vyears of age, the population distribution and the EAP
distribution can be observed jointly. The distributions converge almost absolutely
for the age ranges from 20 to 39 from this level upwards, an increasing gap can
be observed between the population contingents and the contingents of
economically active people. It can be deduced from this joint distribution that an
increase occurred both in population and EAP in the age groups mentioned. This
reaffirms the observation explained previously: in this decade, the contingent of
young people was large but the employment market was able to absorb the entry
of the economically active population. It is worth stressing that this does not
necessarily signify that the level of unemployment fell and much less the level of
hidden unemployment. It simply shows that the increase in the number of



economically active men followed, as from the age of 20, the natural increase in
the male population.

The gap observed between the growth of both groups, as from the age of
40, enables the hypothesis to be considered that part of these adults above 40
years of age was expelled from the labour market. The challenge to young people
was great in the Seventies, since in addition to being numerous, they probably had
qualifications that were more compatible with the economic development needs of
the time. We addressed this issue in previous paper (Madeira and Bercovich,
1992).

If in the Seventies a wave of young men found vacancies in the labour
market, the same was not observed in the Eighties. Although the increase in the
number of young people was much less, as indicated in graph 19, the growth in
the economically active population was even lower for the same ranges from 15 to
24 years of age.
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Graph 20 shows this phenomenon again, in the Nineties, when the increase
in the economically active population did not follow the natural population growth
in each range.



This type of analysis, for the Nineties, is hampered by the comparability
between the definitions of the economically active population in the 1991 and
2000 Censuses. In the 1991 Census, the employed population was defined as
being those who had worked during some period in the year prior to the reference
date. On the other hand, in the 2000 Census, the occupied population was defined
as those who had worked in the week prior to the reference date (IBGE, 2000).
Since the occupied population is an important proportion of the economically
active population, we can observe that the growth in EAP between 1991 and
2000 would always be less than the result obtained if the definitions had been
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made comparable for both Censuses.

A comparison between both contingents for the 1999 and National
Household Survey (PNAD) can be observed in the text by DEDECCA (2003). It is
shown that, in the PNAD for both 1999 and 2001, the difference between the
economically active population defined by the one year criterion and the EAP
defined using the same criterion as the 2000 Census, is approximately 200
thousand people, out of a total of 75.5 million economically active people. Even
supposing that these 200 thousand people were concentrated in the groups of
young men, the conclusion would not change: the growth in the number of
economically active men in the 15 to 24 age range did not keep up with the
natural growth curve of the male population in the Nineties.



Graph 21, which represents the situation of women, enables a very
different sequence to be perceived. In the Seventies, a large increase in the
absolute number of young women can be observed. This growth is not followed
by a significant insertion of the female population in the job market, since in this
period the entry of women into the market was just beginning.
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In the Eighties, shown in graph 22, it can be observed that there was an
increase in the population of economically active women, therefore following a
little more closely the increase in the female population of the corresponding age,

but never at the same level as observed for men.

Graph 23 shows, for the Nineties, the emergence of the female
participation in the labour market. The entry of the group of women between 20
and 44 into the EAP is notably higher than the natural increase of each cohort.
This decade definitively marks the increasing entry of women into the labour
market in Brazil. If we consider that the definition used for the economically
active population in 2000 is more restricted than that adopted in 1991, the
penetration into the labour market would be even greater than calculated. This
paradox, however, is only apparent because the female share of the workforce
was historically lower and, therefore, there was space for the growth observed.
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GRAPH 23
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Table 1 completes the previous data and shows the rate of activity of the
male population and the increase in this population. With reference to men, it can
be observed that in 1970, the participation of young men, between 15 and 19
years of age, in the labour market was 62%, increasing to 65% in 1980. As a
consequence the participation in the labour market of the increase of the male
population of the age group in the job market would be to be greater than the
corresponding to the respective groups. In effect, the participation increased to

TABIE 1
Brazil - 1970 - 2000
Participation in the labor force rate for male population and for the increase of the male population, by age groups

Age Groups Activity Rate
1970 | Increase7omo | 1980 | ncreasesomt | 19m | Increasestmo | 2000
Total 78 1,2 24 68,1 71,5 60,8 69,6
10a14 19,2 254 20,2 15,2 14,3 96,4 119
15a19 61,9 734 64,8 37,0 61,9 1,3 584
20a24 875 96,6 90,0 85,1 89,3 74,8 86,9
25229 95,2 97,7 96,1 93,0 95,3 63,7 92,3
30a34 96,3 98,3 96,9 95,3 96,4 76,5 934
35a39 96,1 96,3 96,1 96,7 96,3 824 931
W0aM 94,8 93,0 94,5 97,0 95,1 81,5 91,8
5ad 92.7 87,6 91,3 94,1 921 78,5 88,2
50 a 54 87,9 79,8 85,7 79,6 84,5 70,1 80,8
55259 81,9 66,0 79 64,8 75,0 59,7 71,5
60 a 64 726 48,1 67,0 359 63,6 318 57,0
65a 69 61,3 201 46,0 354 134 28,2 10,3
T0aT4 47,6 6,1 281 26,6 27,7 24,8 26,8
75a79 38,5 3.2 19,0 20,0 194 17,0 18,7
80 + 26,7 60,2 94 13,3 11,2 18 9,9
Source: IBGE. 1970, 1980, 19391 and 2000 Population Censuses.
73.4%.

The same phenomenon occurs with the population of young men between
20 and 24 vyears of age. In 1970, this group showed a participation rate of
87.5%, and to reach the 90% shown in 1980, it can be observed that the
increment reaches a participation rate of 96.6%.

To the Eighties, as the labour market during this period had different
characteristics, it can be observed that although the vegetative increase in the
contingent of young men was lower than in the past, they experienced great
difficulties in entering the labour market. In effect, the participation rate of the
increment of the male population between 15 and 19 years of age, between 1980
and 1991, was 37%, which means that, of the surplus youths, only 37% entered
the economically active population. This is because the share of young people
between 15 and 19 fell from 64.8% in 1980 to 61.9% in 1991.

From 1980 to 1991, the increment in the male population between 20 and
24 years of age had a participation rate of only 85%. In the age group with the
greatest activity, between 25 and 29, only 93% of the vegetative male growth
rate was in the EAP.

When comparing the workforce of 1991 and 2000, two problems arise: the
more restricted definition of the EAP on the one hand, and on the other, a large
contingent of young people. The increase in the male population between 15 and
19, showed a participation rate of only 41%.



Graphs 24, 25 and 26 show the variation in the number of employed
males, the economically active males and the male population throughout the
decades of 70, 80 and 90 respectively. It can be clearly seen that, in the
Seventies, the increase in the number of working people follows that of the
economically active people and the male population. However in the Eighties, a
separation can be observed for the age groups between 15 and 34. The
economically active population does not follow the population increase and the
number of occupied people does not keep up with the increase in the EAP.
Therefore the labour market did not absorb the demographic pressure even when it
was, in the case of young people, of a low magnitude.
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The situation is even more complex in the Nineties when, clearly, the
increase in the number of young men is not accompanied by the economically
active population or the number of working men.

Table 2 shows the share of the age groups in the labour market. The 1980
Census indicates that 30% of the men in the EAP were between 15 and 24 years
old, thus reflecting the expansion of the Seventies. In 1991, this proportion had
decreased to 27%, and in 2000 continued to fall, now at 26%, showing that a
large contingent of young man was out of the labour market.

TABLE 2
Age distribuition of the labhor force by age groups
Brazil 1970 - 2000

Age Age distribuition of the labor force and gender
Groups Males Females
1970 | 1980 | 1991 | 2000 1970 | 1980 | 1991 | 2000

15-24 28E 02 25 B3 07 a7 d 291 7B
2534 244 =0 281 3 272 B0 i R
354 194 18,2 205 220 16,0 164 218 237
4554 127 12,3 124 139 92 97 108 13,2
55564 70 B4 BE BB 4.2 38 45 45

Source: IBGE. 1970, 1980, 1931 and 2000 Populstion Censuses.

Subsequently the situation of the population of economically active women
can be observed: in the year 1970, 40.7% of the EAP was composed of the age
group between 15 and 24; in the year 1980, the 25 to 34 age group began to
record a more significant share of the job market, and in 1991, reached 30% in
the first two groups. In 2000, despite the youth wave, for the first-time more than
41% of the female EAP was composed of women of between 35 and 64 years
old.

Table 3 shows the distribution of the working population, by economic
sector - primary, secondary and tertiary. In the 1980 Census, the distribution of
men was 30% in industry and 36% in agriculture. In the 1991 Census, the result
shows that the proportion of men in agriculture fell, and also in industry,
increasing in the commerce and services sector, to 40.6% of the total number of
working men. When the result for women is verified, in the 1980 Census, a large
proportion of women can be found, 70%, in commerce and services. On the other
hand in 1991, this proportion increases to 73%, and in 2000 shows 77%. This
confirms the fact that women are increasingly present in the sector. Men also
recorded an important share in the sector in 2000 of 49%.

Once again graphs 27 and 28 show, for Brazil, the economically active
male and female population by age group. It can be observed that the year of
1970 shows a peak in the 20 to 24 age group. In 1980, which represents what
happened throughout the Seventies, there is high growth in the 15 to 24 age
range. The shape of the distribution observed changes as less young people enter
the labour market.

A large contingent of young women from 15 to 24 years of age appears in
the 1980 Census in the economically active population, as a consequence of the



combination of two phenomena: the entry of women into the job market and the
youth wave from the Seventies.

The 1980 Census shows the entry into the job market of a large contingent
of young people in the 15 to 24 age range, affecting even the share of people over
40, as seen previously. The 1991 Census shows the same contingent of young
people as the previous decade, now more mature, remaining in the job market. As
a result, the curve for the economically active population in the 91 Census appears
more dilated in the older age groups, such as the group between 25 and 34.

On the other hand it can be seen that the groups of younger ages are
unable to enter the job market irrespective of pressure.

The data referring to women shows entirely different results. A new feature
is observed, a large entry of women into the market in the Nineties, clearly
demonstrated in the 2000 Census. In the 1970 Census the volume is lower,
reflecting the decade of the Sixties, when the share of women was not large. The
line is sharp in relation to the male population and moderate for the female.

Graph 29 shows the distribution by age and sex of the population working
in industry, commerce and services respectively. The effect of the factors of
demographic dynamics can be observed on the pyramids of the population working
in industry. The great industrialization in the 1970s is reflected in the 1980
pyramid, which shows a widening for the 15 to 24 age groups. The big increase
in the male working population in the Seventies privileged young people between
15 and 24 years of age. The shape of the pyramid for the 1991 Census for the
same business sector shows the aging effect of this age structure. Finally, in
2000, we find a reduction in the absolute number of people working in industry in
the 15 to 34 age range.

If on the one hand this result could be the effect of the more restricted
interpretation of the definition of the working population, on the other it reflects
the migration of part of this labour to other sectors of the economy. With respect
to women, the increase in labour in industry has been moderate, observing a larger
increase especially in the number of young people, once again in the Seventies.

In the case of commerce and services, the situation is different, and there is
an increase in the volume of the services sectors fundamentally for the female sex,
especially aged above 25.

The services sector shows a greater insertion of female labour, exceeding
the male share over recent decades.

TABLE 3
Distribuition of employed population hy industry
Brazil - 1980 - 2000

Indust 1980 1991 2000
Y Males | Females Males | Females Males | Females
Total 100,0 100,0 1000 1000 1000 100,0
Agriculture o) 140 283 95 220 98
Manufacturing 240 154 280 141 A 12,7
Services 344 (R 40,6 733 49 3 7BA

Source: IBGE. 1970, 1980, 1991 and 2000 Population Censuses.



GRAPH 27
Male labour force by age groups
Brazil - 1970-2000
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GRAPH 28
Female labour force by age groups
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Final Remarks

The effects of the fertility decline in Brazil, combined with the previous
reduction in the mortality rate, raises fresh challenges for public policy, basically
owing to the changes these two phenomena will effect in the Brazilian age
structure. Concern has been expressed by demographers about increase of
cohorts in the older age groups and the expected explosion of demands from them
in the medium and long term. The paper also is concerned with these changes in
the age structure and its impact on diagnoses and policies. However, we are
considering specially an aspect, which has drawn little attention of those people
who intend to contribute to the formulation of public policy: the phenomenon of
successive variations in cohort size.

In other words, as a wide cohort rises up the pyramid, it creates new
needs, thus requiring differentiated responses from the social system.

The analysis of this phenomenon also contributes to clarify the behavior of
the age structure of the labour force in the last two decades, and allows
hypotheses to be constructed about future trends.

In the 90’s, the youth wave was strong, as the echo of the 70’s. But the
youth wave of the seventies became older enlarging the group of 35 and over.
Then the 90’s presented two discontinuities: the young group pressing for an early
entrance in the labour market, and the second in the age group, already in the
labour force, that suffered this pressure, eventually leaving precociously the labour
market.

There were no reasons to presume that the young group would release the
pressure to enter into the labour market. Factors feeding this pressure continued to
be present and even to increase: the number of years at school for teenagers was
higher than a decade before, they worked to stay at school at night; and the
pressure for consumption continued strong, under influence of the media.

The circumstances of the 90’s were completely different that those of the
seventies. Along the 70’s, industrial development was at a rapid pace, as were
introduced new kind of processes. The completely different circumstances of the
90’s giving diminishing opportunities for the young people had a strong negative
impact on their social situation. The increase of drugs consumption and violence
was probably a consequence.

It can be anticipated that strong demographic pressure will come from the
age ranges between 25 and 34, since the previous cohorts are declining in this
decade.

The same factors that hindered the possibility of the youth wave being
absorbed into the labour market are present in relation to this age group of young
adults between 25 and 34: the reduced dynamism of the labour market; the aging
of the employed population; the strong pressure resulting from the entry of women
of all ages, into the labour market, which represents additional competition.

Another product of the paper has been to remark the advantage of focusing
on the increase in the absolute number of individuals in each cohort when the
purpose is to contribute to public policy making.
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