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Abstract 

Global aging is one of the major challenges of humanity, since during this century will 

extend to all regions of the world. 

The continuing decline in registered total fertility rates over recent decades has led to 

observed fertility rates, in Portugal and Brazil, in 2011, below the replacement level 

threshold.  

According to Population Reference Bureau, Portugal is the 6th most aged country of the 

world, in 2011, because it has one of the highest proportions of people aged 65 years 

and older in its population, while Brazil is still a relatively young country, as ¼ of the 

population still has less than 15 years old. 

The aging population, both in absolute and proportional terms, undoubtedly has many 

consequences for society, which must be taken into account. Among the most 

commonly cited implications is the impact on the Social Security Systems. The 

difference in mortality behavior between men and women leading to a feminization of 

aging can also have specific consequences on the system of social welfare. So it is 

essential to try to understand to what extent gender discrimination in the labor market 

influences the system of social welfare in Brazil and Portugal. 

It seems also relevant, recognizing that there has been a profound change in terms of 

general health and state of well-being and quality of life of individuals as life 

expectancy has increased, that we do not continue to analyze and plan the future based 

on the same conventional indicators of demographic aging. Thus, our goal will be to 

rethink the impact of aging population on the Social Security systems and propose a 

new evaluation of aging consequences in both countries.  



We will use data from the Statistical Yearbook of the Social Security (Brazil), Brazilian 

Institute of Geography and Statistics, Statistics Portugal, Human Mortality Database, 

Population Reference Bureau and World Population Prospects (UN). 

 

Introduction 

The decline of total period fertility rates (TFR) has a global trend, was recorded 

primarily in developed countries and later extended, with different pace for developing 

countries (Ahmed, 2004). Reducing fertility implied a continuous process of global 

aging (Lutz et al, 2008), and in the southern hemisphere, its reduction has been even 

faster than historical patterns (Bongaarts, 2009:2987) observed in the northern 

hemisphere where lie the more developed economies. 

The fall of period fertility rates fall and its maintenance below the replacement level 

threshold causes the increase of the aging process and configures itself as a major 

challenge for the social state, jeopardizing the sustainability of the Social Security 

system. An increasing longevity, without a counterpart entry in retirement age leads to a 

larger number of people enjoy a longer retirement system, which undoubtedly the more 

onerous. In the domain of health care, another area severely affected, the changes in the 

epidemiological pattern, characterized by a higher incidence of mortality resulting from 

chronic and degenerative diseases typical of aging populations, will result in increased 

expenditure, as these diseases require higher costs and long-term care (Veras, 2009; 

Veras and Parahyba, 2007 and Wong and Carvalho, 2006). 

The decline in fertility leads to the reduction of the working age population, which has 

serious implications on the dynamism of the economy, beyond the fact that a smaller 

contingent of the population of working age will have to sustain a high number of 

elderly (Lee and Mason, 2010:160), which causes rapid aging and in some cases the 

prospect of population decline will result in great concern and a major socio-economic 

challenge for policy. Thus, the fact that we have a current fertility level below 

generation’s replacement, forecasting a declining trend in the coming years and a rise of 

population aged 65 and older with an increasing life expectancy indicate that the 

challenges are even greater. 



 

Literature review and data analysis 

The fertility decline has been associated with several causes and characterized as a 

rational response to socioeconomic changes (Billari and Kohler, 2003). Commonly 

cited as causes of the fall in fertility, are the infant mortality decrease; the observed 

changes in family structure; the increase in the average age of entry into marriage and 

reproductive life (Van de Kaa, 2002; Oliveira, 2007 and McDonald, 2006), influenced 

particularly by the extension of permanence in the educational system - understood as a 

need to deal with a more skilled and competitive labor market with a supply of jobs 

increasingly scarce (Guerreiro and Abrantes, 2007); the increased costs of children and 

the dilution of their traditional functions, with an increase of their status (Cunha, 2007 

and Almeida et al, 1998); the reversal of the wealth flow, which now moves from the 

older generations towards the younger ones (Kirk, 1996); the increased participation of 

women in the labor market; the gender inequality and increased access to modern 

contraceptive methods (Van de Kaa, 2002 and Leridon, 1987), which allowed us to 

separate sex from reproduction. 

As the level of fertility declines, we assist to a reduction in the proportion of children 

and youth in the total population and a relative increase in the proportion of elderly. The 

reduction of child and infant mortality, in turn, causes a raise in life expectancy at birth, 

allowing potentially a large proportion of people reaching older ages. Some authors, 

like Veras (1991) and Carvalho and Garcia (2003), argue that initially the decrease in 

infant mortality contributes to mitigate the aging rate by allowing a greater proportion 

of women in fertile ages survive until the end of their reproductive cycle, increasing the 

chances of more births occur.  

As stated in the assumptions of classical demographic transition, Portugal became the 

first to reveal an intense and sustained decline in infant mortality rates - although it is 

not possible to date the beginning of the decline in mortality, there is reason to suppose 

that it has begun at the end of eighteenth century (Flag, 1996:35) - while it is increasing 

life expectancy at birth. Oliveira (2007) considers that the Portuguese fertility decline 

has occurred in two key moments: at first (second half of 1920) with the decline in 

legitimate fertility and a second time (second half of 1960) when Portugal starts the 



second fertility transition. From 1960 the country begins a gradual decline in fertility, 

which at this time was around 3 children per woman, observing at the present a total 

period fertility rate of 1,3, a value far below the replacement level threshold (2,1 

children per woman). 

Similarly, although in later periods, we can say that the demographic transition in Brazil 

began in the 1940s, with a progressive decline in mortality, holding up till 1960 a high 

fertility. In the meantime, and until now, life expectancy at birth has a rising trajectory. 

From 1960 to Brazilian fertility plunges downward path, stepping up its pace in coming 

decades. From a fertility rate above 6 children per woman in 1960, Brazil, during the 

first decade of this century reveals a fertility rate of only 1.9 children per woman, 

therefore, below the replacement level (see Figure 1). "The magnitude of this reduction 

in a short time, it is surprising when compared with the experience of developed 

nations" (Wong and Carvalho, 2006:7) that carried out so much more slowly from much 

lower levels (and Berquó Cavenaghi, 2004). 

 

Figure 1 – Total Fertility Rates, Brazil and Portugal (1950-2020) 
 

 
Source: World Population Prospects: The 2010 Revision, United Nations Population Division 

 



With regard to life expectancy, there are important differences both between Brazil and 

Portugal, both men and women. Portugal has a life expectancy greater than Brazil and 

by gender; women have a higher life expectancy, with a growing trend. At the 

beginning of the period, Portuguese men had the 2nd position in the ranking between 

the two countries, with a life expectancy higher than about 5 years to Brazilian women, 

while from 2000 the Brazilian take on this position, increasing the differential in 

subsequent years (as shown in Figure 2). 

Migration also perform a relevant role in determining the population age structure, as 

intense emigration flows in economically active age contribute to exacerbate the aging 

process in the regions of origin (Carvalho and Wong 2006:8) and attenuate it in host 

countries, while people who migrated at an early age and return to regions of origin 

when they reach older ages contribute to enhance the aging process. However, as 

immigrants tend to be young, in the particular case of women in reproductive ages, 

which means that "the effect of migration on future population dynamics is not confined 

only to the number of incoming flows, but also to the number of children born after 

their arrival" (Carrilho, 2005:15) to the host areas, contributing once again to slow down 

aging. 

Many developed countries, having first started the process of demographic transition, 

currently in a context of low fertility where the population growth has been particularly 

associated to migration. Portugal, in 2011, observed a total fertility rate equal to 1,32 

children per woman, and its low population growth rate over the past year has been 

determined "almost exclusively by a positive net migration" (Carrilho, 2010), especially 

for nationals of Brazil, which according to the Foreigners and Borders Service (SEF), 

account for about one quarter of all immigrants in the country. Coleman (2010), argues 

that, in developed countries, immigration has been characterized as the driving force of 

population growth, including more demographic influence than fertility. 

 

Figure 2 – Life expectancy at birth by sex, Brazil and Portugal (1950-2015) 
 



 
Source: Own elaboration with data from World Population Prospects: The 2010 Revision  

 

Both countries are still presenting an increasing rise in life expectancy at birth, 

particularly among women, which, associated with a strong fall in fertility results in a 

progressive process of aging. Both the growth of aging itself (proportion of elderly in 

the population), or accelerating the pace of aging are completely predictable in the near 

future of Brazil and Portugal, but take different dimensions. According to Population 

Reference Bureau, Portugal is the 6th most aged country of the world, in 2011, because 

it has one of the highest proportions of people aged 65 years and older in its population, 

while Brazil is still a relatively young country, as ¼ of the population still has less than 

15 years old. 

 

Figure 3- Aging Index of Brazil and Portugal (1950/2050) 
 

 



Source: Own elaboration with data from World Population Prospects: The 2010 Revision 
 

We recognize however, that there has been a profound change in terms of overall health 

and quality of life of individuals as their life expectancy has been increasing. However, 

traditionally we continue analyzing and planning for the future based on the 

conventional indicators. 

In the analysis of aging, we use habitually indicators that are based on the division of 

the population in function of chronological age. Usually the population is divided into 

three broad age groups: youngest ages (0-14 years), active ages (15-64 years) and 

elderly (65 years and older). The indicators commonly used to calculate the aging 

patterns are the proportion of individuals with 65 years old and older (or 60 and +) in 

total population, the dependency ratio of elderly (RDI), the ratio of individuals aged 65 

years and older related to individuals aged 15 to 64 years old (or 20 to 59) and the aging 

index represented by the ratio of individuals aged 65 and over in relation to individuals 

under 15 years old. The estimated values for Brazil and Portugal till 2050 are shown in 

Figure 3. 

 

However, this view does not take into account changes in life expectancy and causes us 

“implicitly to think that people of the same age in different years would behave 

similarly, but because of life expectancy increases there are aspects of behavior where 

this might not be the case.” (Sanderson and Scherbov, 2007:28). So, “with advances in 

health and life expectancy, measuring population aging presents a problem to 

demographers because the meaning of the number of years lived has changed” 

(Sanderson and Scherbov, 2008:3) and “when improvements in health and longevity are 

not taken into account, 65-year-olds in 1900 are effectively considered to be as old as 

65-year-olds in 2000” (Sanderson and Scherbov, 2008:14). 

According to Sanderson and Scherbov (2007:28), people can have two different ages: a 

chronological age measured by the number of years a person have lived and a 

"prospective age" in which "everyone with the same prospective age has the same 

expected remaining years of life". The prospective age assumes that old people with the 

same remaining life expectancy may behave more likely than those of the same 

chronological age but in different times, so people of certain ages may be living a 

different stage of the life cycle than the stage lived decades ago by people who were the 



same age, since the lengthening of life expectancy influence the behaviors and strategies 

people adopt in their life courses. As the authors point out, a person of 45 years in 2050 

could well behave like a person who in 2000 was 30 years old, if both have the same 

age remaining. So, “with two ages to consider, populations can simultaneously grow 

younger according to one measure and older according to the other” (Sanderson and 

Scherbov, 2007:29). 

Under the concept of prospective age, regardless of the number of years a person has 

ever lived, they may have the same amount of years remaining. For example, a 

Brazilian woman with 70 years old in 2008 has the same remaining life expectancy of a 

Brazilian who in 1998 was 65 years old (see Table 1). Thus, the prospective age of a 

Brazilian woman of 70 years old in 2008 is 65 years old. 

 

Table 1 - Prospective Age of a 65-Year-Old Brazilian Woman (using 2008 as a 
Base Year) 
Age in1998 Life expectancy at age 

65 in 1998 
Age in 2008 Life expectancy at 

indicated age in 2008 

68 years 16,8 years 

69 years 16,2 years 

70 years 15,5 years 

71 years 14,9 years 

65 Years 15,5 Years 

72 years 14,2 years 
Source: Own elaboration with data from IBGE/ Tábuas completas de Mortalidade. 

 

The greater the increase in life expectancy at time of analysis, younger (prospectively) 

individuals appear. In Table 2, our period of analysis is more extensive and showed a 

substantial increase in life expectancy, so we can see that a Portuguese woman of 65 

years old in 2009 was a prospective age of 54 years old, for both the Portuguese woman 

of 65 years old in 2009, and the 54 years Portuguese in 1941, had the same remaining 

life expectancy of 20,39 years. 

 

Table 2 - Prospective Age of a 65-Year-Old Portuguese Woman (using 2009 as 
Base Year) 

Age in1941 Life expectancy at age 
54 in 1941 

Age in 2009 Life expectancy at 
indicated age in 2009 

54 Years 20,39 Years 63 years 22,13 years 



64 years 21,26 years 

65 years 20,39 years 

66 years 19,53 years 

  

67 years 18,67 years 
Source: Own elaboration with data from Portuguese Female Life Tables available in The Human 

Mortality Databe. 

While conventional insight established as the threshold of old age, the age of 65 years 

and more, prospective view proposed by Sanderson and Scherbov (2008) adopts the 

threshold of old age people who are 15 years or less of life expectancy remaining. The 

idea of defining the age threshold from a remaining life expectancy perspective was first 

suggested by "Norman Ryder in 1975; he recommended that old age be considered to 

begin when remaining life expectancy fell below 10 years. Fuchs followed with a more 

complete analysis in 1984. In 1993, Jacob Siegel suggested the possibility of using a 

remaining life expectancy of either 10 or 15 years to demarcate the boundary of old 

age" (Sanderson and Scherbov, 2008:7). 

This new approach has been developed by Scherbov and Sanderson (2007, 2008 and 

2010). The authors adopted the threshold of less than 15 years remaining life 

expectancy to mark the threshold of old age, and in addition to calculate "the 

prospective new measure Old-Age Dependency Ratio (POADR)" (Sanderson and 

Scherbov, 2008:9). Thus, the Prospective Old-Age Dependency Ratio is calculated by 

the number of people older than the old-age threshold related to the number of people in 

the ages from 20 till the old-age threshold. The authors calculated those indicators for 

Brazil and Portugal as represented in Figure 4 (“Conventional and Prospective 

Measures of Population Aging, 1955, 2005, 2025, and 2045" by Warren Sanderson and 

Sergei Scherbov, December 2008). 

 

Figure 4 - Conventional Old-Age Dependency Ratio (OADR) and Prospective Old-
Age Dependency Ratios (POADR), Brazil and Portugal (1995/2045) 

 



 
Source: Own elaboration with data from Population Reference Bureau 

 

By using the Prospective Old-Age Dependency Ratios (POADR), we see that the 

percentage of dependency fell by almost half compared to Conventional Old-Age 

Dependency Ratio (OADR). Thus, by adjusting the ages due to the lengthening of life 

expectancy, reducing the dependency ratio of elderly allows to minimize the pressure on 

the younger generations, and become more viable the sustainability of social welfare. It 

seems fairer to the elderly, since the retirement age can move both upward and 

downward, depending on the increase or decrease of life expectancy. An increase in life 

expectancy would lead to a rise in retirement age while the reduction in life expectancy 

would lead to move downward the retirement age. 

If pensions are the only means of subsistence of those who can no longer make a more 

productive work, then we have dissociation between retirement and old age, since 

retirement, in many cases have been prior to old age (Debert, 1997). In other words, is 

no longer the old age that a decree the retirement, but retirement has decreed old age. 

For Salgado (1997, op. cit. by Smith, 2009:902), the retirement "creates a principle of 

identity for old age, setting this life time by inactivity [...] decrees functionally old age, 

even if the person is not old under a biological point of view". 

The increasing life expectancy allows that many individuals still able to work in the 

labor market will enjoy the pension benefits much longer, for which payment is 

guaranteed by the contributions of the working age population into the formal labor 



market, makes the age that defines old age and retirement are undoubtedly an issue that 

should not be ignored, requiring a new perception of aging. 

The difference between men and women mortality behavior has leading to a 

differentiate evolution of life expectancy over time and a feminization of aging that can 

also have distinct consequences on the system of social welfare. So, we question the 

effect of this dissimilarity even taking into account the new approach in the anlysis of 

age and aging as previously explained.  Therefore we try to understand to what extent 

gender discrimination in the labor market influences negatively the Brazilian system of 

social welfare and in a second instance, compare this situation with the Portuguese one. 

 

Gender discrimination in the labor market 

(work in progress; gender discimination in the labor market) 

 

Labor market discrimination occurs "when there is no justification, from personal 

productivity measures, for different earnings" (Santos and Ribeiro, 2006:6), and when 

equally productive workers have different possibilities to fill jobs higher earnings 

(Crankshaft and Bridges, 2007). Brazilian women face barriers both wage (for receiving 

lower wages than males) and occupational, as activities that are part of the pyramid 

located at the base salary (Matos and Machado, 2006), concentrating mainly in 

occupations of lower payment and less responsibility (Leone and Baltar, 2008, IBGE, 

2009). 

For Bourdieu (2002), the best evidence of the uncertainties of the female condition in 

the labor market is that women receive consistently lower wages than men, have greater 

difficulty in access to higher positions even when the qualifications are similar, they are 

more penalized by unemployment and precarious and discontinous employment, and 

even they have more limited career prospects. The Brazilian labor market is no 

exception to this rule, being mentioned by several studies as marked by decisive and 

persistent gender inequalities (Abramo, 2006:40), although the 9029 Law of 13 April 

1995, prohibits the adoption of any restrictive and discriminatory practice for purposes 



of access to employment relationship, or maintenance, by reason of sex, origin, race, 

color, marital status, family status or age. 

 

Table 3 - Ratio of average annual of Average Real Income of Main Job*(%) and 
Unemployment Rate (%) by sex in Brazil (2003/2009) 

 
Year 2003 2004 2005 2006 2007 2008 2009 

Ratio of average income 70,8 71,0 71,1 70,6 70,5 71,0 72,3 
Male unemployment rate 10,1 9,1 7,8 8,2 7,4 6,1 6,5 
Female unemployment rate 15,2 14,4 12,4 12,2 11,6 10,0 9,9 
Source: Adapted from data presented in Tables 84, 102 and 107 of IBGE – Main feature the evolution of 
labor market in the metropolitan areas covered by Survey 2003 – 2009 
* Average of monthly estimates 

According to Baltar and Leone (2008), gender, overall, mark the circunstances of the 

individuals in the labor market and creates limitations on access for women to higher 

social status jobs, limiting their opportunities for mobility and enhancing the difference 

in wages between sexes. Besides the unemployment rate of women is consistently 

higher than for men (according to Table 3), occupational segmentation shows that the 

proportion of poor and informal settlements on the female employment is higher 

(Abramo, 2006). The mechanisms of women discrimination in addition to receiving 

lower wages, implies that they face a narrower range of opportunities, for example, 

access to positions of command (Bruschini and Lombardi, 1996:485), which led Santos 

and Ribeiro (2006) to admit that in Brazil there is sufficient evidence of the occurrence 

of the glass ceiling - a sort of invisible barrier that prevents access to jobs and 

occupations of higher earnings - as there is an abrupt decline in the concentration of 

women at the end of the distribution income. 

 

Figure 5 – Proportion of average income of women aged 16 or older, employed, 
compared to men, by number of eduction years, in Brazil (2009) 

 



 
Source: IBGE, National Household Sample Survey (PNAD) 2009 

The women's wages are consistently lower than those of men, even when the education 

levels are similar (see Figure 5), and although the dissimilarities between the sexes arise 

at all levels of education, in higher education it has its highest expression with the 

smallest proportion of income. 

 

Figure 6 – People aged 10 years age or older, employed in the reference week and 
searching for employment, according to gender, education years and income 

classes (in National Minimum Wage – NMW), in Brazil, 2009 

 
Source: Own elaboration with data from IBGE, Directorate of Research, Department of Work and 
Income, National Survey Household Sample 2009.  

 

Figure 6 shows that although women are mostly in groups with higher education, when 

it comes to participation in higher income groups, they are clearly a minority. For 



Abramo (2004), these differential bind to more with social and cultural constructions 

that assign different values and places and hierarchically defined the work of men and 

women than with the level of education or technical attributes. In Portugal, according to 

the official data of Statistics Portugal, women represent the largest proportion of 

graduates in higher education, but in the meantime fall mainly on activities related to 

the services sector. According to the ISCED (2010), although the average rate of female 

employment in 2009 was higher than the EU27 average, it was still about 9.5 

percentage points lower than men's, women showing simultaneously higher rates of 

unemployment. As in Brazil, there is a wage gap between men and women, and the 

higher the skill level the higher the income gap. In senior management, the Portuguese 

women earn about 30% less than men. CITE1 also revealed that women predominate in 

jobs of lower skill levels, while the most highly skilled male predominance, and is also 

the most affected by precarious employment contracts. 

Thus, we can question that the evidence that women are penalized by their higher rate of 

unemployment, its highest insertion in precarious jobs and lower earnings, could be a 

limiting factor of their contribution to the Social Security system. 

 

Table 4 – People aged 60 years and older, total and percentage distribution of 
retirees and/ or pensioners, by gender, in Brazil (2009) 

 
Distribution (%) of retirees and /or pensioners  

Sex Total 
(milliards) Retirees Pensioners Retirees and 

Pensioners (1) Others 

Men 9 615 75,2 1,4 2,8 20,6 
Women 12 122 44,1 19,3 12,3 24,3 

Source: Adapted from data of IBGE/National Survey Household Sample 2009  
(1) Person who accumulate retirement benefits and pension2.  

Let us first examine the situation of women in relation to the receipt of social benefits of 

the Brazilian social security system. According to Table 4, women are the main 

beneficiaries of this system (over 55% of beneficiaries), revealing also the largest 

proportion of those who accumulate retirement benefits and pension3. 

                                                             
1 Portuguese Commission for Equality in Labour and Employment (CITE) 
2 The value of death benefits correspond to 100% of the pension that the insured received or if he would 
be entitled to retire on disability "(AEPS, 2008:15). 
 
3 The value of death benefits correspond to 100% of the pension that the insured received or if he would 
be entitled to retire on disability "(AEPS, 2008:15). 
 



Figure 7 – Number of Contributors (individual persons) and value of their remuneration, 
by sex, Brazil – 2009  

 

 
Source: Own elaboration-using data from DATAPREV, CNIS, Tabulação Especial GFIP 
 
 

Although women constitute the majority of the population, data in Figure 7, suggest that 

because they face a higher unemployment rate has an impact on their participation in the 

contribution for the Social Security system, as they represent only 40% of contributers, 

while the fact that they receive lower incomes suggests that despite add up to 40% of 

contributors, the cash value of their remuneration are as only 34% of wages. Men 

account for about 55% of contributers (individuals) and their payment by almost 65%. 

It is consensual that differences between men and women mortality behavior has 

demonstrated a differentiated evolution of life expectancy over time and implied the 

feminization of aging, which undoubtedly reflect on the system of social welfare and 

social security. Women are more long lifetime than men and also in Brazil, retire five 

years earlier than those, probably "as a compensation mechanism for the opportunity 

cost that has to bear in their reproductive years" (Camarano, 2003:60). The practical 

implication of increased longevity and an early entry in retirement is that women tend to 

enjoy much longer the retirement system. 

 

Concluding Remarks 

Brazil although started later the process of demographic transition has been doing it in a 

much more compressed pace. As fertility decline has been too fast this implies that the 

aging process will be faster too. However, aging is distinguished by gender, women 



being the most long-lived, so they are the ones that will enjoy the retirement system for 

longer. When analyzing present Brazilian labor market, we note obvious gender 

discrimination, being the effects deeply negative either for the welfare and the Social 

Security system. So this is an urgent problem to be evaluated and corrected. 

 

Over the past decades, we recognize that there has been a profound change in terms of 

overall health and well-being and quality of life as life expectancy has been increasing. 

Similarly, it was found that the levels of fertility have a global trend of decline and, in 

many countries TFR already lies below the population replacement level, being the case 

of Brazil and Portugal. In Portugal, this fertility trend has remained for nearly three 

decades. The implications of lower levels of fertility, associated with increased life 

expectancies at birth, have implicitly the increase of aging population and calls into 

question the sustainability of social welfare. Considering that, the replacement of 

conventional indicators "measure of aging" - which are based on chronological age 

alone, ignoring the increase in life expectancy and its implications on the behavior of 

people in their life course - seems be a very interesting approach particularly when we 

are interested in the analysis of the specific impact of women aging in the sustainability 

of social welfare system. 
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