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Demographic changes are affecting direct and/or indirectly the world economy. 

In Brazil, according to the United Nations (2015) data, the population over 65 years old 

represented 7.8% of the total population in 2015, and the forecast is that by the year 

2030 this frame will reach 13.5%. With this relative increase in the elderly population 

and fall of the young population, the hypothesis is that an impact occur in the labor 

market. To capture these changes in the economy, a computable general equilibrium 

model will be used, which will allow us to capture the sectoral impacts that 

demographic changes causes in the Brazilian labor market. The MID-BR (Labour 

market-Immigration-Demography- Brazil) model divided the work force in three skill 

levels (low, medium and high) and four age groups (young, adult, mature and old) in 62 

sectors of the Brazilian economy. With imperfect substitutability between workers was 

possible to carry out simulations in order to capture the effects that the demographic 

transition causes in the Brazilian economy. The results shows that even if the labor 

growth were homogeneous, as the simulation was carried out, the young workers would 

be the segment with lower wage losses. The opposite would be the case of older 

workers, such as the mature and the elderly, who are the fastest growing in the country. 
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1. INTRODUCTION 

 

A demographic transition is a challenges of many coutries. In Brazil, according 

to the United Nations (2015) data, the population over 65 years old represented 7.8% of 

the total population in 2015, and the forecast is that by the year 2030 this frame will 

reach 13.5%. With a relative increase in the elderly population and a fall in the young 

population, the hypothesis is that an impact will occur in the labor market.  

The Figure 1 show the population pyramids for Brazil in different year. We can 

see in 1980 an expansive pyramid, which represents greater numbers of people in the 

younger age categories. This occurs in many developing countries where birth rates are 

high, but conditions are harsh, and life expectancy is short. In 2030, the previsions show 

a stationary pyramid, which roughly equal numbers of people in all age categories, with 

a tapering towards the older age categories. 

  

Figure 1 – Population pyramid (Brazil) 

 

Source: United Nations (2015). 
 

As a result of these rapidly declines in the projected younger age categories, 

the process of transition demographic will be strong impact in economy. Demographic 

transition is one of the major issues in population studies. The subject in this theory is 

that how populations with high birth and death rate and consequently low natural 

population growth (old balance) will shift to a new situation with low birth and death 
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rates and yet low natural population growth (new balance) (Hosseini, 2012). The Figure 

2 shows the process of demographic transition.  

 

Figure 2- Demographic Transition  

 

Source: Bloom (2014). 
 

To capture these changes in the economy, a computable general equilibrium 

model was used. It was possible analyze the age groups that wages decrease and the 

sectors that increase labor factor.  

 

2. DESCRIPTION OF THE MODEL 

 

The model used was called MID-BR (Labor Market-Immigration-

Demography-Brazil) which follows the ORANI models (Dixon et al., 1982) of the 

Johansen type (1960), in which the solutions of the equations are given in form of 

growth rate. The model is composed of 62 Brazilian productive sectors that produce one 

or more of the 128 products from the combination of different inputs and the Brazilian 

input matrix of the year 2011 was used. The matrix was estimate by Betarelli Junior, 

Perobelli e Vale (2015) using National accounts in IBGE (2015). 

The final demand is made up of investors, families, foreign consumers, 

government and stock variation. The margins, which have the function of facilitating 

the flow of domestic production, are composed of 4 types and there are three types of 

indirect taxes. For production, capital, land and labor are used, which may be Brazilian 

or foreign, as primary inputs and intermediate inputs may be of domestic or imported 

origin. In the composition of the primary factor there is also an imperfect substitution 

via price, following Armington's hypothesis (1969), controlled by a technology by 

function CES (Constant Elasticity of Substitution) between capital, labor and land. 
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There is also a substitution between the labor factor that also follows the CES function 

among workers of different schooling and age group, being, in this way, possible to 

capture the effect in the Brazilian economy of Brazilian demographic change 

It was necessary to calibrate the model with the different substitution 

elasticities between Brazilian workers of different age groups and schooling for the 62 

sectors analyzed. To do this, the first step was to subdivide the work force into three 

qualification levels (low, medium and high) and four age groups (young, adult, mature 

and elderly) in order to calculate the elasticity of substitution of Brazilian workers in 62 

sectors using the econometric methodology proposed by Das (2003).  

In order to find the workers' elasticity of substitution, the RAIS-Migra database 

was used, which is a database extracted from the Annual Social Information Relation 

(RAIS) of the Ministry of Labor and Employment (MTE). The variables used were the 

worker's income, main activity, besides age and schooling, and the years chosen were 

between 1997 and 2008, the latter being available. Due to the large number of 

information contained in the database, a random sample of 10% was used, with the 

withdrawal of individuals who in one year did not have any of the mentioned variables. 

In Appendix, we reports results1 in Figures 3, 4 and 5.With diferentes elasticity by age 

groups, we can see the demographic effects in simulation used in model MID-BR. 

How demographics transitions are a process slow, we decided to do long run 

simulation. So, we will analyse the effect in economy with increase labour force by 

different groups. 

 

3. SIMULATION RESULTS 

 

As a first result it was possible to perceive that the workers present different 

degrees of substitution, for the different sectors, schooling and age group. In general, it 

was observed that the young workers have the lowest elasticity of substitution, while the 

mature ones obtained the highest elasticities. These results show the greater 

vulnerability of mature workers to being replaced by other age groups. In addition, the 

result points out that there is an imperfect substitutability among workers and that the 

demographic transition tends to deepen this effect over the years 

                                                             
1 More details in Pereira (2017). 
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After the MID-BR (Labor Market-Immigration-Demography-Brazil) model 

was calibrated, it was possible to carry out simulations in order to capture the effects 

that the demographic transition causes in the Brazilian economy. Two studies were 

carried out, the first being the addition of 1% of the Brazilian labor factor in a 

homogeneous way. Table 1 shows the effect of the variation in the labor price according 

to the age groups. 

 
Table 1 - Effects on labor prices after the 1% increase in the Brazilian         

labor factor (values in percentage variation) 
 
 

Source: Own elaboration. 
 

As observed, the uniform increase of workers did not lead to similar variations 

in the labor price among the age groups, showing, in this case, that the share of older 

workers had the greatest negative impact on wages. These results take into account the 

substitution elasticities among the workers calculated in this article. With the 

demographic transition that the country undergoes, this result shows that even if the 

labor growth were homogeneous, as the simulation was carried out, the young workers 

would be the segment with lower wage losses. The opposite would be the case of older 

workers, such as the mature and the elderly, who are the fastest growing in the country 

The second study had as main objective to compare the influence of workers' 

schooling on the economy. For this, three simulations were performed and a separate 

shock of 1% in the labor factor was given in each one of the schooling. It was observed 

that the increase of 1% of workers with low schooling added 0.2% to the Brazilian 

GDP. When the increase was for workers of average schooling, the GDP increased by 

0.31% and 0.34% for the high. It should be noted that the percentage of low-educated 

workers, according to RAIS, is 43.3%, 43.7% for the average and 13% for high-income 

workers. In this way, it was observed that a lower absolute number of highly educated 

workers leads to greater economic growth in the Brazilian economy. Table 2 shows the 

effect of the variation in the labor force according to the qualification groups. 

 

 Age Groups Variation in the price of labor 

  Young     -1.59     

  Adult     -1.71     
  Mature     -1.89     

  Elderly     -2.10     
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Table 2 _ Effects on economy after the 1% increase in the Brazilian labor factor by 
qualification (values in percentage variation) 

                  

      Qualification    
      Low   Medium   High   

       Aggregated factors (prices)       
 Primary fator -0.40  -0.56  -0.42  
  Land -0.16   1.19   1.21   
  Capital -0.42   -0.43   -0.07   
      Age groups:       
    Young -0.43  -0.78  0.25  
    Adult   -0.44  -0.78  -0.46  
    Mature -0.43  -0.48  -0.95  
    Elderly -0.38  -0.41  -1.48  
        
       Aggregated factors       
  Primary fator 0.20   0.31   0,35   

 
    Age groups: 

  Young    0.20     0.62                0.16   

 
Adult 0.19 0.38             0.40 

 
Mature 0.22 0.27             0.48 

 
Elderly 0.24 0.19             0.55 

          

 
   Real Expenditure-side GDP 

  Consumption 0.08   0.15   0.23   
  Investment 0.04   0.05   0.05   
  Government 0.02   0.04   0.07   
 Stocks 0.00  0.01  0.00  
  Exports 0.04   0.05   0.01   
  Imports 0.00   0.00   -0.03   
  GDP   0.20   0.31   0.34   
Source: Own elaboration. 

 

 

The paper shows the new distribution of workers by sector after increase of labor 

force by qualification. In Figure 6, the distribution after increase 1% to low skills. The 

Figure 7, the new distribution when shocks happens in medium skills and Figure 8 to 

high qualification. 

In Figure 6, when increase labor force with low qualification, the primary 

sectors concentration the higher growth rates. To medium skills, the growth rates are 

more homogeneous, and for high qualification, the terciary sectores concentration the 

higher growth rates. 

In Figures 9, 10 and 11 we analyze the wage of workers by sector. In Figure 9, 

the shocks happens in low skills. In Figure 10 to medium and Figure 11 to high 
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qualification. Every results of this figures have to be analized simultaneals with 

elasticity of substituion that are shows in Figures 3, 4 and 5. This happen because the 

shocks affects the distribution of labour fator, and his distribution depends some 

factores like the elasticity of differentes qualification and age groups.  

   

4. CONCLUSIONS 

 

A demographic transition is a challenges of many coutries. The changes of 

demographic may provided favorable potential conditions for economic growth. But 

some age groups are be affedted by diferentes ways.  

This paper used a Computable Geral Equilibriun models to analizy how a 

demographic transition will affect the brazilian labour Market. Whith diferentes 

elasticities of substituion by age groups, the MID-BR (Labor Market-Immigration-

Demography-Brazil) model captures the effects of demographics changes in economy.  

The results of simulation shows that the young workers would be the segment 

with lower wage losses. The opposite would be the case of older workers, such as the 

mature and the elderly, who are the fastest growing in the country. 
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Appendix: 

Figure 3- Elasticity of substitution between low skilled by age groups 
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Figure 4- Elasticity of substitution between medium skilled by age groups 
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Figure 5- - Elasticity of substitution between High skilled by age groups 
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Figure 6- Effects on sectors after the 1% increase in the low qualification labor factor (values in percentage variation) 

 

Source: Own elaboration. 

 

Figure 7- Effects on sectors after the 1% increase in the medium qualification labor factor (values in percentage variation) 

 

Source: Own elaboration. 
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Figure 8- Effects on sectors after the 1% increase in the high qualification labor factor (values in percentage variation) 

 

 
Source: Own elaboration. 

 

Figure 9- Effects on wages by sectors after the 1% increase in the low qualification labor factor (values in percentage variation) 

 

Source: Own elaboration. 



14 
 

Figure 10- Effects on wages by sectors after the 1% increase in the medium qualification labor factor (values in percentage variation) 

 
Source: Own elaboration. 

 

Figure 11- Effects on wages by sectors after the 1% increase in the high qualification labor factor (values in percentage variation) 

 

Source: Own elaboration. 

 


