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ABSTRACT: 
This paper discusses the relationship between the elasticities of wages and productivity with respect to human 
capital. The goal is to search if there is a distortion on the expected relationship between these two variables, 
given market forces and a selfish behaviour by agents. A general equilibrium, overlapping generation model that 
can capture the relationship between these two elasticities is presented. Two equations that emerge from this 
model are estimated using Brazilian data. The results indicate that Brazilian labour market attenuates income 
inequality, transferring income from more to less qualified workers, similarly to what happens in European 
labour markets.  
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RESUMO: 
Este artigo discute a relação entre as elasticidades do salário e produtividade em relação ao capital humano. O 
objetivo é verificar se há distorção na relação esperada entre essas duas variáveis, dadas as forças do mercado e o 
comportamento egoísta por parte dos agentes. Em equilíbrio geral, o modelo de geração sobreposta é capaz de 
capturar a relação entre essas duas elasticidades. Duas equações que emergem desse modelo são estimadas 
usando dados brasileiros. Os resultados indicam que o mercado de trabalho brasileiro atenua a desigualdade de 
renda, transferindo renda de trabalhadores mais qualificados para trabalhadores menos qualificados, da mesma 
forma que acontece nos mercados de trabalho europeus. 
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1 INTRODUCTION 

Brazil is a country with high personal income inequality. According to the United 
Nations Development Program [UNDP], Brazil’s Gini coefficient is one of the highest in the 
world. Despite recent improvements in its income distribution, this coefficient for Brazil is 
currently over 0.50, which is considered high for world standards.1 

There are many causes for this income inequality pointed in the literature. They vary 
from simple arguments, such as racial attributes and regional inequalities to the most 
commonly pointed problem, which is educational attainment disparity. Obviously, some 
studies search for causes of educational inequality relying on political control by local elites 
and their incentives to keep up unequal educational opportunities.2 

Others point to the high return to education paid in the local labour market as a 
mechanism to generate the existing high inequality.3 A study by Psacharopoulos (1994) 
indicates that the return to education in Brazil is one of the highest in the world. More recent 
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studies on Brazilian labour market have confirmed that such returns are still high.4 This 
problem becomes particularly relevant because Barros and Mendonça (1996) have showed 
that educational attainment is by far the most important factor determining income inequality, 
when a decomposition of its variance is made. 

It has been argued in the literature that sometimes the labour market can distort 
productivity differences generated by differences on educational attainment.5 Under such 
argument, it is possible an extra year of education on average increases a worker’s 
productivity by x per cent, while his wage increases by (x+y) per cent, where y0. If y>0, this 
labour market transfers income from poorer to richer workers. Contrarily, if y<0 it transfers 
income from richer to the poorer ones. 

Most of the arguments explaining such distortions generated by labour markets rely on 
social values to justify them. A society may have ideological ideas favouring equality, which 
justify transference from rich to poor workers. In the same way, social values may promote 
income inequality through transferences in the opposite direction. 

Despite the frequent blame of high returns to education as a major source of income 
inequality in Brazil, the possibility of existing distortion of such returns by social values were 
never verified. All studies that stress this problem always take for granted that markets pay 
relative wages that reflect productivity differentials, although the possibility of distortions are 
mentioned in the world literature.6 

This paper focuses on this possibility of distortions of productivity differentials on 
wages inequalities, contributing to fill up this gap on the literature about Brazilian labour 
market. The paper is organized as follows. Next section analyzes some world data to support 
the hypothesis that return to education is a relevant variable determining income 
concentration. Section 3 introduces a simple general equilibrium model that can capture the 
two alternative hypotheses that are object of test and gives a formal support for most of the 
hypotheses raised to justify differences in return to education found in the literature. Section 4 
discusses the method to test the two alternative hypotheses and forward the results of the 
empirical tests. Section 5 analyzes the potential distortion on the results that may arise from 
limitations on the dataset used on estimations and section 6 summarizes the major conclusions 
reached throughout the paper. 

2. INEQUALITY AND RETURN TO EDUCATION 

  
The relationship between income inequality and the return to education is quite 

obvious. As long as a non-null share of income of most individuals is earned through their 
working activities, the higher the return to education, the higher will be income inequality 
among these individuals, as the inequality on this particular share of income will increase. 

Of course this relationship may be theoretically reversed if there is a negative 
correlation between other incomes and educational attainments. If individuals with low 
education tend to have a relatively higher non-labour income, higher returns to education 
could actually be distributive. Nevertheless, this does not seem to be the case in most 
countries, although some rational support to that could be found under some circumstances. 

As the direct relationship between income inequality and return to education is not 
necessarily true, although most researchers assume it exists, this section provides a simple test 
of this hypothesis, relying on a cross section dataset of countries. More precisely, the Gini 
coefficient was regressed against the return to education and a constant. Data for Gini 
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coefficient came from World Development Report (2000) and data for Returns of Education 
from Pscharopoulos (1994). Both sources of data present statistics that are not for the same 
year for all countries and some of them are for early years in the eighties. Nevertheless, 
previous studies on these two indexes show that they are quite sluggish on their time 
evolution. Therefore, previous returns to education consist in a good instrument to more 
recent returns. Estimations were made by Ordinary Least Squares with correction for 
heteroskedasticity by the method of White (1980). Table 1 brings the results of this 
estimation. A more reasonable fit was obtained with a squared function, so that return appears 
also squared in this table. For the interval of returns to education found in the dataset, an 
increase in this return also increases the Gini index. Nevertheless, the empirically found 
relationship is not so strong, as the squared coefficient of determination (R2) is quite small. In 
spite of this low R2, these results support the idea that return to education is a relevant 
determinant of income distribution and this relationship that underlines some of the 
conclusions of this paper has empirical support. 

 
Table 1: Results of Regression for Gini Index 

Variable Coefficient 
Stand 
Error 

T-Statistics Significance 

Constant 28.26 6.45 4.38 0.00
Return of Education 1.87 1.00 1.87 0.06
Return of Education Squared -0.05 0.03 -1.70 0.08
R2 0.13 - - - 
Note: 52 countries were included in this regression. 
 

3 RELATIVE PRODUCTIVITY AND RETURN TO EDUCATION 

 
As said before, an important step in understanding Brazilian income inequality is to 

explain its high rate of return to education. This step demands to know what determines the 
rate of return to education. A simple overlapping generation model may unveil the major 
determinants of such variable. This model is the subject of this section. 

3.1. Families 

 
Suppose there are two types of families that differ from each other with respect to 

schooling access. While families of type s have access to schooling, families of type u do not. 
Both are composed by two individuals, an adult and a child. Each person in both types of 
families lives two periods and is one child and one adult. As a consequence, there is no 
population growth. The parent is responsible for decisions of the family and he/she is the only 
one working. Therefore, if there are Lu and Ls families in each of these groups and each 
family supply one unit of labour, the maximum supply of labour in each of these groups will 
be Lu and Ls, respectively. 

 
Adults of families of type s face a Cobb-Douglas type utility function such as: 
 

   1ln1lnlnlnln  tttt UCvU    (1)

 
Where Ut+i is the utility function at time (t+i) for i=0 or i=1, Ct is the consumption of 

the only good produced in the economy, ℓt is leisure at time t and v is a constant, which is 
fixed, at least on the eyes of utility maximizers. As already said, only the parent works and 
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he/she does not get any utility in his/her own leisure, so that the leisure appearing in the utility 
function is the one of the child. By normalization, the working time of the parent Lt is set 
equal to one. The child spends his/her time either accumulating human capital or on leisure. 
His/her total time is also equal to one and the time accumulating human capital is (1-ℓt). In 
equation (1),  and  are parameters, such that 0<<1, 0<<1 and 0<(1--)<1. Families 
attributing more value to leisure will have higher . 

Equation (1) may be solved recursively forward, yielding: 
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The family type s faces the following budget constraint: 
 

 
itit WC    (2)

 
where Wt+i is the wage rate at time t+i.  

Differently from other overlapping generation models, such as the one presented by 
Galor and Zeira (1993), families do not save and they cannot borrow on the capital markets. If 
the arbitrage hypothesis embedded in Mincerian Equation is used, it is possible to define:7 
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where W0 is wage for fully unskilled labour and R is the rate of return to education. 
Substitution of equation (3) in equation (2) yields: 
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If one takes natural logarithm of (2´) and substitutes it in equation (1´), a sufficiently 

large n may yield the following result: 
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The adult in this type of family maximizes this utility function. First order condition 

for this problem yields: 
 

  
R

R
it 

 
 1  

(4)

 
For a given R, a family tends to set the same amount of time to human capital 

accumulation, so that an economy with many families of type s facing the same problem as 
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this one will have a level of human capital constant over time. The higher is , the more this 
type of family values leisure and the lower will be its human capital. In the same way, the 
more this family values consumption at the expense of leisure, the higher will be its human 
capital. Obviously, the higher is the rate of return to human capital, the higher will be the 
human capital of the family. 

In this economy, there are Ls families working according to this optimal behaviour. In 
addition to them, there are Lu families with no access to schooling. In fact it is known that this 
is not the case in Brazil or in most modern economies. Nevertheless, Brazilian population has 
access to different quality of schools, which determines different rates of human capital 
accumulation. Public schools, the ones accessible to most of the population, have very bad 
quality education, while private and expensive schools offer good quality education. Only the 
former are available to most of the population, mainly as consequence of the existence of 
credit constraints to finance the most expensive education.8 This quality difference in schools 
is an instrument for one social class to keep social power and relative status, as argued by 
Ferreira (2000) and as such has a plausible logic to exist. For simplicity, in this model, it will 
be assumed that there are two social classes, one that have access to education and the other 
one with no access to any kind of education. It means that individuals in the poorer class use 
all their time as a child to leisure and all their grown up time to work in the second period of 
their life. Therefore, their supply of unskilled labour at each period is Lu. 

3.2. Firms 

 
There is no capital in this economy and there are two types of firms, one using only 

unskilled labour and the other one employing only skilled labour. As there is only one good in 
this economy, both firms produce the same type of good. Therefore, a representative firm 
would have the two lines of production and would face the following production function: 

 
  

ttt HLALAY 1100   (5)

 
where Yt is the output of the only good produced, measured in units of this good, L0t is the 
unskilled labour employed and L1t is the amount of skilled labour employed. A0 and A1 are 
productivity indexes for plants employing unskilled and skilled labour, respectively. H is the 
level of skills per capita of the skilled labour, which is a function of the time spent on human 
capital accumulation.  and  are fixed parameters, 0<<1 and 0<<1. The proportion of 
firms in each of these groups was assumed to be one to one. For each firm employing 
unskilled labour, there is another one employing only skilled labour. This is only a 
simplifying assumption, which does not affect the results. 

The productivity coefficient A1 is not fixed, but actually is a function of the return to 
human capital. This function may be defined as: 
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where R* is the ideologically expected return to human capital. Productivity deviates from a 
fixed parameter A2 as a consequence of differences between R from R*. Effort of workers, 
such as well analyzed by Akerlof and Yellen (1990), justifies such changes in productivity. 
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accumulation, as the idea forwarded here. 
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Nevertheless,  may be positive or negative in this model. If >0, social ideology penalizes 
firms for excessive income wage disparities. Contrary, if <0, social ideology penalizes firms 
for excessive wage equality. If =0 productivity of firms are not affected by deviations of 
wages from the socially optimum. Therefore, this approach changes slightly the one proposed 
by Akerlof and Yellen (1990) as it moves focus to relative wages and considers productivity 
as a function of social evaluation of wage dispersion in the firm, instead of a personal 
evaluation of ones own wage. 

As firms take A1 as fixed, and are able to set L0t and L1t to maximize profits, first order 
condition for this problem yields: 

 
  

1
12













 


 it
R

RR

it LHeAW  
(7)

 
This is the demand of the representative firm for skilled labour. In the same way, the 

demand for unskilled labour may be defined as: 
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From this equation, it may be seen that the higher the amount of L0t+i, the lower will 

necessarily be the equilibrium wage for unskilled labour. In the same way, the higher is the 
productivity of this kind of labour A0, the higher will be the wage of unskilled labour.  

 

3.3 Equilibrium 

 
Equilibrium in the market for unskilled labour is quite simple. It demands only that 

demand and supply for unskilled labour are equal. This implies that L0t+i=Lu´, where Lu´ = 
(Lu/m1) and m1 is the number of firms employing unskilled labour. Under such conditions, 
equation (8) may be rewritten as: 
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The market for skilled labour is slightly more complicated. Nevertheless, equilibrium 

in this market also exist when L1t+i=Ls´, Ls´=(Ls/m2) and m2 is the number of firms employing 
skilled labour. Therefore, equation (7) may be rewritten as: 
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This result leaves H and R still undetermined in this market. Although there is not a 

clear functional relationship between H and (1-ℓt+i), it is reasonable to assume that: 
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Where f´>0 and f(0)=0. Substituting this equation on equation (7´) gives a relationship 
between Wt+i and R arising from the demand for skilled labour. This equation may be written 
as: 
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Substitution of equation (4) into equation (3) yields another relationship between these 

two variables, but emerging from the supply of labour in this case. This relationship may be 
written as: 
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An equilibrium market solution for R and Wt+i will emerge from this equation and 

equation (7”) together and the fixed value for Ls. Figure 1 draws these two equations on the 
(R, Wt+i) plan.  

 
Figure 1: Relationship between returns to education and wages 

 
Source: authors’ elaboration. 

 
For simplicity, it was assumed that the second derivative of equation (7”) is negative, 

although this is not necessarily true, from the assumptions introduced hitherto. Moving the 
lines for each of these functions in figure 1 according to the impact of some selected variables 
and coefficients on the relationships drawn, it is possible to obtain:  
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These results confirm through a formal model some well-settled conceptions on the 

determination of the return to education. They are: 
i. The higher the value on total utility given to leisure by educated families, the higher will 

be the return to education. 
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ii.  The higher the value on total utility given to consumption by educated families, the 
lower will be the return to education, as agents will be more willing to work and make 
the effort to accumulate human capital. 

iii. The higher the share of population with access to education, the lower will be the return 
to education. 

iv. In the same way, the higher the share of population with no access to education, the 
higher will be the return to education. This certainly is an important source to explain 
the high rate of return to education in Brazil. 

v. The high the value of education on social ideology, the higher will be the equilibrium 
rate of return to education. 

 
As the model derived above does not include capital as a factor of production, any 

explanation for high rate of return to education emerging from capital market was ruled out 
from its conclusions. Nevertheless, as shown by Galor and Zeira (1993), using an overlapping 
generation model, the existence of credit constraints may also justify inequality and as a 
consequence it also determines the rate of return to education. Therefore, although this 
determinant was ruled out of the model by its simplifying assumptions, it does not mean that 
this factor should not be taken into account. It absence of the model is justified because it is 
not relevant for next steps of this paper. 

3.4 Productivity and wages 

 
Suppose there is a non-representative firm whose production function may be defined 

as: 
 

 
ititnt LHAy 2  

(10)
 
Where ynt is its output and the other variables and coefficients are determined as 

before. The number of workers employed in this firm is m and each one supplies one unit of 
labour. This firm differs from the representative one because it does not employ unskilled 
labour and its productivity does not depend on social values. Average productivity of a 
particular worker in this firm is: 
 1
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From this equation it is possible to obtain: 
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Combination of equations (7”) and (3´), which generates equilibrium between supply 

and demand for educated labour, may yield: 
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Only if =0, the elasticity of wages with respect to human capital is , the same 
elasticity found in the non-representative firm. Nevertheless, if >0,  
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and hence wages in labour market dump productivity differences of such non-representative 
firm. It means that there is transference of potential income from more qualified workers to 
less qualified workers. Furthermore, the higher is the moral propensity to equality (the lower 
is R*) the higher is this transference from workers with higher labour income to workers with 
lower labour income. 

In the other way around, if society is positive on paying a premium on education 
(<0), the inequality in equation (14) is reverted and the labour market transfers income from 
less qualified workers to more qualified ones. In this case the elasticity of productivity is 
higher than the one of wages, both with respect to human capital. Wages increase 
proportionally more when human capital increases than productivity does. This is the meaning 
of a labour market amplifying the role differences on education have on wages. 

All this developments indicates that the hypothesis that this paper aims to test is the 
sign of . If  is positive, the amplifying hypothesis is confirmed; otherwise, it is rejected. 
Next section presents the empirical test concerning this hypothesis. 

4 EMPIRICAL TEST 

The empirical method testing the hypothesis on the sign of  is quite simple. The two 
equations that determine the market equilibrium, (7´) and (3´) were combined to yield: 
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where B is a constant, which is a function of R*, , , , A2 and Wu. In the same way, 
equation (11), with Lit=1, was used to obtain: 

 
 HAmt lnlnln 2    (16)

 
Both equations were estimated using cross sectional data for economic sectors in the 

Brazilian economy in the year 2000. Data for sectorial wages were obtained from Relação 
Anual das Informações Sociais [RAIS], a survey on labour conducted annually by the 
Brazilian Labour Ministry. This survey presents data for monthly average wages by sector, 
according to classification of the Instituto Brasileiro de Geografia e Estatística [IBGE], the 
Brazilian national statistics institute. Data for average schooling for each sector are also 
provided by RAIS and were used as the measure of human capital. Data for productivity were 
calculated as output per hours worked in that sector. Output was measured in monetary units, 
as each sector includes several products. Both output and hours worked come from Pesquisa 
Industrial Annual [PIA], the Brazilian annual survey of industry conducted by IBGE. All data 
refers to the year 2000. 

Some sectorial dummies were introduced because either their average wages or 
productivities were excessively high. Normally this is associated to monopoly powers or 
abnormal union strength. The sectors in which these happened appear on Tables 2 and 3, 
together with the results of estimations. All estimations were made by ordinary least square 
with correction for heteroskedasticity by the method of White (1980). 

A first glance to the results presented in Tables 2 and 3 indicates that: 
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This only can be true if >0. Therefore, point estimations of these models indicate that 
the impact of human capital on productivity in Brazilian industry is higher than it is on wages 
in Brazil. This suggests that, despite the high return to education found in Brazil, there is 
transference of income from more educated to less educated workers through labour market in 
this country. 

 
Table 2: Estimation Results for Wages Equation 

Variable Coefficient 
Stand 
Error 

T-Statistics Significance 

Constant 8.43 0.36 22.82 0.00
Natural logarithm of Schooling 0.43 0.17 24.50 0.01
Dummy for oil and gas Extraction 1.86 0.09 19.46 0.00
Dummy for oil refining 1.33 0.05 26.01 0.00
Dummy for paper industry 0.84 0.04 17.95 0.00
Dummy for iron extraction 1.04 0.10 10.36 0.00
Dummy for army equipments and 
ammunitions. 

1.19 0.05 21.92 0.00

R2 0.27 - - - 
Note: 105 sectors were used in this estimation. Source: authors’ elaboration.  

 
Table 3: Estimation Results for Productivity Equation 
Variable Coefficient Stand 

Error 
T-Statistics Significance 

Constant 9.59 0.52 18.33 0.00
Natural logarithm of Schooling 0.52 0.25 2.04 0.04
Dummy for oil and gas Extraction 2.72 0.13 20.46 0.00
Dummy for oil refining 3.26 0.07 42.26 0.00
Dummy for paper industry 2.12 0.06 30.87 0.00
Dummy for iron extraction 2.16 0.14 15.42 0.00
Dummy for army equipments and 
ammunitions. 

1.90 0.08 23.28 0.00

R2 0.37 - - - 
Source: authors’ elaboration. 
 

The two coefficients compared in equation (17) have normal distributions with 
expected value equal to the estimated parameters and standard deviations that appear on tables 
2 and 3. Therefore, the hypothesis that they are equal may be carried through a statistics for 
mean comparisons. Particularly, the difference of the two coefficients, when divided by a 
function of their estimated standard deviations (under the null hypothesis that this difference 
is null), has a t-student distribution. The estimated statistics for this function is t=180.19 and it 
is distributed as a t-student with more than 98 degrees of freedom.9 A glance at the t-student 
distribution indicates that the null hypothesis that the two coefficients are equal is rejected at a 
p-value of 1 per cent. 

                                           
9 The estimated statistics t may be defined as: 
 

T= 19.180
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Where the betas with hat are the estimated coefficients and S1 and S2 their respective estimated standard 
deviations. n1 and n2 are the size of the two samples. 
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Therefore, at a standard p-value found on the literature, the hypotheses =0, which is a 
consequence of the fact that the two coefficients are equal, is rejected. Results strongly 
support the idea that there is transference from more educated to less educated workers in the 
Brazilian labour market, similarly to what is suggested to European countries. This indicates 
that the high returns to education found in Brazilian labour market data is more a consequence 
of productivity differences than a consequence of concentrating transferences through labour 
market because of social values. Actually, social values work on the labour market to reduce 
productivity disparities, which are even wider than they appear on returns to education. 

 

6 CONCLUSIONS 

 
This paper discussed the possibility that Brazilian labour market may either magnify 

existing productivity differences on relative wages or it may damp such differences as a 
consequence of social values. The model presented in section 2 shows that both alternatives 
are real possibilities, given some very simple economic, social and psychological behaviour 
of individuals.10 If the first hypothesis is true, this market increases income concentration in 
hands of wealthier people and if the second one is true it attenuates such differences. In a 
country in which there is almost a political consensus that urge for improvements in its 
income distribution, this question is crucial. 

If labour market damps productivity differentials, the major policies to promote 
income distribution should focus mainly on improving the access to education for the whole 
population, specially the offspring of the poorer, as other studies show that someone who has 
lived in a poor household while young has higher probability to be poor too. More equality on 
educational access would be the path for better income distribution. Nevertheless, if 
transferences are in the other way around, policies to reduce such labour market bias could 
play a prominent role on distributive policies. Changes in ideologies should be the focus and 
policies such as minimum wages establishment could have a major role on improving income 
distribution. 

A simple general equilibrium, overlapping generation model was presented in this 
paper so that the many sources to explain the determination of return to education in a society 
could be clearly identified. This model incorporated the idea that social values may have a 
relevant impact on the equilibrium return to education. In addition, it generated two structural 
equations that were used to estimate the sign of the ideological bias. 

Results from estimation of a wage equation for Brazilian labour market using data 
from RAIS and a productivity equation also to Brazil, but using data from IBGE and RAIS, 
indicate that labour market attenuates productivity differentials, similarly to what is found for 
most European countries. Social values in Brazil are such that differences in productivity 
arising from differences in human capital are damped in relative wages. 

These results implies that the so much suggested need for improving educational 
access for the poor as a strategy to reduce income inequality in Brazil is once more supported 
by detection that the local labour market already does at least part of its share on dampening 
inequality. A safer and probable more efficient way to promote equality is tackling its true 
cause, which is deeply related to disparities in educational attainment. Nevertheless, given the 
relative high return to education in Brazil, it does not mean that some more dampening in 
productivity differences are not possible. 

                                           
10 Akerlof and Yellen (1990) discuss psychological and social foundations for the relationship between 
distributive values and effort, which is the underlining hypothesis supporting the economic results found in 
section 2. 
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The model developed in this paper emphasizes two important determinants of the 
relationship between the elasticities of productivity and wages with respect to education, 
which are not commonly pointed in the literature. If these two elasticities are defined as e 
and ew, respectively, from equations (15) and (16), it is possible to obtain: 

 
 

 
 



R

R

e

ew  (19)

 
Therefore, this relationship, which has to be reduced in Brazil to diminish income 

disparities, depends only on R* and , which are the socially fair return to education and the 
response of productivity to deviations of returns to education from this value, respectively. 

As most of the socially determined variables, the socially fair return to education also 
might be a function of previous social experiences. Obviously, many aspects such as cultural 
and even ethnical relations are crucial to determine the value of R*. Nevertheless, the recent 
experiences, which are condensed on the previously observed values of the return to 
education, are important to determine R*, as social values are strongly subject to hysteresis. 
Therefore, the higher the observed returns were in the past, the higher tend to be the 
relationship on equation (19) nowadays. 

The response of productivity to deviations of returns to education from the socially 
fair return, on its turn, also depends on social values. In this case, the relevant ones are those 
of solidarity among workers and social classes. The higher the solidarity among social classes, 
the higher tends to be . When the relationship among social classes and groups is one of 
segregation, this value is negative and this society tends to concentrate income. Estimations 
on this paper indicate that this is not the case in Brazil. In spite of having a very segregated 
society, Brazilian culture and ideology still are such that >0. 

Nevertheless, if the goal is to reduce income inequality, it is possible to try to reduce 
segregation and to further increase . An example of such policies could be to develop 
incentives to force poor and rich kids to go to the same schools. Such policies exist in some 
countries and normally are powerful to reduce income disparities. Brazil still faces 
tremendous class segregation in its educational system. This surely consists in a barrier to 
better income distribution, as  is not as high as it could. 

Changing ideology in a society is something very complicated. Sometimes it is 
necessary much effort to generate very small changes. Nevertheless, the struggle to improve 
income distribution in Brazil seems to require non-trivial ideological changes in social values. 
Re-structuring the educational system, not only improving the access it provides for all, but 
mainly improving the quality of public education, vis-à-vis private education, is a major step 
that can yield some of the necessary results. 

 

Acknowledgments 
 
We thank participants at the Latin American Meeting of the Econometric Society (LAMES) 
and at the Brazilian National Economic Association Annual Meeting (ANPEC) for useful 
comments. The usual disclaimer applies. A previous version of this paper circulated as 
“Further Evidence on Wage and Productivity Differentials in Brazil”. 
 

REFERENCES 

 



 

Revista Economia e Desenvolvimento, v. 15, n. 1, p. 80-92, 2016 92 

Akerlof, G.A. and Yellen, J.L. (1990) The fair wage-effort hypothesis and unemployment. 
Quarterly Journal of Economics, 105, pp. 255-283. 
 
Alexopoulos, J. and Cavalcanti, T. V. (2010) Cheap home goods and persistent inequality. 
Journal of Economic Theory, forthcoming. 
 
Barros, A. (2001) Is there a regional problem in Brazil?, in: Proceedings of the 2001 North 
American Regional Science Meetings, Charleston, USA. 
 
Barros, R. P. and Mendonça, R. (1996) Os determinantes da desigualdade no Brasil, in: A 
Economia Brasileira em Perspectiva, (Rio de Janeiro: IPEA). 
 
Barros, R. P., Henriques, R. and Mendonça, R. (2000) A estabilidade inaceitável: 
desigualdade e pobreza no Brasil, in: R. Henriques (eds) Desigualdade e Pobreza no Brasil, 
(Rio de Janeiro: IPEA), pp. 21-48. 
 
Camargo, J. M., Néri, M. and Gonzaga, G. (2001) Salário mínimo, efeito farol e pobreza. 
Revista de Economia Política, 21(2), pp. 78-90. 
 
Ferreira, F. (2000) Os determinantes da desigualdade de renda no brasil: luta de classes ou 
heterogeneidade educacional, in: R. Henriques (eds) Desigualdade e Pobreza no Brasil, (Rio 
de Janeiro: IPEA), pp. 131-58. 
 
Galor, O. and Zeira, J. (1993) Income distribution and macroeconomics. Review of 
Economics Studies, 60, pp. 35-52. 
 
Hoffman, R. (2010) The evolution of income distribution in brazil: what promotes and what 
restricts the decline in inequality, in: W. Baer and J. Love (eds.) A Comparative Analysis of 
Growth and Development: Argentina and Brazil, forthcoming. 
 
Katz, L. F. and Autor, D. (1999) Changes in the wage structure and earnings inequality, in: O. 
Ashenfelter and D. Card (eds) Handbook of Labor Economics, (Amsterdam: Elsevier-North 
Holland), pp.3309- 3415. 
 
Krueger, A. and Lindahl, M. (1999) Education for growth in Sweden and the World. NBER 
Working Paper, No. 7190, National Bureau of Economic Research. 
 
Psacharopoulos, G. (1994) Returns to investment in education: a global update. World 
Development, 22 (9): 1325-1343.  
 
Ueda, E. and Hoffman, R. (2002) Estimando o retorno da educação no Brasil. Economia 
Aplicada, 6(2): 209-238. 
 
United Nations Development Program (2009) Human Development Report (Oxford: Oxford 
University Press). 
 
World Bank (2002) World Development Report 2000. (Oxford: Oxford University Press). 
 
White, H. (1980) A heteroskedasticity-consistent covariance matrix estimator and direct test 
for heteroskedasticity. Econometrica, 48, pp. 817-838. 


