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Abstract
This paper explores the variation in intergenerational 
educational mobility across the Brazilian states based 
on univariate econometric techniques. The analysis of 
the national household survey (PNAD-2014) confirms 
a strong variation in mobility among the 27 federative 
units in Brazil and demonstrates a significant correla-
tion between mobility and income inequality. In this 
sense, this work presents empirical evidence for the 
existence of the “Great Gatsby curve” within a single 
country: states with greater income disparities present 
higher levels of persistence in educational levels across 
generations. Finally, the paper investigates one specific 
mechanism behind this correlation: whether higher 
income inequality might lead to lower investment in 
human capital among children from socially vulnerable 
households. The paper delivers robust and compelling 
results showing that children born into families where 
the parents have not completed primary education have 
a statistically significant reduction in their chance of 
completing the educational system if they live in states 
with a higher level of income inequality.
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1  |   INTRODUCTION

Empirical evidence from cross-country comparisons has revealed a negative correlation between 
intergenerational mobility and income inequality: countries with greater income disparity tend to 
have lower levels of economic mobility between generations (Björklund & Jäntti, 2009; Blanden, 
2013; Corak, 2006). The so-called “Great Gatsby curve” (GGC) illustrates the transmission of in-
come inequality across generations and underlines the fact that the higher the level of inequality 
in one generation, the more children’s chances of economic success depend on whether they 
have poor or rich parents (Boudreaux, 2014; Corak, 2013; Jerrim & Macmillan, 2015).

The original GGC was based on research conducted at the international level, using cross-
country comparisons. However, some authors have questioned the results, owing to the poor 
comparability of the data across countries (Chetty et al., 2014; Güell et al., 2018; Jerrim and 
Macmillan, 2015). The demonstration of equivalence (lack of bias) is an important criterion for 
any cross-regional comparison in order to provide empirical findings free from differences in the 
data construction across countries. For this purpose, studies that address the lack of suitable data 
represent an important and beneficial contribution to international research (Andrews & Leigh, 
2009; Boudreaux, 2014).

This paper is intended primarily to expand the available literature by providing a GGC free 
of comparability bias, in which the correlation between income inequality and intergenerational 
mobility is analyzed across different regions within a single country, using observations recorded 
and consolidated in a single database. Given the lack of intergenerational income data for Brazil, 
the investigation of the GGC in this study is based on educational mobility, and applies the data of 
educational attainment from children and their parents that have been published in the Mobility 
Supplement from the nationally representative Brazilian household survey (PNAD-2014). The 
case of Brazil, with its continental dimensions and widespread regional and social inequalities, is 
a very promising area for research. The country has one of the highest levels of income inequality 
in the world and at the same time a significant variation in inequality across the 27 states.

Despite the increasing scientific interest in the GGC, far too little is known about the causal 
link between inequality and intergenerational mobility, because only limited research has been 
undertaken on the determinants of this correlation (Jerrim & Macmillan, 2015). In this paper, 
I seek to fill this research gap by focusing on a possible mechanism through which inequality 
might affect intergenerational mobility: curtailed investment in education. Following Kearney 
and Levine (2016), I propose that a greater level of inequality could lead to an underestimation of 
the return on investment in human capital for children from socially vulnerable families, which 
would increase their school dropout rates, thereby decreasing their chances of mobility.

The empirical findings presented in this paper indicate that the case of Brazil provides two 
main pieces of evidence for the existing literature. Firstly, the relationship between income in-
equality and intergenerational mobility illustrated in the GGC remains persistent within a single 
country. Secondly, a possible reason for this association is the link between educational outcomes 
and inequality: in states with a higher gap between the bottom and the middle of the income 
distribution, children from socially vulnerable families have a higher chance of dropping out of 
the education system.

J E L  C L A S S I F I C A T I O N

J62; I24; I26



      |  1229LEONE

The remainder of this study is structured as follows. Section 2 reviews the related literature 
and presents the econometric models used as the theoretical basis for the investigation. Section 3 
presents the database and Section 4 describes the conceptual framework. Section 5 deals with the 
empirical findings. Section 6 concludes.1

2  |  THEORETICAL BACKGROUND AND LITERATURE REVIEW

Although, the empirical evidence for intergenerational educational mobility remain highly con-
centrated in the industrialized world, it is possible to detect in recent years an increasing aca-
demic interest in estimating mobility chances for developing countries (Torche, 2019). Recent 
papers on this topic have been published by Dacuycuy and Bayudan-Dacuycuy (2019) for the 
Philippines, Assaad and Saleh (2018) for Jordan, Li and Zhong (2017), Magnani and Zhu (2015), 
and Fan et al. (2015) for China, Emran and Shilpi (2015) and Azam and Bhatt (2015) for India, 
and Cheema and Naseer (2013) for Pakistan. In the same way, the literature already offers cross-
national comparative studies conducted exclusively with developing countries, such as Neidhöfer 
et al. (2018) and Daude and Robano (2015) for Latin America, and Azomahou and Yitbarek 
(2016) for sub-Saharan Africa.

In the last decade, several studies have explored the intergenerational educational mobility in 
Brazil and confirmed a strong positive association between education outcomes of parents and 
children (see, for example, Leone, 2021; Mahlmeister et al., 2019; Ribeiro, 2017; Torche & Ribeiro, 
2010). In addition, the literature points to the special relevance of gendered patterns in the inter-
generational transmission of educational attainment: in Brazil, women present higher levels of 
mobility than men and the educational attainment of children is more strongly associated with 
the education of their most educated parent, regardless of sex (Leone, 2021).

In particular, from the 2000s onward, the economic literature has also started to deal with 
the mechanisms behind the intergenerational persistence in outcomes (Black & Devereux, 2010; 
Rothwell & Massey, 2015). Corak (2006) was the first to provide empirical evidence of a negative 
correlation between intergenerational mobility and income inequality (Kearney & Levine, 2016). 
Based on cross-country comparisons and the theoretical approach of Solon (2004), the author 
showed that countries with greater income disparity tend to exhibit lower levels of income mo-
bility between generations.

It did not take long for the finding of Corak (2006) to enter the political debate. In his speech 
as chairman of President Barack Obama’s Council of Economic Advisers, economics professor 
Alan Krueger (2012) introduced the GGC, and within a short space of time this curve gained a 
prominent position in the international economic community (Jerrim & Macmillan, 2015). It 
has been mentioned by Nobel Prize winners (see, e.g., Heckman, 2013) and has been extensively 
addressed by the mainstream press (see, e.g., The Economist, 2013; The Guardian, 2012) and high-
ranking policymakers (see, e.g., House, 2013; Obama, 2013). The GGC has also been addressed 
in a long list of recent publications in peer-reviewed journals (see, e.g., Boudreaux, 2014; Brahim 
& McLeod, 2016; Chetty et al., 2014; Corak, 2013; Güell et al., 2018; Jerrim & Macmillan, 2015; 
Lefgren et al., 2015; Neidhöfer, 2019).

The negative relationship between inequality and intergenerational mobility illustrated by 
the GGC is also supported by economic theory. Becker and Tomes (1986), Solon (2004), Breen 
and Jonsson (2005), Duncan and Murnane (2011), and Corak (2013) are just some examples of 
authors who have argued that the disparities in the investment in children’s human capital across 
families increase with the growth of income inequality. Solon (2004), for example, adapted the 
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classical model of Becker and Tomes (1979, 1986) in a detailed theoretical model presenting the 
intergenerational transmission of inequality and demonstrated on the basis of a mathematical 
approach that higher-income parents have a higher capacity to invest more in human capital of 
their children, and they are also more inclined to make this investment if the expected earnings 
return on human capital increases. However, the model of Solon (2004) has been used in the eco-
nomic literature only as a starting point for understanding the variation in the intergenerational 
persistence of outcomes across countries and over time.

Several studies have offered empirical evidence that childhood development has direct effects 
on adult economic productivity (Cunha et al., 2006; Knudsen et al., 2006). Socially vulnerable 
families lack the socioeconomic resources to provide effective early development for their chil-
dren. Therefore, these children are exposed from a very young age to adverse environments, 
leading to skill and ability deficits that result in low productivity in the future (Lawrence et al., 
2005; Shonkoff & Meisels, 2000). Also, during adult life, children continue to benefit from the 
resources of their family. Social connections, for example, play an important role in mobility 
chances. Children from wealthy families can use the extensive network of their parents to climb 
the economic ladder, giving them an advantage relative to children from low-income households 
(Corak, 2013).

In the case of Brazil, a number of studies have been undertaken to explore the role of inequal-
ity of opportunities in generating inequality in current earnings. According to Bourguignon et al. 
(2007), for example, the equalization of opportunities associated with people’s race, region of 
origin, and the education and occupation of their parents would reduce the Gini coefficient for 
individual earnings by 8–10 percentage points.

From this background, the variation in the intergenerational persistence of economic 
outcomes presented by the GGC calls for us to reflect on the reasons for the different levels 
of mobility, and how these underlying drivers can influence the ultimate outcomes. The GGC 
does not present a causality link between inequality and mobility, but rather a summary of all 
mechanisms reflecting the outcome of a host of ways that income inequality affects children’s 
development (Corak, 2013; Kearney & Levine, 2016).

The association between inequality and intergenerational mobility illustrated in the GGC had 
already been explored using education data on the measure of mobility, whereby only a handful 
of these studies had concentrated on developing countries. The resultant findings indicated that 
educational mobility is positively correlated with some macroeconomic indicators, such as eco-
nomic development, public education spending, and the strength of financial markets (Torche, 
2019). Azam and Bhatt (2015), for example, investigated the variation of intergenerational ed-
ucational persistence across states in India and concluded that states with a higher per-capita 
expenditure on primary education achieved higher levels of mobility across generations. Similar 
empirical evidence were also found in comparative studies for Latin America. Using harmonized 
data for 18 Latin American countries, Neidhöfer (2019) confirmed a positive impact of public 
education spending and economic growth on the chances of intergenerational educational mo-
bility. Using a sample for 16 countries, Behrman et al. (2001) found that public spending on 
primary and secondary education in particular have a positive impact on mobility, while devot-
ing a relatively greater share of educational budgets on higher education tends to reinforce the 
importance of family background, thus reducing the chances of mobility. In the same study, the 
authors also indicated that better-developed financial markets increase social mobility, given that 
they can help to reduce the dependence of family income on the educational outcomes of chil-
dren. Working with a sample of 26 African countries, Alesina et al. (2019) pointed to the impor-
tance of economic development for education mobility. In regions with more vibrant economies 
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(normally in areas close to the coast and national capitals, and less affected by contagious dis-
eases) the chances of upward mobility are higher (Torche, 2019).

A number of studies have also examined the impact of income inequality on the personal 
perceptions of success. Flechtner (2014) suggests that poverty and social disadvantage are associ-
ated with low aspiration levels. Therefore, people at the bottom of the socioeconomic ladder tend 
to underinvest in their human capital because they have been brought up to believe that some 
options for personal careers are not for “people like me” (Alsop et al., 2005). Kearney and Levine 
(2016) proposed curtailed investment in human capital as an important channel via which an 
increase in income inequality may adversely affect the mobility chances of the younger genera-
tions. According to the authors, an increase in the gap between the top and bottom of the income 
distribution could change the expected return on human capital investment for children from 
socially disadvantaged families. In this case, children born into poverty generally do not believe 
that a school-leaving qualification will help them move up the economic ladder, which thus rein-
forces their economic marginalization. Based on a formal model and five sources of individual-
level data for the USA, the paper confirmed the hypothesis that low-income youths are more 
likely to drop out of school if they live in a place with greater income inequality.2

3  |   DATA

The data for this study stems from the Brazilian National Household Sample Survey (PNAD), 
which is a representative household survey conducted annually by the Brazilian Institute of 
Geography and Statistics (IBGE) to collect socioeconomic and demographic information about 
the Brazilian population, including household composition, education, labor, income, migration, 
and fertility.

To investigate mobility, I use the data wave from PNAD’s Socio-Occupational Mobility Survey. 
Every year the PNAD investigates an additional topic on the basis of the “Supplementary Survey,” 
and in 2014 its focus was socio-occupational mobility. For the survey, respondents aged 16 years 
and older were asked to provide information about their parents’ professional occupation and 
level of education.3 The two main outcomes of interest in this paper are years of schooling and 
levels of education, for both children and parents.4 The educational levels are classified into four 
categories: no school certificate and primary, secondary, and tertiary education, with primary 
education referring to the years of compulsory schooling.

Given that the PNAD does not provide the number of years of schooling for parents, I cal-
culated this variable from information about the highest level of education attained. Next, I in-
serted a dummy variable for “economic marginalization,” which refers to children from parents 
with no school certificate. In addition, I used the (total) personal income to calculate the Gini 
coefficient and the 75/10 ratio of income inequality (which relates the income earned by indi-
viduals in the 75th percentile to the earnings of individuals in the 10th percentile). I used infor-
mation about gender, year of birth, location of residence (rural or urban areas), and whether the 
respondent grew up in a two-parent family as control variables. Finally, I excluded individuals 
under 25 years old from the sample, given that approximately 42% of them were still attending 
school, training, or university in 2014. Similarly, I excluded persons over 75 years of age due to 
the positive correlation between education and life expectancy.5 Consequently, this paper con-
siders people born between 1940 and 1989 in the empirical analysis and works with a sample of 
46, 051 individuals.6
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4  |   CONCEPTUAL FRAMEWORK

4.1  |  Intergenerational educational mobility

Following the standard empirical model presented in the economic literature on intergenera-
tional mobility (see, e.g., Black and Devereux, 2010; Blanden, 2013; Hertz et al., 2007), this paper 
estimates the educational persistence between parents and children with the regression equation

where educc
is
 is the years of schooling of a child from family i resident in state s, and educp

is
 denotes 

the same variable for his or her parents [Correction added on 29 April 2022, after first online pub-
lication: In Eq. 1, “ldots” has been corrected to “…”, in this version.]. The error term �i reflects the 
combined effects on a child’s education of factors orthogonal to parental education, and the slope 
coefficient � is the parameter of interest, representing the elasticity of children’s education with 
respect to their parents’ education. The coefficient � is commonly known in the economic literature 
as the “regression coefficient” and gives the value of each 1% difference in parental education across 
families that will be transmitted as an educational difference to their children (Blanden, 2013).

Given the changes in the mandatory education with time in Brazil, and their resultant effects 
on average schooling and standard deviations (see Figures A1 and A2 in the online Supporting 
Information), I follow Checchi et al. (2013) and Azam (2016) and normalize the years of school-
ing in Equation (1) by the corresponding standard deviation. The ordinary least squares (OLS) 
estimate of � is given by

where �cs and �ps  correspond to the standard deviation in education for children and parents in state 
s, while the coefficient �cps  captures the association between children’s and parents’ education. Based 
on Equations (1) and (2), the resulting empirical model can be summarized as

In this regard, the coefficient � is defined in the economic literature as the “relative” measure of 
intergenerational mobility or the “correlation coefficient.” The higher its value, the stronger the cor-
relation between the educational attainment of children and parents.

Given that the estimations are based on the pooled sample, Equation (3) includes a vector 
of dummy variables UF with the state of residence of child i. Moreover, a vector X is included 
comprising controls for gender, race, and year of birth. Thus, the resulting fully interacted model 
takes the form

(1)educcis=�+� educ
p
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4.2  |  Linking inequality and school dropouts

Following Kearney and Levine (2016), I apply a probit model aimed at investigating whether 
children from marginalized socioeconomic backgrounds living in states with greater income in-
equality levels have a lower chance of completing secondary education. In this underlying latent 
model, the observed binary response (ComSeci,t) takes the value 1 if the ith individual born in 
year t has completed secondary education, and this is a function of socioeconomic background, 
income inequality in the state of residence, and individual characteristics. Thus, the empirical 
probit model can be written as

The (marginalized) socioeconomic background is summarized in the variable MSBi, which rep-
resents individuals from (two) parents with no school certificate. The variable Ineq refers to income 
inequality, measured by the 75/10 ratio, in the individual’s state of residence (s) 14 years after their 
birth (t + 14).7 The model also includes controls for gender (male), location of residence (rural), 
self-declared race/ethnicity (race), and birth year (birth), as well as a dummy indicating whether the 
child lived with both parents in the same household at age 15 (bothP). These control variables tend 
to exclude from the results the effects of circumstances that are beyond the individual’s control, but 
affect his/her decision on (further) education.

The parameter �1 estimated from the interaction term between the continuous variable 
Ineqs,t+14 and the discrete (binary) variable MSBi is the main coefficient of interest and indicates 
whether individuals with a lower family-education background living in states with high income 
inequality have a lower probability of completing secondary education. In order to present a 
more informative view of the expected changes in the educational outcome of children as a func-
tion of changes in the explanatory variables (economic background and income inequality), the 
marginal effects are estimated from Equation (5).

5  |   EMPIRICAL RESULTS

This section presents the study’s empirical findings. Section 5.1 estimates intergenerational edu-
cational mobility and investigates whether mobility at the state level is correlated with income 
inequality. Section 5.2 then deals with one important mechanism behind the relationship be-
tween inequality and mobility illustrated by the GGC, namely, whether greater income inequal-
ity contributes to a higher school-dropout rate for economically marginalized children.

5.1  |  The Great Gatsby curve

I estimate first the educational persistence between children and parents for each state based on 
Equation (4). Table 1 displays the levels of mobility across birth cohorts and the general results 
for all individuals born between 1940 and 1989. For the sample as a whole, the correlation coef-
ficient generated a value of .475, while the variation in intergenerational educational persistence 
across Brazilian states reached a maximum of .257, which represents the difference between Rio 
de Janeiro (.510) and Roraima (.253).

(5)ComSeci,t =�0+�1
(

MSBi× Ineqs,t+14
)

+�2MSBi+�3 Ineqs,t+14
+�1malei+�2 rurali+�3 bothPi+�4 racei+�5 birthi+�i.
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As already discussed in Section 2, the current level of income inequality between families 
can affect the investment in their children’s human capital and, consequently, these children’s 
chances of intergenerational mobility. It can therefore be expected that the variation in mobility 
presented in Table 1 can be explained by the significant variation in inequality across Brazilian 
states. According to the theoretical model of Solon (2004), what is particularly relevant for the 
accumulation of human capital is the level of inequality when children have completed their 
compulsory education and face a decision about whether or not to pursue further schooling. 
Therefore, as a measure of inequality this paper has used the Gini coefficients for the years in 
which the individuals should have concluded their compulsory schooling.

Given the variation over time in mobility shown in Table 1, I focused the investigation on 
one single birth cohort containing individuals born between 1970 and 1979 in order to minimize 
the life cycle bias.8 Consequently, the measures of inequality are based on the PNAD samples 
between 1984 and 1993, and in order to eliminate possible short-term fluctuations in inequality 
across these years, I average the Gini coefficients throughout the period under consideration.

Figure 1 plots the GGC for the Brazilian states. On the y-axis we find the level of intergener-
ational persistence in education estimated from Equation (4), while income inequality is plotted 
on the x-axis.9 The findings confirm the statistically significant relationship between the Gini 
coefficient and intergenerational mobility: states with a higher level of income disparity, such as 
Paraíba (PB) and Ceará (CE), presented higher values of persistence in education (or low levels 
of mobility), while the correlation coefficients tended to be lower in states with a more equal 
distribution of income, such as Santa Catarina (SC) and Amazonas (AM).

5.2  |  Linking inequality and school dropouts

In this subsection I move away from the analysis of intergenerational persistence in education 
via the correlation hypothesis to an investigation of the determinants which might better explain 
the association between inequality and mobility illustrated by the GGC.

For Kearney and Levine (2016) the concept of “economic marginalization” (also called “eco-
nomic despair”) plays a crucial role in understanding this association. Income inequality can 
negatively affect the perceived returns to investment in education from the perspective of an 
economically disadvantaged adolescent, through an effect on actual returns and/or an additional 
effect on the perception of those returns. Then children at the bottom of the income distribution 
tend to underestimate their expected-earnings premium since they do not believe that an invest-
ment in human capital can increase their chances of mobility, which leads them to leave school 
early.

According to the theoretical model developed by Kearney and Levine (2016), this feeling of 
marginalization arises as a consequence of higher income inequality. An increase in the 75/10 
ratio of income distribution might lead to direct social exclusion, particularly for children from 
socially vulnerable families who do not see the possibility of climbing up the social ladder via 
education. The marginalized population often lives in disadvantaged areas with negative neigh-
borhood behavioral patterns and notably restricted access to high-quality schools, thus reducing 
their belief in personal advancement through schooling, and consequently making social mobil-
ity more difficult (Rothwell & Massey, 2015).10

With this problem in mind, the empirical objective of this subsection is to investigate whether 
children from socially disadvantaged households living in states with greater income inequality 
have a lower chance of completing (secondary) education.
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Figure 2 provides the first empirical evidence for the subsequently applied econometric 
model. It presents the proportion of the population with secondary-school education, divided 
by the inequality groups and the educational achievement of parents, which is used as a proxy 
for “economic marginalization.”11 The findings highlight the effect of marginalization on the 
decision to leave school early. Note that, independent of the inequality level, less than 20% of 
children of illiterate parents have completed secondary education. In contrast, more than 80% of 
children of parents with a graduate degree have a secondary school-leaving certificate. In addi-
tion, Figure 2 confirms that for vulnerable children, dropping out of school is associated with in-
come inequality: the children of illiterate parents and parents with no (primary) education living 
in states with lower income inequality have a higher chance of completing secondary education 
than vulnerable children from high-inequality states.

In order to empirically test the assumption regarding economic marginalization, I run 
Equation (5) and present the results in Table 2. The first column contains the results for the 
whole sample, and the subsequent columns contain the values for the five-year birth cohorts.12 
The interaction term between the categorical variable “socioeconomic marginalization” and the 
continuous variable “income inequality” is the focus of this investigation and confirms the sta-
tistically significant effect of income disparity on educational attainment. The negative coeffi-
cient indicates that children of parents with no school certificate are more disadvantaged by an 
increase in income inequality. Specifically, each additional point in the 75/10 ratio decreases the 
likelihood of achieving secondary education by 5.4% for children of parents without education.

For a better overview of the interaction between income inequality and economic marginal-
ization, I estimate the marginal effects from Equation (5) and display the predicted probabilities 
for all the 10th values of the ratio 75/10 (from 3 to 12) in Figure 3. Note that, independent of the 

F I G U R E  1   The Great Gatsby curve. r = Pearson’s correlation. An asterisk indicates a correlation coefficient 
with a p-value of .1 or lower. Gini coefficients refer to the average values between 1984 and 1993. Source: 
PNADs, own estimates [Colour figure can be viewed at wileyonlinelibrary.com]

RO

AC

AM

RR

PA

AP

TO

MA

PI

CE

RN

PB
PE

AL
SE

BA

MG

ES

RJ
SP

PR
SC

RS

MS

MT GO

DF

r = 0.4245*

.2
.3

.4
.5

.6
In

te
rg

en
er

at
io

na
l p

er
si

st
en

ce

.52 .54 .56 .58 .62 .64.50 .60
GINI coefficient

Birth cohort (1970 − 1979)

https://onlinelibrary.wiley.com/


1238  |      LEONE

level of inequality, children of parents with no education have an even lower chance of complet-
ing secondary school. Moreover, both curves have different shapes and slopes: the slope of the 
no-education curve is higher, indicating that the effects of an increase in income inequality are 
disproportionately higher for children of parents with no education. As a consequence, at a low 
level of income inequality, there is a relatively small difference in the probability of achieving a 
secondary school certificate between children from educated and uneducated parents. However, 
as the 75/10 ratio increases, the gap between these two groups widens.

5.3  |  Robustness checks

5.3.1  |  Alternative econometric approaches

In the previous subsection, as a proxy for socioeconomic marginalization, I used a dummy vari-
able in Equation (5) indicating children of parents with no primary education (NoEducPi). As 
usual in such circumstances, the empirical model assumed that the correlations between the 
residual and the predictors are zero. But now, based on the theoretical approach of Wooldridge 

F I G U R E  2   Educational attainment and inequality. Estimations of income inequality based on the 75/10 
ratio of the total income of the economically active population aged 15 or over and with earnings greater than 
zero. The 75/10 ratio represents the relation between the income earned by individuals in the 75th percentile 
and the earnings of individuals in the 10th percentile. Source: PNAD-2014, own estimates [Colour figure can be 
viewed at wileyonlinelibrary.com]

0.17
0.14 0.15

0.34
0.31 0.31

0.58

0.53

0.61

0.79

0.75
0.73

0.85
0.82

0.84

0
.1

.2
.3

.4
.5

.6
.7

.8
.9

Po
pu

la
tio

n 
w

ith
 a

 s
ec

on
da

ry
 e

du
ca

tio
n

Illiterate No education Primary Secondary Tertiary
Parent’s level of education

Low Middle High Low Middle High Low Middle High Low Middle High Low Middle High

https://onlinelibrary.wiley.com/


      |  1239LEONE

T
A

B
L

E
 2

 
Im

pa
ct

 o
f i

ne
qu

al
ity

 o
n 

ed
uc

at
io

na
l a

tta
in

m
en

t

B
ir

th
 c

oh
or

t
A

ll
19

65
19

70
19

75
19

80
19

85

B
ir

th
 y

ea
rs

(1
96

5–
19

89
)

(1
96

5–
19

69
)

(1
97

0–
19

74
)

(1
97

5–
19

79
)

(1
98

0–
19

84
)

(1
98

5–
19

89
)

So
ci

oe
co

no
m

ic
 m

ar
gi

na
liz

at
io

n 
# 

In
eq

ua
lit

y
−

.0
54

2*
**

−
.0

48
6

−
.0

35
3

−
.0

03
46

−
.0

98
2*

*
−

.0
51

9

(.0
18

6)
(.0

64
4)

(.0
47

3)
(.0

33
5)

(.0
48

6)
(.0

46
2)

So
ci

oe
co

no
m

ic
 m

ar
gi

na
liz

at
io

n
−

.4
05

**
*

−
.5

35
−

.4
92

*
−

.7
05

**
*

−
.2

61
−

.2
70

(.1
04

)
(.3

50
)

(.2
87

)
(.2

08
)

(.2
51

)
(.2

37
)

In
eq

ua
lit

y
.0

12
9

−
.0

25
6

.0
38

7
−

.0
16

4
.0

92
9*

**
−

.0
17

0

(.0
13

8)
(.0

50
3)

(.0
37

7)
(.0

24
2)

(.0
32

7)
(.0

32
0)

M
al

e
−

.2
03

**
*

−
.0

98
8*

−
.1

14
**

−
.2

17
**

*
−

.2
91

**
*

−
.2

57
**

*

(.0
20

8)
(.0

53
1)

(.0
48

7)
(.0

45
5)

(.0
42

5)
(.0

44
5)

R
ur

al
−

.6
50

**
*

−
.5

75
**

*
−

.8
12

**
*

−
.7

84
**

*
−

.6
87

**
*

−
.4

90
**

*

(.0
33

3)
(.0

85
4)

(.0
83

1)
(.0

72
3)

(.0
67

4)
(.0

69
2)

Li
vi

ng
 w

ith
 b

ot
h 

pa
re

nt
s

.0
83

0*
**

−
.0

68
7

.0
31

2
.0

61
4

.0
50

5
.2

56
**

*

(.0
24

8)
(.0

68
3)

(.0
60

1)
(.0

53
7)

(.0
49

7)
(.0

49
4)

Bi
rt

h 
ye

ar
.0

15
9*

**
.0

07
22

−
.0

05
21

.0
15

7
.0

11
6

−
.0

37
3*

*

(.0
01

56
)

(.0
18

4)
(.0

17
1)

(.0
16

1)
(.0

15
5)

(.0
15

8)

W
hi

te
 (r

ef
er

en
ce

)
–

–
–

–
–

–

Bl
ac

k
−

.1
60

**
*

−
.1

89
**

−
.2

17
**

−
.0

88
7

−
.1

84
**

−
.1

52
*

(.0
36

6)
(.0

92
7)

(.0
87

2)
(.0

80
1)

(.0
73

0)
(.0

78
7)

M
ix

ed
 (w

hi
te

/b
la

ck
)

−
.2

71
**

*
−

.3
74

**
*

−
.3

05
**

*
−

.3
02

**
*

−
.2

56
**

*
−

.1
66

**
*

(.0
22

2)
(.0

56
8)

(.0
52

1)
(.0

48
9)

(.0
45

5)
(.0

47
6)

A
si

an
.2

96
*

.6
35

.9
38

**
*

.3
56

−
.4

13
.1

30

(.1
59

)
(.3

87
)

(.3
53

)
(.3

73
)

(.2
82

)
(.3

55
)

In
di

ge
no

us
−

.3
46

*
−

.6
53

−
.5

55
−

.2
09

−
.1

47
−

.3
81

(.1
91

)
(.6

19
)

(.4
57

)
(.3

96
)

(.3
57

)
(.3

62
)

(C
on

tin
ue

s)



1240  |      LEONE

B
ir

th
 c

oh
or

t
A

ll
19

65
19

70
19

75
19

80
19

85

B
ir

th
 y

ea
rs

(1
96

5–
19

89
)

(1
96

5–
19

69
)

(1
97

0–
19

74
)

(1
97

5–
19

79
)

(1
98

0–
19

84
)

(1
98

5–
19

89
)

C
on

st
an

t
−

30
.8

6*
**

−
13

.4
3

10
.5

4
−

30
.3

8
−

22
.5

7
74

.7
4*

*

(3
.1

09
)

(3
6.

29
)

(3
3.

80
)

(3
1.

78
)

(3
0.

73
)

(3
1.

47
)

O
bs

er
va

tio
ns

23
,0

08
3,

69
9

4,
22

3
4,

72
4

5,
38

7
4,

97
5

N
ot

es
: S

ta
nd

ar
d 

er
ro

rs
 in

 p
ar

en
th

es
es

. d
y/

dx
 fo

r f
ac

to
r l

ev
el

s i
s t

he
 d

is
cr

et
e 

ch
an

ge
 fr

om
 th

e 
ba

se
 le

ve
l. 

A
ll 

pr
ed

ic
to

rs
 a

t t
he

ir
 m

ea
n 

va
lu

e.
So

ur
ce

: P
N

A
D

-2
01

4,
 o

w
n 

es
tim

at
es

.
*p

<
.0
5 ,

; *
*p

<
.0
1 ,

; *
**
p
<
.0
0
1 .

T
A

B
L

E
 2

 
(C

on
tin

ue
d)



      |  1241LEONE

(2010), I relax this assumption and consider the case where the probit model contains a binary 
explanatory variable that is endogenous.

The “feeling of marginalization” varies according to parents’ economic situation, and having 
both parents in the household can shift the family’s budget constraints, providing higher socio-
economic status for the family, similarly to a higher level of parental education. I therefore use 
for the variable responsible for the socioeconomic marginalization (NoEduPi) the instrumental 
variable “both parents” (bothPi) which is a binary variable equal to 1 if the individual lived with 
both parents in the household at the age of 15. In this subsection I continue to use Equation (5) 
to study the effects of economic marginalization on the chances of completing secondary edu-
cation, but the empirical investigations have been conducted on the basis of three different em-
pirical approaches: OLS estimations of a linear probability model (LPM), two-stage least squares 
(2SLS) estimations of the LPM, and a bivariate probit that drops the variable (bothPi) from the 
probit for MSBi.

13

Table 3 provides the results of the robustness checks using the whole sample and confirms 
that the estimates from Section 5.2 are also robust to alternative econometric approaches. For 
the sake of brevity the table reports only the coefficients �1 from the interaction term between 
income inequality (Ineqs) and the proxy for socioeconomic marginalization (MSBi). Next, I have 
used margins to obtain the predicted probabilities for this interaction and have also displayed 
the adjusted predictions of educational chances at representative values of income inequality 
(APRs), that is, for every 10th value for the distribution of the 75/10 ratio.

As in the main model specification, all three expanded models presented negative and statis-
tically significant values for the interaction term, indicating that the higher the inequality level 

F I G U R E  3   Adjusted predictions for secondary education. Estimations of income inequality based on the 
75/10 ratio of total income of the economically active population aged 15 or over and with earnings greater than 
zero. The 75/10 ratio represents the relation between the income earned by individuals in the 75th percentile 
and the earnings of individuals in the 10th percentile. Source: PNAD, own estimates [Colour figure can be 
viewed at wileyonlinelibrary.com]
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in the state, the lower the share of students with a secondary school-leaving certificate. The non-
linear models (columns 1 and 4) give larger estimated coefficients for this interaction than the 
linear model (columns 2 and 3): − 0.0540 and − 0.0487 versus − 0.0179 and − 0.0175, respectively, 
suggesting that the nonlinearity in the probit models plays a decisive role in determining the 
chances of formal educational achievement.

With the estimations of marginal effects for different inequality levels, it is possible to 
observe that the effects of economic marginalization differ greatly according to the level of 
inequality. When MSBi is assumed to be exogenous, the probit and LPM models provide very 
similar average partial effects by increasing income disparity. Children of parents with no 
formal education in the lowest inequality decile have, for example, a 22% lower chance of 
achieving a secondary education certificate than pupils from parents with at least primary 
education. The same difference in the top decile is approximately 40%. This empirical evi-
dence remains practically unchanged when bothP is used as instrumental variable in the LPM 
estimation.

Last, but by no means least, the use of the bivariate probit, assuming that MSBi and bothPi 
are correlated, presents substantially lower estimated APRs than the (normal) probit model. 
However, the estimates continue to indicate the same direction and statistical significance.

5.3.2  |  Alternative model specifications

In the following, I explore in Table 3 the dependence of parameter �1, estimated from Equation 
(5), on four specific changes in model specification: In column 5, the estimations were limited to 
individuals who have never lived in another Brazilian state or another country. Column 6 used 
the 90/10 ratio as an indicator of income inequality, instead of the 75/10 ratio. In column 7, I 
changed the variable responsible for socioeconomic marginalization, substituting parents with 
no (primary) education for illiterate parents. Finally, in column 8 the dummy variable repre-
senting children with illiterate parents has been added to the empirical model and estimated in 
combination with NoEducPi.

14

All four expanded models generated robust results, demonstrating the significantly negative 
impact of income inequality on educational attainment, as already indicated. In this context, it 
is hardly surprising that the results for column 5, with only individuals who have never lived 
in another state, indicated a higher effect of inequality on educational outcomes than the other 
specifications. As already noted by Kearney and Levine (2016), boys and girls who have been 
born into a region with an extremely uneven distribution of wealth and have never seen another 
reality tend to underestimate the returns on schooling, given their lower belief in social mobility 
through education.

Once again, the estimations of marginal effects for different inequality levels pointed to an 
increase in the gap in educational attainment by the aggravation of income disparity. According 
to the model with only the local population, for example, the advantage of having parents with 
primary education is 21.0% at the bottom of the distribution and 42.3% at the other extreme of 
the inequality scale. These results are consistent with the findings presented in Figure 3 and 
show that, keeping all the other variables constant, the adverse effect of socioeconomic margin-
alization on the chance of completing secondary education tends to be stronger in states with 
greater income disparity.
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6  |   CONCLUSIONS

The estimates presented in this paper are based on data from the mobility supplement to PNAD-
2014, which is a nationally representative survey from Brazil detailing the educational attain-
ments for two generations within the same family. The empirical findings provided here have 
shown for the first time that intergenerational persistence in education varies substantially across 
Brazilian states. Together with findings from other countries (Azam & Bhatt, 2015; Chetty et al., 
2014; Güell et al., 2018), this work strengthens the assumption that mobility can vary consider-
ably within a single country.

This paper has also examined the spatial variation in intergenerational educational mobility 
across Brazilian states, and for that purpose correlated mobility with income inequality at state 
level. I have found compelling empirical evidence for a statistically significant association be-
tween intergenerational mobility and income inequality, thus confirming the existence of the 
“Great Gatsby curve” at the national level as well: persistence in educational levels across gener-
ations tends to be stronger in states with a more unequal income distribution.

In addition, this work has illuminated the mechanisms underlying the link between inequal-
ity and mobility presented in the GGC, currently the biggest gap in this field of research. Thanks 
to the empirical approach proposed by Kearney and Levine (2016), it was possible to study the 
effects of an increase in income inequality on the chances of education for children from socially 
vulnerable families. I have found compelling evidence that offspring born into families with no 
education are more likely to leave school early if they live in states where the gap between the 
bottom and the middle of the income distribution is wider. These findings are particularly rele-
vant for the literature because they are independent of the econometric model and remain robust 
to different model specifications and alternative econometric approaches.

The empirical results reported herein should be considered in the light of two main short-
comings. First, data limitations did not allow me to calculate the Gini coefficient for the years 
before 1976, and consequently, the GGC was limited to the (younger) individuals born after 1970. 
Second, my empirical model was not able to examine the motivations for school dropout. Future 
studies should explore students’ own stated reasons for dropping out and investigate whether 
these reasons are consistent with the theoretical model developed by Kearney and Levine (2016) 
and applied in this paper. The main challenge for this investigation is the inclusion of data on 
student perceptions in relation to the expected returns to education which should be isolated 
from dropout decisions due to academic difficulties or other external factors.

Nonetheless, the findings of this study have key implications for policy-making and highlight 
the need to promote and develop policies and initiatives to support the educational trajectories of 
students with less educated family background. In order to increase the chances of intergenera-
tional mobility in Brazilian society, public interventions should focus on programs that increase 
the expected return on human capital investment in those children. To do this, two improve-
ments appear to be fundamental: the improvement of the real return associated with education, 
but also its perception among students. To increase social fluidity, public institutions in Brazil 
should combat the feeling of “social exclusion” by economically disadvantaged children, making 
them believe in the transformative power of education.
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ENDNOTES
	 1.	 This paper is supplemented by a comprehensive Online Appendix with relevant information concerning the 

educational system in Brazil, the data harmonization, the codification process for the variables, additional 
figures and the formal description of the underlying theoretical models.

	 2.	 See the online supporting Information for a formal description for the theoretical models of Kearney and 
Levine (2016) and Solon (2004).

	 3.	 The information about the education and occupation of parents refers to the level when the respondents were 
15 years old.

	 4.	 In those cases where the educational level of the father and mother is known, this paper will use the educa-
tional attainment of the most educated parent in the empirical estimations.

	 5.	 According to the IBGE, the life expectancy in Brazil in 2014 was 75.2 years.

	 6.	 Table A1 reports the summary statistics on income distribution, educational attainment, average age, and 
share of rural population divided by the states and macro-regions of Brazil.

	 7.	 The decision to include the 75/10 ratio from the year in which the respondent was aged 14 in Equation 
(5) is based on the theoretical model of Solon (2004). Following this model, what is particularly relevant 
for the accumulation of human capital is the level of income inequality when children are self-evaluating 
their return to human capital, that is, they are facing a decision about whether or not to pursue more 
years of schooling. Then, for the Brazilian case, this “self-evaluation” could not occur before the age of 
14 since schooling was compulsory for children aged between 7 and 14 years. See the online Supporting 
Information for a description of the model of Solon (2004) and an overview of compulsory education in 
Brazil.

	 8.	 The youngest cohort (1980–1989) has not been chosen for the investigation because approximately 9.2% of the 
individuals in this group were enrolled in the educational system in 2014. The oldest birth cohorts (1940–1949 
and 1950–1959) needed to be excluded from the analysis because there are no data available for the measure 
of the Gini coefficient for the years before 1976.

	 9.	 The original GGC used the intergenerational elasticity (regression coefficient) on the y-axis instead of the cor-
relation coefficient. However, in the context of developing countries where the access to formal education has 
been considerably expanded in recent decades, the relative measure of mobility will make more sense for the 
investigation of mobility (Torche, 2019). Leone (2021) confirmed for Brazil a significant increase in the inter-
generational educational mobility over time. However, he showed that this increase was principally caused by 
the general increase over time in the years of schooling (“elevator effect”) and not by changes in parent–child 
transmission.

	10.	 See the online Supporting Information for a detailed description of the theoretical model of Kearney and 
Levine (2016).

https://data.mendeley.com/datasets/cc7g3nt5kh/1
ftp://ftp.ibge.gov.br/Trabalho_e_Rendimento/Pesquisa_Nacional_por_Amostra_de_Domicilios_anual/microdados/2014/
https://orcid.org/0000-0002-4131-8774
https://orcid.org/0000-0002-4131-8774
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	11.	 For this exercise, the 27 states in Brazil have been classified into three inequality groups (low, middle, and 
high) according to the 75/10 ratio of income distribution.

	12.	 Because there is no nationally representative database for the period prior to 1981 that could be harmonized 
in a reliable way with the most recent PNAD samples, this subsection limited the estimates to individuals 
born from the year 1965 onwards, thereby using the income inequality after the year 1981. See the online 
Supporting Information for a detailed description of the data harmonization.

	13.	 To facilitate comparison, Table 3 also contains the estimation results from the probit model in Section 5.2, in 
which the variable bothPi was treated as exogenous.

	14.	 For the specification in column 8, the empirical model assumes the form
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