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Abstract: Patterns of inequality tend to seriously undermine any attempt at economic growth policy
when the inequality is perceived by significant groups of individuals as unjust, inhuman, and
insurmountable. One country with a high degree of inequality has been Brazil (usually in the world
top-10). Brazil had also witnessed strong dynamics of certain indicators, such as the Gini coefficient,
over the last several decades. However, so far, such dynamics have not been properly analyzed,
especially considering the significant differences across Brazilian states. For filling that gap, this
study used econometric techniques specific to time series and tried to identify structural breaks in the
series of Gini coefficients for the 27 Brazilian states since 1976. Results showed a tendency towards
an increase in inequality until 1995, followed by a reduction in inequality since 2000. Some cases of
Brazilian states were related to the absence of structural breaks, showing a maintenance of historical
trends in the evolution of inequality, which raises important policies’ challenges.

Keywords: inequality; Gini coefficient; structural breaks; Brazil

1. Introduction

The issue of socioeconomic inequality—how certain resources in a community are
concentrated in clusters of that community—has been a theme in economic and political
debates for most societies since World War II. Although combating inequality is often
second to the priority of economic growth, the negative consequences of socioeconomic
inequality are evident and are themselves a significant brake on the economic growth of
each country as well as that of neighboring economies.

Inequality of income and resources in Brazil has been a concern of scholars since it
first began to be measured, detailed, and debated. It has been a concern for more than fifty
years. This work will revisit this long debate, from pioneering authors such as Josué de
Castro and Celso Furtado, but bringing the focus to a reality hitherto worked with little
detail: the possible existence of several Kuznets cycles in the inequality indicators observed
for both the Brazilian federation and each state.

Additionally, our work will observe the presence of inflection points in the evolution
of the Gini coefficients, both for Brazil and within each of the 27 states. We will carry out
this investigation using official data since 1976, given the robustness of the data available
from that point of initial observation.

For this purpose, we will use econometric techniques associated with time series,
focused on the identification of structural breaks, identifying the moments of change in the
evolution of the Gini coefficient observed for each state [1].

The structure of this work is as follows: beyond the Introduction section, Section 2
will revisit the literature—both national and international—on economic inequality and
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will culminate in three hypotheses, tested here. Hypothesis 1 follows [2], who defended the
existence of a single Kuznets cycle to explain the evolution of inequality in countries like
Brazil since the end of World War II. Hypothesis 2 follows [3] who defended differences
between states in terms of endogenous evolutions in patterns of socioeconomic inequality.
Hypothesis 3 is supported by [4] who, contrary to authors who defend a single Kuznets
cycle, propose shorter cycles of reactions/interactions between federal and state policies
and spontaneous expressions of inequality (such as in [5]) which overlap the single Kuznets
cycle. Subsequently, Section 3 will empirically test these hypotheses and discuss them.
Finally, Section 4 will present conclusions, implications derived from this work, and
opportunities for future research.

2. Literature Review
2.1. From Pareto and Kuznets to Josué de Castro and Celso Furtado—The Evolution of Inequality
and Its Distribution among the Brazilian States

As studies by [6,7] showed, the evolution associated with patterns of inequality
registered in a given country has different configurations. From studies of Pareto or the
famous Kuznets curve (dated 1955 and inspired by Tocqueville texts) to the presence of
several Kuznets curves observed in a long period of observations, many contributions have
sought to analyze the patterns of inequality of a society with the evolution of economic
growth or with the temporal evolution in itself [8].

As [9] has argued, the debate on inequality is often accompanied by diverse priorities
as well as a certain confusion of objectives. Within the first issue—the presence of other
priorities—we have a triangle of issues. This triangle is made from the dimensions of
economic growth, the minimum of effective rights, and the minimum of structures available
to citizens. Thus, on a political agenda, priority is given to achieving higher (and sustained)
levels of economic growth and to offering citizens a minimum level of effective rights
(such as minimum schooling or public health response systems in the face of medical
emergencies) as well as relevant infrastructures (e.g., plumbing, electrification, media, or
housing quality). Only after these objectives are achieved at levels considered politically
satisfactory does the problem of inequality between social groups and within the same
groups currently become an important issue on the political agenda. Regarding confusion
of objectives, Ref [9] refers to the confusion in many public debates between inequality and
absolute poverty /wealth, between income inequality and consumption inequality, and
between inequality of usufruct and inequality of power.

However, several authors—from [9] to [8]—warn of the consequences of these inequal-
ities. Ref [10] believe that inequality compromises the economic growth process itself. This
argument is seconded by authors like [8], who claim that inequalities tend to endure and
reproduce, functioning as a significant factor to explain the different rates of economic
growth worldwide. We will revisit this debate in the following paragraphs.

If originally the bell figure of a Kuznets curve suggests that the pattern of inequality
increased up to a given inflection point observed in relation to both economic growth
and the temporal trend, the works of [11] claim this figure has been stretched over time,
assuming the presence of several bells. In the genesis, and looking at the interpretations
of [6,8], inequality in extremely poor societies is usually very low, because the population’s
incomes are equally low and their destiny is focused on subsistence consumption. As
industrialization progresses, there is the mobility of workers from the lowest-paid sectors
(agriculture and other branches of the so-called primary sector) to the highest-paid sectors
(such as industry). Given the heterogeneity specific to the various tasks associated with the
industry, Kuznets suggested the presence of differentiated remuneration in societies based
on industrialization, which led to greater inequality in distributed remuneration as well
as in associated living conditions. At a later stage, with the development of welfare states
with redistributive mechanisms (such as a progressive tax system), inequality tends to
decrease, leading to the famous Kuznets hypothesis of an inverted U associating inequality
with development.
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The various empirical tests launched to test the Kuznet curve (or Kuznet curves)
have given few encouraging results if a universal law was sought. Little by little, control
factors were attached to the bivariate relationship of origin—namely, financial liquidity,
the volume, and composition of public expenditures, the opening of the economy, age
structure, etc. Clear results were generally achieved for limited sample countries and for
defined periods.

In Latin America, as [8] reports, there was a certain approximation of the average
income in recent decades, but there is still great inequality within countries. The lowest
inequality for countries in the region is in Uruguay (Gini coefficient of 0.45), with the
highest inequality patterns in Brazil and Bolivia, with Gini coefficients above 0.60.

Other authors like [12] discuss the majority of Latin American countries as spaces
influenced by the persistence of low wages despite technological capacity, which led them
to receive foreign direct investment without the capacity to raise local wages, a more
evident phenomenon since the 1960s. [12] further details the composition of the work of
these countries (characterized by the prevalence of low salaries but with high technological
capacity), identifying high densities in rural populations, and with a significant population
of artisanal and industrial producers limited to the local market, as well as an urban
population with strong stimuli left to informal sectors and concentrated on employees of
the exporting industry and new entrepreneurs.

Ref [13] has also detailed the impact of dynamics of sub-spaces in the dynamics of
inequality observed for all spaces. It was evident that changes in inequality within each
space will lead to changes in global inequality. Alternatively, in the discussion of global
inequality, the works of [14,15] showed that global inequality tends to decrease when more
unequal sub-spaces have higher growth rates, especially sub-spaces whose residents have
lower per capita incomes.

Among the works that clearly elucidate the correlations between socioeconomic
inequality and a diversity of indicators is that of [10]. The authors draw various correlations
between patterns of inequality and a great diversity of socioeconomic dimensions, ranging
from crime and latent violence to patterns of schooling.

2.2. About the Gini Coefficient

The advantages and limitations of using the Gini coefficient as a metric for inequality
patterns of an economy have already been discussed and detailed to a great extent [16-18]. Pro-
posed by a contemporary of Vilfredo Pareto—the Italian Corrado Gini—the Gini coefficient
compares each person’s income with the income of everyone individually, and the sum
of all bilateral income differences is divided by the number of individuals included in the
calculation. The resulting Gini coefficient ranges from 0 (absolute equality) to 1 (where
all earnings are in the hands of a single holder). As [8] outlines, Gini coefficients between
0.25-0.3 are found in the most egalitarian countries (like some Nordic countries, the Czech
Republic and Slovakia, and also cases like Cuba and Liberia, according to [19]) while values
around 0.6 are common in countries such as Brazil and South Africa.

The dynamics surrounding the progression of the Gini coefficient have been discussed
for most of the countries observed. For example, the evolution of the respective progression
in the United States of America was rather unique. Authors like [8] showed that inequality
in the United States of America decreased until the end of the 1970s when it reached a value
of 0.35. Since that time, the value has continued to rise. But this increase was seconded by
countries like China or Russia. The European Union itself has maintained Gini coefficients
around 0.4.

Other authors [8,15] suggest the introduction of superior details to the calculation to
understand the sources of inequality—whether it is due to the inequality between group-
ings of society or space (between-components), or to inequality within each grouping
(within-components). Authors who contributed to the argument of inequality between
societal groups include [20,21]; in contrast, authors like [22,23] address inequality within
groups. Thus, studies focusing on inequality have reinforced the need to look for inequal-
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ity within each region, or in the case of a federal country, for inequalities within each
state as well as the respective evolution. In reality, as [8] claimed, inequality—if viewed
as the responsibility of individuals—requires social policies for individuals, regardless
of states/spaces; if inequality is viewed as the responsibility of localization, it requires
differentiated social policies.

Given our intention to study the inequality observed in the states of Brazil, we will
now detail the reality of the socioeconomic differentiation of the 27 states in the next section.

2.3. The Situation of Brazil in This Debate

Socioeconomic inequality in Brazil gave rise to a vast study that, without neglecting
previous contributions, emerged with its own cadence from authors such as [24-26].

To [24], social inequality was a reality that affected individuals and groups in its
fullness, a vision that [25] believe still continues today. If [24] started with a structuralist
vision in his studies before 1960, he later understood how inequality not only manifests
in the differentiation of calorie patterns ingested by individuals, but also affects the same
individuals in all dimensions of human participation. It proposes structural development
plans that would affect all Brazilian states, focusing on the development of agriculture and
subsequently on other sectors of activity.

In contrast, Refs [25,27]—in [28] and following [29]—argues that the unequal distribu-
tion of income in Brazil is the result of a distributive tacit agreement between the economic
and political power of social classes. Under the ECLAC center-periphery debates from
1948, Ref [25] calls for a new South American political generation, capable of combating
(from within) the inequality of Latin American states, depressed by stages of latent under-
development (meaning that even growing in terms of production and income, they are
not successful in reducing inequality). As a consequence of regional and state inequalities,
Furtado suggests that these inequalities converged in a poverty of opportunities, hope, and
access—that is, poverty under different dimensions, approaching the holistic reading of
Josué de Castro [25,28].

Income inequality in Brazil thus has special nuances. Authors such as [8,30] have
shown that Brazil currently covers the spectrum of world distribution—having citizens
living with some of the smallest incomes in the world but also having citizens with some of
the highest incomes in the world. As [8] shows, a fifth of the Brazilian population is better
off than the poorest Americans.

Brazil, with improvements to its economy, witnessed an inclusive growth process until
2014. This allowed an improvement in the GINI index and brought 26.5 million Brazilians
out of poverty. However, in recent years a decline in these indicators has been reported.
Social inclusion started to grow but was interrupted and, since 2014, extreme poverty
has increased by 40%, as a result of a combination of falling income, unemployment, and
increased inequality [31].

According to the World Bank classification, Brazil is classified among countries with
medium-high income, based on the Gross National Income (GNI) per capita. By that
criterion, the poverty line is bounded below $5.50 PPP. In 2018, there were 52.5 million
people living in poverty in Brazil, with incomes below US $5.50 PPP per day, approximately
R $420 per month (this number corresponds to 25.3% of the population). The number of
people living in extreme poverty was 13.5 million, with a per capita monthly income of
less than R $145, or US $1.9 per day, which is the World Bank’s classification of extreme
poverty [32].

Until the 1930s, the hunger felt by individuals living in many Brazilian states was the
greatest reflection of inequality; only after the crisis of 1929 did Brazilian agriculture start
to diversify and increase the supply of basic necessities to its population. From the 1930s to
the end of the 1980s, the government began to control distribution and set prices to try to
offer better living conditions to the poorest people.

The 1980s became known as the “lost decade” [33], marked by an increase in poverty
and an overall economic decline. It was a period accompanied by an increase in the degree
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of inequality, where average income fell and inequality grew, causing social welfare to
decline. In this period, the average income of the richest 20% increased from 63 to 65%,
while the average income of the poorest 50% decreased from 14% in 1980 to 12% in 1990.
Despite this “lost decade,” the responsibility of the state in social assistance appeared for
the first time in the 1988 Constitution; at that time, governments were required to guarantee
a minimum level of security and income for all citizens. In line with the Constitution, some
federal income distribution programs—such as the Continuous Payment Benefit (BPC) and
Rural Social Security (PSR)—were created with the objective of protecting vulnerable social
groups, such as the elderly and people with disabilities who have limited ability to work.
BPC works through non-contributory transfers, guaranteeing minimum resources for basic
consumption, while PSR serves informal workers, giving them access to social security
(Barrientos, 2013).

Socioeconomic inequality also increased from 0.597 in 1980 to 0.603 in 1990. In the
same period, the percentage of families with an income below the minimum wage increased
from 20.8% in 1979 to 26.5% in 1990 [34]. Since the height in 1990, there has been a gradual
reduction to the most recent date (2018), with a value of 0.53.

Poverty and social inequality in Brazil in the 1980s were studied by several authors,
based on the diagnosis of Hélio Jaguaribe and his team. In 1987, the government proposed
a government action plan which aimed to benefit 73 million people. Among the measures
envisaged were the doubling of the purchasing power of the minimum wage and a food
supplement for 60 million Brazilians [35].

At the beginning of the 1990s, with the economy opening, the government believed
that deregulating the market would provide greater incomes, emancipate poor families,
and improve the realization of citizenship rights [36].

During the 1990s, two important civil society actions redesigned the landscape of
fighting inequality and hunger in Brazil. The first was the creation of Pastoral da Crianga, an
ecumenical entity that aimed to eradicate child malnutrition, by Bishop Dom Evaristo Arns
and his sister Zilda Arns. The second came from Herbert de Souza, who in 1993 started a
campaign that would profoundly mark the new direction of the fight against hunger in
the country. Citizenship Action Against Hunger, Poverty, and for Life—which gained the
approval of society as a whole as well as the federal government—was a movement to fight
hunger and included a recommendation to create a Food Security Council. The Council
was created under the acronym CONSEA and was led by Bishop Dom Paulo Morelli.
During the tenure of President Fernando Henrique Cardoso, CONSEA was abolished and
actions to combat hunger were taken over by first lady Ruth Cardoso. Only in 2003, with
the election of Lula da Silva as president, did CONSEA resume [37].

Citizenship Action Against Hunger, Poverty, and for Life was such an inspiring
campaign that many other entities joined forces, and a movement that was initially focused
only on fighting hunger expanded to spotlight poverty as a whole. Over time, even entities
that emerged to combat hunger have improved and expanded their focus of action.

In 2003, with the rise of the Workers’ Party, social programs gained strength under
the administration of President Luiz Inacio Lula da Silva, and the first action of the new
executive was the creation of the Zero Hunger Program. This program was implemented
after the creation of the Extraordinary Ministry of Food Security (MESA), which aimed to
formulate and coordinate the implementation of a National Food and Nutrition Security
Policy. However, after only a year, this Ministry was extinguished and replaced by the
Ministry of Social Development and Fight against Hunger (MDS). This action intended to
spotlight the convergence of government actions aimed at social inclusion, the fight against
hunger, the eradication of poverty, and social inequalities [38].

Although the state’s social policies were established by the 1988 Constitution, it was
only in the 1990s that public policies to combat poverty began to emerge. In 1992 the federal
government instituted the Minimum Income Guarantee Program; in 1993, the Continuous
Service Benefit was implemented, in 1996, the Child Labor Eradication Program, and in
1995, the Solidarity Economy Program. In the early 2000s, these programs were expanded
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and reformed. In 2001 the Bolsa-Escola, the Bolsa Comida, and the Auxilio-Gas were
created, in 2003, the Food and Zero Hunger Card were created. In October of the same
year, the unification and remodeling of all these programs resulted in the Bolsa Familia
Program, instituted on 9 January 2004 [39].

According to [40], Bolsa-Escola was intended for low-income families with children
between 6 and 15 years old, while Bolsa-Comida benefited those with children up to age 7.
The operation of both programs was identical, targeting families with per capita income
below half the minimum wage; both were associated with public health and education
programs and the transfer of funds was made directly to the beneficiary via a magnetic
card. Both benefits had the same value of R $15 per child, limited to three benefits per
family. Under Auxilio-Gas, the benefit was R $7.5/month, targeting low-income families
whose members earned per capita income of up to half of minimum wage per month.

According to a survey by [40], these programs were not effective at reducing poverty
or misery. Bolsa-Escola was the most effective, considering the sum of the results achieved.
Bolsa-Food and gas assistance had a very small impact on its target groups: only 1.5 million
people were impacted, which represented 1% of the vulnerable population at the time [40].

In October 2003, through Provisional Measure No. 132, converted into Law 10,386 /2004,
the Bolsa Familia Program (PBF) was created, as a result of the merger of many of the
previously mentioned programs. The objective of this union was to reduce administrative
expenses, based on coordinated and integrated intersectoral management, configuring
itself as a direct income transfer program [38]. This action was only possible thanks to the
creation of the Cadastro Unico (“CadUnico”), which was the instrument that identified
and characterized low-income families, allowing the government to better understand the
socioeconomic realities of this population.

Social investment increased in Brazil during the period between 1980 and 2010, from
13% of the gross domestic product (GDP) in the 1980s to almost 25% in 2010. These findings
can also be observed in the work of [24] or of [27]. According to [30], we can consider
the Continuous Payment Benefit (BPC), the rural retirement benefit, and Bolsa Familia
(PBF) as the three major federal income transfer programs (currently worth around 4% of
Brazilian GDP).

From 1993 to 2010, 60 million people migrated from low-income (classes D and E) to
middle-income classes (class C). This result is partly due to income distribution programs
such as Bolsa Familia, but also to the demographic change in Brazil, such as fewer children
and the elderly and more people of working age.

Souza [30] analyzed the Brazilian income tax data from 1926 to 2015 to measure
inequality and evidence the concentration of wealth at the top of the social pyramid. Ac-
cording to the author, the fluctuation in the concentration of Brazilian income coincides
with historical political moments. Since 1920, Brazil registered an increase in the concentra-
tion of income, reaching its peak in the years 1942-1943, during the Vargas dictatorship;
after that, there was a slight decline, but it returned to growth in the 1960s, with the new
dictatorial regime. Even with the re-democratization in the 1980s, inequality continued
to grow, and although there has been a reduction since the 1990s, expressed by the Gini
coefficient, the data indicate that at the top of the pyramid, there was no impact and,
therefore, the redistribution essentially occurred only among the 90% of the middle classes,
without affecting the richest 10%. Also, [30] points out that the concentration of Brazilian
income in the past was lower than in rich countries, but the difference widened after the
second war.

De Mendonga et al. [41] detailed several empirical analyzes on inequality and income
for the five Brazilian macro-regions. The study by [41] compared the Gini and Theil
indexes and the income ratio of the richest 10% with the poorest 40% between 1999 and
2008. The results show that the South was the region with less inequality while the
Northeast had the worst performance. For the authors, some factors help to explain the
fall in Brazilian inequality in this period, among them, the commercial opening, the real
increase in the minimum wage, the technological and financial development, the reduction
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of unemployment, and the Bolsa Familia program. However, factors such as the shift in
political power and increased social spending did not impact inequality. On the other hand,
corruption had a positive correlation with the increase in inequality.

According to [42], as a continental country, Brazil faces serious problems of regional
inequalities, which were originated in the late 19th century but still persist. Although
projects have appeared overtime to promote the development and integration of Brazilian
regions, these initiatives have never managed to mitigate such differences. According
to [42], these differences are the result of the lack of a long-term development project.
These Regional inequalities must be understood as imbalances/disparities in the rates
of economic growth in different areas of the country, which means that regardless of the
indicator, the North and Northeast regions tend to present the worst rates, while the
South and Southeast tend to show the better growth rates. Although there has been an
improvement in recent decades, the disparities remain. The problem arises from industrial
and, later, financial centralization in the South/Southeast regions, and even though the
Federal Constitution (1988) stipulated the adoption of a national integration project, until
now, such policy has not been implemented and has not prevented the intensification of
regional inequalities.

2.4. Intra-State Inequality in Brazil

If, as seen, the evolution of the Gini coefficient for the Brazilian federation had these
periods identified (growth over the 1980s, maximum peak in 1990 with a coefficient of 0.63,
and a gradual reduction until today, with a value of 0.53 in 2018), it is important to detail
the different evolution of each state.

The states with the maximum value of the Gini coefficient in the period 1976 to 2018
were Espirito Santo (maximum 0.658 in the Gini coefficient in 1988), Amapda (maximum
0.658 in 1993-1994), and Paraiba (maximum 0.656 in 1999-2000). In contrast, the states with
the lowest values in the same period and considering IBGE (2018) as source were Roraima
(0.393, in 1983), Santa Catarina (0.409, in 2014), and Amapa (0.429, in 1989).

If we look at the standard deviation calculated for the Gini coefficients between 1976
and 2018, the states with the highest deviations were Amapa (standard deviation of 0.054),
Piaui (standard deviation of 0.051), and Santa Catarina (standard deviation of 0.047). This
demonstrates that there was a marked dynamic of inequality patterns measured for these
states over these four decades.

The states with the lowest deviations—and therefore with the most stable Gini
coefficients—were the states of Brasilia (Distrito Federal) with a standard deviation of
0.018, Sao Paulo (standard deviation of 0.018), and Rio de Janeiro (deviation of 0.029).

Considering the most recent available work [3], the least unequal Brazilian cities and
their Gini coefficients are:

1.  Sao José do Horténcio (in the state of Rio Grande do Sul, RS) 0.28
2. Botuvera (Santa Catarina, SC) 0.28

3. Alto Feliz (RS) 0.29

4.  Sao Vendelino (RS) 0.29

5. Vale Real (RS) 0.29

6. Santa Maria do Herval (RS) 0.30

7. Tupandi (RS) 0.31

8.  Campestre da Serra (RS) 0.31

9. Nova Padua (RS) 0.32

10. Corrego Fundo (in the state of Minas Gerais) 0.32
11. Santa Rosa de Lima (SC) 0.32

12. Picada Café (RS) 0.32

13. President Lucena (RS) 0.32

14. Vila Flores (RS) 0.32

15.  Morro Reuter (RS) 0.32
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A report from 2020 [43] details the Gini index for each state capital in Brazil considering
the income distribution:

Recife (0.605)

Joao Pessoa (0.587)
Sao Paulo (0.581)
Vitéria (0.573)
Aracaju (0.573)
Fortaleza (0.566)
Palmas (0.562)

Boa Vista (0.556)

9. Macapa (0.552)

10. Rio de Janeiro (0.552)
11.  Porto Alegre (0.547)
12. Belo Horizonte (0.545)
13. Maceio (0.535)

14. Natal (0.534)

15. Sao Luis (0.531)

16. Curitiba (0.525)

17.  Manaus (0.523)

18. Rio Branco (0.518)
19. Teresina (0.511)

20. Campo Grande (0.507)
21. Florianépolis (0.476)
22.  Goiénia (0.475)

Just for comparison, the most recent value available for Brasilia (the Federal capital)
has been provided by [44] and it is 0.628 (for the year of 2010).

Figure A1l (at Appendix A) details the evolution of the Gini coefficient for the 27
Brazilian states since 1976. Overall, checking Figure Al and the previous ranks, we follow
the suggestions of [41,42] the socioeconomic inequality tends to be more severe in North
and Northeast regions while the socioeconomic inequality tends to be reduced in South
and Southeast regions.

PN A LN

2.5. Literature Synthesis and Working Hypotheses

We can summarize the positioning of the various currents in view of the evolution of
inequality in Brazil as follows:

—  Tucker [2] defends the existence of a single Kuznets cycle to explain the evolution of
inequality in countries like Brazil since the end of World War II;

— Narloch [3] defends differences between states in terms of endogenous changes in
patterns of socioeconomic inequality;

— Caldeira [4], contrary to authors who defend a single Kuznets cycle, proposes shorter
cycles of reactions/interactions between federal policies and spontaneous expressions
of inequality (as in [45]); these short cycles overlap the single Kuznets cycle and are
periodically delimited.

Summarizing the literature review with the evidence discovered so far, three hypothe-
ses emerge:

Hypothesis 1 (H1). Brazil, unlike the original modeling of the Kuznets curve, has had sev-
eral Kuznets cycles. This hypothesis implies phases of growth of inequality followed by phases

of mitigation.

Hypothesis 2 (H2). As a result of state and federal endogenous dynamics, combined with state and
federal policies, different states experienced different dynamics in terms of socioeconomic inequality.

Hypothesis 3 (H3). There are specific and short cycles for each state.
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3. Empirical Section—Testing Breaks in Brazilian Series for Gini Coefficient

To test the existence of structural breaks in the series related to the Gini index com-
puted for each Brazilian state for the years 1976-2018, we will identify multiple time breaks.

As [46] states, “The history of the analysis of structural breaks in time series is well
documented in works like Aue and Horvath (2013 [47]) or Lu and Ito (2008 [48]). From the
first generations, focused on testing the statistical significance of structural breaks identified
for precise moments (like the Chow test), we now have tests for unknown dates. Within
these modern tests, we find the tests for multiple time breaks, like Clemente et al. (1998 [1]),
whose critical values were previously suggested by Perron and Vogelsang (1992 [49])”.

The test by [1] led us to analyze the nature of the break, differentiating between sudden
breaks in the series (“additive outliers”) or smooth changes (“innovational outliers”). [50]
noted that tests like that of [1] have additional convenience properties because they do not
impose so many restrictions on the stationarity of the series as tests like [51] that imposed,
for instance, that the series must be I(0); i.e., stationary at levels.

Using the forms of [52], we will identify b; to each series of the Gini index computed
for each Brazilian state between 1976 and 2018. To test the presence of multiple additive
outliers, we estimate the following system using Equation (1):

by = a+ 61DUqt + 5 DUy + e

k k k 1
er = '21 wliDTbl,tfi-HZl Wi DTy ¢—i+pe;—i + 421 Oiler_i + z @
i= i= i=

DUjy; = 1 for the year t after the first break time and zero, otherwise. Equivalently,
DUy is equal to 1 for the time observation t after the second break time and zero, otherwise.
Tp1 and T, identify the break points to be analyzed by grid search (i.e., by identifying the
minimal t-ratio for the hypothesis p = 1). Following [52], we use DTy, ; = 1 for t = Ty, +1
andOform=1,2.

To test p = 1 with the presence of innovational outliers, we will analyze the model
provided by Equation (2) ([52]):

k
by = a + 61 DUy + 5DUny + w1 DTy 4 + wo DTy + aby—j + Y 0;Abs_; + z4 @)
i=1

As previously suggested, our series were collected from the official source [32]. De-
scriptive statistics are available in Table 1. Columns 1-4 in Table 2 show the results from
the tests conducted by [1] on the observed series.



Sustainability 2021, 13, 2356

10 of 17

Table 1. Descriptive statistics.

Variable Obs Mean Std. Dev. Min Max
Acre 43 0.564727 0.038996 0.476017 0.632968
Alagoas 43 0.569435 0.040557 0.497993 0.643603
Amazonas 43 0.541387 0.030445 0.485267 0.593946
Amapa 43 0.521423 0.054509 0.428735 0.657668
Bahia 43 0.581684 0.034248 0.521229 0.646965
Ceara 43 0.583599 0.037732 0.522338 0.659817
Distritofed(Brasilia) 43 0.601172 0.018781 0.563664 0.633764
EspiritoSanto 43 0.565771 0.045222 0.48905 0.657393
Goids 43 0.545509 0.046355 0.457706 0.63792
Maranhao 43 0.547907 0.038003 0.474874 0.618642
Minasgerais 43 0.555992 0.040622 0.485738 0.614018
Matgrossul 38 0.541389 0.041668 0.450567 0.63874
Matgrossnor 43 0.539529 0.047613 0.444131 0.623857
Para 43 0.54955 0.033227 0.496319 0.645546
Paraiba 43 0.585575 0.044963 0.491826 0.656036
Pernambuco 43 0.581832 0.025517 0.52725 0.629504
Piaui 43 0.576343 0.051346 0.491767 0.666481
Parana 43 0.546 0.042424 0.45427 0.599553
Riodejaneiro 43 0.562578 0.029466 0.503283 0.658036
RGnorte 43 0.574101 0.031258 0.504405 0.625093
Rondonia 43 0.515079 0.044684 0.423625 0.641724
Roraima 43 0.510374 0.050471 0.3934 0.588319
RGsul 43 0.537345 0.035096 0.466117 0.593176
Stcatarina 43 0.495704 0.046794 0.409289 0.569278
Sergipe 43 0.566645 0.0332 0.49345 0.624296
SaoPaulo 43 0.528037 0.018213 0.484646 0.558795
Tocantins 43 0.54857 0.042793 0.489139 0.63794

Table 2. Tests on structural breaks (Brazilian states, 1976-2018).
Structural Structural Breaks—IO, Structural Structural Breaks—IO,
State Breaks—AOQ, Yearl Yearl Breaks—AO, Year2 Year2
[D1t_u Coeff.] [D1t_u Coeff.] [D1t_u Coeff.] [D1t_u Coeff.]

(t-Stat) (t-Stat) (t-Stat) (t-Stat)

1993 1980 2012 1993

Acre [0.05] [0.001] [—0.04] [0.03]

(5.15) (0.11) (—3.02) (7.07)

1986 1985 2008 2009
Alagoas [0.06] [0.04] [—0.06] [—0.05]
(7.59) (3.21) (—7.82) (—3.7)
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Table 2. Cont.

Structural Structural Breaks—IO, Structural Structural Breaks—IO,
State Breaks—AO, Yearl Yearl Breaks—AO, Year2 Year2
[Dlt_u Coeff.] [Dlt_u Coeff.] [DIlt_u Coeff.] [DIt_u Coeff.]

(t-Stat) (t-Stat) (t-Stat) (t-Stat)

1984 1986 2006 2009

Amazonas [0.04] [0.001] [0.003] [0.01]
(4.06) (0.25) (0.21) (1.16)

1990 1991 2006 1999
Amapa [0.04] [0.07] [—0.01] [—0.04]
(2.61) (3.6) (—0.77) (-2.2)

1984 1979 2001 2002
Baia [0.04] [0.03] [—0.05] [—0.03]
4.8) (2.8) (—7.8) (—3.6)

1984 1979 2003 2000
Ceara [0.04] [0.001] [-0.07] [—0.02]
(5.1) (0.34) (—=10.2) (—2.76)

1995 1996 2012 2011
Brasilia [0.02] [0.02] [—0.03] [—0.04]
(5.2) (3.96) (—6.1) (—4.39)

1993 2010 2008 2005
Espirito Santo [0.03] [—0.02] [—0.05] [—0.02]
3.1) (—2.23) (—4.9) (—2.0)

1996 2001 2007 2009
Goias [0.03] [—0.03] [—0.06] [—0.02]
(3.5) (—3.3) (—6.6) (—2.4)

1990 1987 2004 2006
Maranhao [0.04] [0.04] [—0.06] [—0.06]
4.5) (3.6) (=5.7) (—4.5)

2000 1997 2008 2003
Minas Gerais [—0.04] [—0.01] [—0.04] [—0.01]
(—7.6) (-1.3) (—5.3) (-1.2)

1999 2001 2009 2010
Mato Grosso Sul [—0.02] [—0.02] [—0.06] [—0.03]
(—2.5) (—1.6) (—=5.9) (—2.8)

1986 2001 2006 2009
Mato Grosso [0.01] [—0.02] [—0.08] [—0.03]
(0.81) (—-2.3) (=7.5) (-2.1)

1986 1988 2000 2001
Para [0.02] [0.01] [—0.05] [—0.02]
(1.6) (0.33) (5.9) (-1.3)

1984 1985 2002 1999
Paraiba [0.07] [0.01] [—0.07] [—0.06]
(6.1) (0.37) (—6.9) (—4.3)

1984 1985 2004 2005
Pernambuco [0.02] [0.03] [—0.03] [—0.04]
4.2) (3.8 (—6.3) (=5.1)

1982 1983 2008 2007
Piaui [0.08] [0.01] [—0.08] [—0.04]
(7.3) (0.07) (-7.4) (-3.9)

2003 2000 2009 2006
Parana [—0.05] [—0.03] [—0.04] [—0.03]
(=7.6) (—4.9) (—6.6) (-3.4)
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Table 2. Cont.

Structural Structural Breaks—IO, Structural Structural Breaks—IO,
State Breaks—AO, Yearl Yearl Breaks—AO, Year2 Year2
[Dlt_u Coeff.] [Dlt_u Coeff.] [DIlt_u Coeff.] [DIt_u Coeff.]

(t-Stat) (t-Stat) (t-Stat) (t-Stat)

1987 1988 2008 2006
Rio Janeiro [—0.01] [—0.01] [—0.04] [—0.02]
(-1.3) (—-1.8) (=5.2) (—4.2)

2000 2001 2009 2010
Rio Grande Norte [—0.02] [—0.02] [—0.04] [—0.03]
(—-2.9) (—-2.9) (—4.4) (—3.3)

1984 1985 2008 2007
Rondonia [0.03] [0.07] [—0.05] [—0.06]
(2.7) (5.4) (—4.1) (—5.5)

1985 1987 1999 1986

Roraima [0.02] [0.01] [0.04] [0.07]

(1.5) (0.88) 2.7) (3.2)

2003 2002 2010 2012
Rio Grande Sul [—0.05] [—0.03] [—0.02] [—0.01]
(-9.1) (-3.7) (—4.7) (—1.5)

1995 1999 2003 2009
Santa Catarina [—0.02] [—0.03] [—0.07] [—0.04]
(—2.4) (—4.4) (—6.7) (—4.9)

1984 1985 2002 1999
Sergipe [0.06] [0.05] [—0.03] [—0.03]
(7.7) 4.7) (—4.5) (—4.4)

1990 1986 2005 2005
Sao Paulo [0.01] [0.01] [—0.02] [—0.01]
(1.4) (1.7) (—5.8) (—2.3)

2001 2001 2011 2007
Tocantins [—0.04] [—0.04] [—0.03] [—0.01]
(—4.1) (-2.7) (—2.5) (—0.92)

Discussion of Results

Looking at Tables 2 and Al (at Appendix A), we see that, for most Brazilian states
in the 1976-2018 period, two moments of structural breakdown were identified. For the
majority of states, the first structural breakdown was identified primarily between 1984
and 1995, and was positive and statistically significant, which shows that the majority of
Brazilian states saw an increase in socioeconomic inequality during this period, which
converges with the insight of [41,53]. The second structural breakdown, concentrated
mainly between 1999 and 2012, was negative and again statistically significant, reflecting a
decrease in socioeconomic inequality in various states. We considered that a moment was a
structural break if validated simultaneously by the tests considering statistically significant
for results by AO and IO.

We suggest paying attention to the cases of Para—in which only one significant break
was identified—or the example of Amazonas—which had no significant structural breaks.
In the first group of special cases, it is evident that these states maintained the dynamics of
increased socioeconomic inequality that started before 1980 through the 1990s, with only a
break in this dynamic during the first decade of 2000. In the second group of special cases,
these states have not yet significantly changed the dynamics observed in the evolution of
the Gini index since first observed.

Considering cases with two structural changes—that is, with 3 or 4 moments identified
as statistically significant in the 4 analyzed moments (two per AO and two per IO)—we
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observed that the majority of the cycles between breaks had an average duration of 10 years.
This reinforces the claim in Hypothesis 3, the existence of short cycles composing the longer
national Kuznets cycle.

4. Conclusions

This work reflected on the evolution of socioeconomic inequality in one of the most
emblematic countries, Brazil. Considered a traditional example of an unequal country, with
millions of residents earning low incomes, Brazil is also simultaneously a country with elite
populations earning some of the highest incomes worldwide. In addition, the evolution of
general patterns of inequality has decreased over the past two decades in Brazil.

We deepened this analysis, focusing on the dynamics observed within each of the
27 states since 1976. Through an econometric analysis of time series, we identified moments
for each state of structural breaks, associated with moments when the previous (increasing
or decreasing) trend has been changed, especially in the opposite direction.

In general, two moments of the structural break were identified. For most states, the
first moment was identified mainly between 1984 and 1995, was positive and statistically
significant, which shows that the majority of Brazilian states saw increased socioeconomic
inequality during this period. The second moment, concentrated largely between 1999 and
2012, was negative and again statistically significant, reflecting a decrease in the patterns of
socioeconomic inequality in various states.

The richness of this work does not end here. Despite this relevant contribution to the
framing of endogenous inequality in Brazilian states, questions emerge about the causes
that may have fueled these movements and the implications to the lives of citizens. If in
one way, an implication of this work is related to verifying the different dynamics of the
states within the larger national dynamic, in another way, the analysis of the reconciliation
of state policies with federal policies can lead to more stimulating results—for example, a
better understanding of why the rhythms of evolution of inequality were so different across
Brazilian states, without neglecting the role of internal migrations, the role of changes in
the active population, or the evolution of the population’s educational patterns.

Although the debate on inequality seems devalued in the face of the dilemma re-
garding growth vs. equalization—that is, must we prioritize the growth of the country
or promote greater equity in the distribution of resources and income?—we believe that
the debate is necessary. Patterns of inequality tend to seriously undermine any attempt at
economic growth policy when the same inequality is perceived by individuals as unjust,
inhuman, and insurmountable.
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Appendix A
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Figure A1. Evolution of Gini Coefficient across Brazilian states. Note: Ano (Year).
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Table A1. Identification of breaks for each state’s Gini coefficients.

States Diminishing Inequality

Years

States Increasing Inequality

1980

1981

1982

1983

1984

Amazonas, Baia, Ceard, Paraiba,
Pernambuco, Rondénia, Sergipe

1985

1986

Alagoas, Roraima

1987

1988

1989

1990

Amapa, Maranhao,

1991

1992

1993

Acre, Espirito Santo,

1994

St Catarina

1995

Brasilia DF

1996

Goias

1997

1998

Amapa, MG Sul

1999

Minas Gerais, Para, RG Norte

2000

Baia, MG, Tocantins

2001

Paraiba, Sao Paulo

2002

Ceara, Parand, RG Sul, St Catarina, Sergipe

2003

Maranhao, Pernambuco

2004

2005

2006

Goias, Piaui

2007

Alagoas, Espirito Santo, Minas Gerais, Rio,
Rondoénia

2008

MG Sul, MG, Parana

2009

RG Norte, RG Sul

2010

Tocantins

2011

Acre, Brasilia DF

2012

2013

2014

2015
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