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ABSTRACT

The main objective of this study is to evaluate the behavior of income distribution in the Amazo-
nian States of Brazil from 2004 to 2015. As complementary objectives, we sought to determine the
immediate causes of any differences of Household Income Per Capita (HIPC) distribution in the
Legal Amazon, based on the static decomposition of the Gini Index, and to analyze the dynamic
decomposition of the Gini Index considering HIPC portions. This methodology used microdata
from the National Household Sample Survey (PNAD) for the analyzed period. As a result, the Gini
index of the Legal Amazon HIPC performed differently from that of Brazil (without Legal Amazon).
The HIPC portion formed by the income of military and civil servants from the Legal Amazon
stood out for having the highest degree of negative progressivity when compared to the rest of the
country, whereas “government transfers” had the highest degree of positive progressivity, being
responsible for 36.7 of the Gini Index variation from 2004 to 2015.
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RESUMO

O principal objetivo deste artigo € avaliar o comportamento da distribuicdo de renda nos
estados amazonicos do Brasil de 2004 a 2015. Como objetivos complementares, buscamos
determinar as causas imediatas de quaisquer diferencas de distribuicdo da renda domiciliar
per capita (RDPC) na Amazonia Legal, com base na decomposicao estatica do indice de Gini,
e analisar a decomposicao dinamica do indice de Gini considerando as parcelas da RDPC.
Essa metodologia utilizou microdados da Pesquisa Nacional por Amostra de Domicilios (PNAD)
para o periodo analisado. Como resultado, o indice de Gini da RDPC da Amazonia Legal teve
desempenho diferente do observado para o Brasil (sem Amazonia Legal). A parcela da RDPC
(Renda Domiciliar Per Capita) formada pelos rendimentos de militares e servidores publicos da
Amazonia Legal destacou-se por apresentar o maior grau de progressividade negativa quando
comparada ao restante do pais, enquanto as “transferéncias do governo” apresentaram o maior
grau de progressividade positiva, sendo responsaveis para 36,7 da variacdo do indice de Gini de
2004 a 2015.
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1. Introducao

The Brazilian Legal Amazon is formed by nine States that, in turn, belong to the
Amazon Basin and to areas with Amazonian vegetation; namely: Acre, Amapa, Ama-
zonas, Para, Rondonia, Roraima, Tocantins, Mato Grosso, and Maranhao. These first
seven States form the Northern region of Brazil. The formation of Legal Amazon (at
that time called only the Brazilian Amazon) was a political strategy devised by Getulio
Vargas in 1953, aimed at promoting the development of agricultural production in
the area and its integration into the national economy, since this part of the coun-
try was then regarded as isolated as underdeveloped by the Federal Government. In
subsequent governments, there were attempts at policies to achieve economic devel-
opment for the region. All of them, however, have had little or few relationships to the
economic, social, and sustainable tripod.

As pointed out by Gomes and Braga (2008), the growing demand for agricultural
products such as grains and meat, in addition to products extracted from the forest to
meet Brazilian exports, caused significant changes in the economic and social aspects
of the Legal Amazon. From 2004 to 2019, according to INPE (2020), deforestation in
this region amounted to 160.7 thousand km2. This was mainly influenced by the
disorderly expansion of the agricultural frontier.

With a population of 27.7 million inhabitants in 2015, the group of States that
make up the Legal Amazon has the lowest population density in the country, which,
in turn, attracts migrants to settle in the region and encourages the expansion of
agricultural activities. Nonetheless, even with the advance of agriculture in the Legal
Amazon, the GDP per capita of Amazonian States was the lowest in comparison with
the other regions of the country. According to IBGE (2020), in 2015, for example, the
GDP per capita in the region was R$ 18.3 thousand, while it was R$ 34.4 thousand
in the Southern region.

What justifies this study is the possibility of a critical view of factors that con-
tribute to the formation and inequality of HIPC from 2004 to 2015 in the Amazonian
States. The period chosen is justified by the fact that from 2004 onwards the IBGE
started to include in PNAD data regarding the rural area of the old Northern Region
(responsible for 7 of the 9 Amazonian States), and 2015 was the last year the PNAD
was conducted, being then replaced by the Continuous PNAD, started in 2012. It
is important to highlight that because they have different methodologies, the PNAD
and the Continuous PNAD do not allow for continuity in studies from their interposi-
tion. Thus, this study sought to answer the following issues: (1) How did inequality
in HIPC distribution behave in the Amazonian States from 2004 to 2015? (2) What
are the possible immediate causes for the evolution of such inequality?

The main objective of this study is to evaluate the behavior of income distribution in
the Amazonian States of Brazil from 2004 to 2015. As complementary objectives, we
sought to: I) determine the immediate causes of any differences in HIPC distribution
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in Amazonian States, based on the static decomposition of the Gini Index; II) analyze
the dynamic decomposition of the Gini Index. To achieve such objectives, microdata of
the PNAD for the period analyzed were used. As for methodology, it was decided that
the Gini index was to be calculated, as well as its static decomposition, considering
11 HIPC portions. The dynamic decomposition of the variation (composition effect
and concentration effect) of the inequality in HIPC was also made. As a basis of
comparison, Brazil was used, excluding the Amazon States, so that “Brazil” is not
influenced by data from these States.

Since 2001, Brazil has seen a drop in inequality in the distribution of HIPC, as
indicated by the work of the Institute for Applied Economic Research — IPEA (2006).
Such decrease was shown to be systematic in subsequent years and was studied by
researchers such as Soares (2010) and (Hoffmann, 2011, 2013, 2016, 2017). The in-
equality of income distribution in Brazil has already been addressed through method-
ologies such as concentration indexes since 1952, with the studies by Kingston (1952).
however, it was in the 1970s, through the works by Hoffmann and Duarte (1972);
Fishlow (1972); Langoni (1972), that results acquired greater credibility, being based
on data provided by the Brazilian Institute of Geography and Statistics (IBGE).

In the following decades, other works dealt with this theme, giving greater focus
to what happened to Brazil as a whole. Nonetheless, regionalized analyzes on HIPC
distribution, especially regarding the States that are part of the Legal Amazon of Brazil,
are scarce. As an example, the works of Hoffmann (Hoffmann, 2003, 2007, 2010) can
be mentioned. We should highlight that, in this study, the States that are part of the
Legal Amazon will be called simply Amazonian States, in order to make the text more
fluid.

From these studies, one cannot diagnose the current situation of HIPC distribution
within these States not knowing whether there has been a decrease in inequality in
these States, similar to that of Brazil as a whole. The first article (Hoffmann, 2003),
using data from the 1999 National Household Sample Survey (PNAD), decomposed
the Gini index by income. The second article (Hoffmann, 2007), still based on PNAD
data, calculated the Gini index for HIPC and Income per Economically Active Person
(RPEA) of six regions, only for 2005. In the third article (Hoffmann, 2010), the author
analyzed, among other things, the Amazonian States using, as a database, the Family
Budget Survey (POF) for 2002/03 and 2008/09. The North region has, historically,
the lowest average household income per capita, ahead only of the Northeast region,
but its gross domestic product is the lowest in Brazil. There is a lot of income disparity
in the region, and the State has a strategic role in determining the degree of inequality.
As already verified by Gabriel (2014), the income paid by the government to the civil
service is regressive, and prevents the fall in the concentration of income. In the case
of the Legal Amazon, to which the States of Maranhao and Mato Grosso are added
to the North, we note that there is a scarcity of studies for this region. Thus, we
seek to contribute to this discussion by expanding the literature on this topic that
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lacks references. We also hope to contribute to the understanding of the high levels of
poverty, a topic related to inequality, which not only affected the region since its first
economic cycles but also impacted the population (Silva et al., 2020).

As we will see in the results section, the government is largely responsible for the
high degree of inequality in the Legal Amazon, and at the same time, contributes to
minimizing inequality and poverty through social programs. However, it will be clear
that the share of employers was the second most responsible for the fall in inequality in
the period from 2004 to 2015. With this information, policymakers can, for example,
encourage job creation for companies that tend to employ more workers; lower the
high salaries of a small portion of the civil service; and improve the focus of social
programs on the most vulnerable population.

The study is divided into five sections, including this introduction. In the next
section, some considerations on income distribution in Brazil are presented, with a
greater focus on the period after 2001, in addition to some commentary on studies
that dealt with the topic for some Amazonian States. The third section presents the
database and the inequality measures used in this study, as well as the static and
dynamic decomposition of the Gini index for HIPC. The fourth presents the results
found for inequality measures in Amazonian States and their static and dynamic de-
composition according to income portions, comparing them with results found for
Brazil (without the Legal Amazon). The last section presents the conclusion.

2. Theoretical Foundations

2.1 Income distribution in Brazil

The concentration of income and wealth in Brazil has its origin, according to Cac-
ciamali (2002, p.13), in the “colonial and slave-trading past”, given the high degree
of land ownership concentration since the beginning of the country’s colonization.
According to the author, this situation, which persisted "until the first decades of
the 20th century, led to a structure of concentrated, authoritarian and paternalistic
political power".

In the 1970s, there were memorable discussions on the topic “Income Distribution”
in Brazil, generated by controversies about the increase in income inequality between
1960 and 1970. Such discussions were only possible because since the 1960s, in
Brazil, systematic statistics provided by IBGE began to exist, which allowed measuring
inequality in income distribution with greater certainty.

Hoffmann (1971) calculated the Gini index considering the distribution of income
among individuals who declared non-zero income (active and inactive) for Brazil in
1960, and Duarte and Hoffmann (1971) made the same calculation for 1970. Both
used data from the Census of the respective years. Together, Hoffmann and Duarte
(1972) evaluated the evolution of income inequality between 1960 and 1970 and
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showed that the value of the Gini index went from 0.49 to 0.57. Fishlow (1972),
analyzing data on income distribution among the economically active population, in-
cluding those who declared zero income for the 1960s and 1970s, also concluded that
there was an increase in income concentration, with the Gini index going from 0.59
in 1960 to 0.63 in 1970.

Simonsen (1972) strongly criticized the work done by Hoffmann and Duarte (1972)
and by Fishlow (1972), claiming “the debate about increasing concentration of income
from 1960 to 1970 can only be sustained with a good deal of statistical levity” Si-
monsen (1972, p. 50). However, Langoni (1972), considering the economically active
population and excluding those without income, came to establish consensus on the
increased income inequality for the period in question. According to the author, the
value of the Gini index went from 0.50 in 1960 to 0.57 in 1970. Although there was no
consensus among the authors on the causes of the increased inequality, as pointed
out by the work of Hoffmann (1973), the common point among them was that such
increase was significant.

For the 1970s, Hoffmann and Kageyama (1986) calculated the Gini index for Brazil
based on Household Income per capita (HIPC). According to the authors, the values
found in the Gini index remained practically unchanged during the decade, thanks
to the smaller average size of families, the lower degree of inequality in the Southeast
region, and the greater number of members who work per family.

Other works followed this, all seeking to clarify the situation of income distribution
in the country for their respective periods of analysis, such as the work of Bonelli
and Sedlacek (1988), which presented a set of results on the evolution of income
distribution between 1960 and 1986, focusing on income per capita. According to the
authors, there was an increase in the concentration of income, mainly until the mid-
1970s. From then on, there was a phase of decreased concentration until the early
1980s. However, influenced by the economic recession of the period, the concentration
of income increased again between 1981 and 1985, having a slight fall in 1986.

Research on the distribution of income per capita for the late 1980s and early 1990s
can be found in the studies of Ramos (1993), Ferreira and Litchfield (1996), and Maia
(2010). It is noteworthy that such research did not find, at the time, an encouraging
situation for income distribution, in terms of reducing income concentration.

For the first decade of the 2000s, this situation was reversed, as mentioned in
the study by IPEA (2006). There has been a decrease in HIPC inequality since 2001,
According to the study, this situation was provided by the economic stability promoted
by the Real Plan. There is a considerable numer of studies on HIPC inequality for this
period, such as the works of Neri (2006), Ferreira et al. (2008), Hoffmann and Ney
(2008), Hoffmann (2006, 2007, 2010, 2016, 2017), Souza (2012) and Rocha (2011);

'However, when analyzing by employed person, Hoffmann (2002) points out that income inequality
has been falling since 1993.
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Rocha et al. (2012).

2.2 Income Distribution in the Amazonian States of Brazil

There are few studies that cite income inequality in States that form the Legal
Amazon. Still, they do so by analyzing the North region of Brazil and its 7 States
(Acre, Amapa, Amazonas, Para, Rondonia, Roraima and Tocantins). Hoffmann (2003)
analyzed the contribution of the HIPC portions to the inequality of income distribution
in Brazil and its regions in 1999, using as a methodology the decomposition of the Gini
index into six portions: main job, other jobs, retirements and pensions, donations,
rent, and other income. The results found by the author show that the “main job”
portions had a higher percentage share in the income of the States in the North region,
compared to the States in other regions. While for the States of the North region this
share accounted for 81.9% of income, in the States of the Northeast it participated with
70.2%, and with 75.6% in the southern States. Sao Paulo, in isolation, approached
the percentage of States in the North region, as it had a 79.0% share of the “main
job” portion in the formation of total income, as well as those in the Midwest region,
with 79.5%. On the other hand, the "retirements and pensions" portion was the one
with the lowest percentage participation in the formation of income of the States of
the North region in comparison with those of the other regions. The North region had
12.2% of its total income from this portion, while the Northeast had 21.4% and the
Midwest had 13.9%.

Hoffmann (2007), using data from the 2005 PNAD, analyzed not only the HIPC,
but also the RPEA, excluding people without income, for Brazil and its regions. An
interesting point in these results, when compared with those of 1999 (presented in
the previous article by the same author), using PNAD data, is that the States of the
North region continued with the Gini index lower than that presented by those of the
Northeast, MG + ES + RJ and Midwest. However, now the data of the rural population
of the old North region (Acre, Amapa, Amazonas, Para, Rondoénia and Roraima) are
included in the PNAD. In 2005, while the States in the North region had an index of
0.530, those in the Northeast had 0.570; for MG + ES + RJ the value was 0.547, and for
those in the Midwest it was 0.573. This result indicates that the income distribution
in the rural area of the old North region is similar to that observed for the income
distribution in the urban area. It is also interesting to note that, when assessing the
RPEA distribution, the States in the North region have the lowest Gini index among
the regions. While the Northeast and Midwest showed 0.555 and 0.557, respectively,
the North region had an index of 0.498.

Hoffmann (2010) used data from the 2002-2003 and 2008-2009 POF to analyze the
main characteristics of RFPC distribution in Brazil and in six regions, including the
North region. The real average RFPC in Brazil, in Reais, for January 2009, went from
R$ 696.60 in 2002-2003 to R$ 838.60 in 2008-2009, an increase of 20.4%. However,
when analyzing by region, the RFPC grew more than 30% in the two poorest regions
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(North and Northeast) and grew less than 20% in the three richest regions (MG + ES
+ RJ, SP, and the South), whereas in the Midwest the growth was 25%. Although the
States of the North region have grown by 32% in the RFPC, this region continues to be
the one with the second worst income among the regions studied, ahead only of the
Northeast region. Regarding the inequality of income distribution, Brazil and all the
regions studied showed a decrease in the period 2002-03 to 2008-09. The Gini index
for Brazil fell from 0.591 in 2002-2003 to 0.561 in 2008-2009, a negative variation of
5.1%. The States of the North region went from 0.569 to 0.546, a negative variation
of 4.0%, with the regions that had the greatest falls being the South (-7.7%) and the
Midwest (-7.5%).

Analyzing the distribution of the HIPC in Brazil, Hoffmann and de Jesus (2022)
show that the remuneration of public and military employees is a regressive portion,
and that the income of the Bolsa Familia program is the most progressive of the eleven
analyzed portions, as it focuses on the poor, its progressivity is superior to that of other
social programs. They also note that the North region, in 2020, had an average HIPC
of R$ 918.00, which is only slightly higher than the Northeast region (R$ 913.00),
and 33.57% lower than that of Brazil. This shows the relevance of studying income
inequality in the Legal Amazon, which is one of the poorest regions in the country,
comparable to the average income of the Northeast region.

3. Methodology

3.1 Database

As a database, microdata from PNAD, from 2004 to 2015, was used?. It should be
noted that this is an annual survey by a probabilistic sampling of households, carried
out throughout the national territory, including, since 2004, the rural areas of the
former North region. The classification of urban and rural areas is done according to
the legislation in force at the time of the Demographic Censuses, thus maintaining
the delimitation of urban and rural areas in the inter-census period. Households with
undeclared income were excluded from the analysis.

3.2 Measures of Inequality

There are numerous measures of the degree of inequality of income distribution,
such as those found in the works of Cowell (2011); Sen et al. (1997); Hoffmann (1998).
In this work, the Gini index and its decomposition according to 11 portions of income
are used as an inequality measure, and this measure obeys the Pigou-Dalton condi-
tion3.

2With the exception of 2010 due to the Census.
5The Pigou-Dalton condition establishes that inequality measures must have their values increased
when there are regressive transfers of income. See Hoffmann (1998).
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3.3 Static Decomposition of Gini Index and the Measure of Progressivity
of a Portion of the Income

The methodology of static decomposition of the Gini coefficient, presented in this
work, is based on Pyatt et al. (1980), being also the basis of works following this, such
as Ercelawn et al. (1984), Mariano and Lima (1998); Neder (2001); Ferreira (2003);
Hoffmann (2002, 2010). In this work, the income will be divided into eleven portions,
which are:

1 - Income from the work of private sector employees;

2 - Income from military or statutory civil servant work;
3 - Income from own account work;

4 - Income from employers’ work;

5 - “Official” pensions of up to 1 minimum wage*

6 - “Official” pensions and retirement pays above 1 minimum wage;
7 - Other pensions and retirement pays;

8 - Donations made by people from other households;

9 - Rental income;

10 - Government transfers;

11 - Interest, dividends, and other income.

Income from work, which consists of the gross payments obtained from all activities
of people aged 10 and over, is divided into four types, according to the nature of the
person’s main job, corresponding to portions 1, 2, 3 and 4.

Retirement and pension income are payments made by the federal government
or by a federal, State or municipal social security institute, in addition to insurance
entities or pension funds. It was divided into three types, represented by portions 5,
6 and 7.

Income from donations is derived from a non-resident in the household, repre-
sented by portion 8.

Rental income includes sublease and lease of furniture, real eState, machinery,
equipment, animals etc., represented by portion 9.

The yield of government transfers is an estimate made based on Hoffmann (2017).
It contains resources from government assistance programs, which may be an official

“An income x is calculated to be “less than or equal to the minimum wage” when x < M, with M being
the value rounded to the nearest integer of 1.095 times the current minimum wage. Thus, in 2015 the
value of M was 1,095 x R$ 788.00 = R$ 862.86.

Revista Brasileira de Estudos Regionais e Urbanos



Income Inequality of the Brazilian Amazon Population \ 121

educational assistance program (such as Bolsa-Escola) or social assistance (Minimum
Income, Bolsa Familia, Continuing Work Benefit - BPC-LOAS, Child Labor Eradication
Program - PETI, among others), represented by portion 10.

Interest income from investments in fixed income financial assets or savings ac-
counts and other income are represented by installment 11 and, like installment 10,
installment 11 is an estimate made based on Hoffmann (2017).

Next, the static decomposition of the Gini index is exposed according to the income
portions, according to Hoffmann (2010, p. 214-217).

It can be demonstrated that the Gini index can be represented by:

G= icov(i, ;) (1)
i

Then, consider the income z; is formed by k portions, so that

Xr; = thi (2)
h=1

Where z;,; represents the value of the h-th portion of the income of the i-th person.

The average of the h-th installment is

1 n
Fn = ;1 Th (3)

and the cumulative proportion of the total of that portion up to the i-th person is

P = L > (4)

npin <=

Similarly to the definition of the Lorenz curve, the concentration curve of the h-th
portions is called the curve that shows how ®;; varies depending on p;. It is worth
mentioning that, in the construction of the concentration curve of z;;, the ordering of
z; (and not the ordering of z;;, which may be different) is used.

Admitting that z;,; > 0 and being ) the area between the concentration curve of
zp; and the abscissa axis (p;), the respective concentration ratio is defined as

Ch=1-=2p5, (5)

Analogous to (02), one can demonstrate that

C) = Lcov(z’,a:;”;) (6)
npp
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It turns out that -1+ 1 <, <1-1

The share of the h-th portion in the total income is

n
L Thi
0 = Zzgl hi — HKh (7)
21:1 T 1%

It can be demonstrated that the Gini index is the following weighted average of the
concentration ratios:

k
G =Y enCh (8)
h=1
Like in ) ¢; = 1, one can write
k
G=G-) ¢nlG—Cy) 9)
h=1

With ¢, > 0, G — C}, determines whether the portion contributes to reduce or in-
crease the value of the Gini index. If C}, < G, the portion z; is helping to reduce the
Gini index. If C}, > G, the zy; is helping to increase the Gini index.

For a portion zp; > 0 of income z;, the Lerman-Yitzhaki progressivity measure is
defined as
=G —C} (10)

A tribute ¢; can be considered a negative portion of the final income, that is,

ti = —p; (11)

The tax concentration curve is constructed using the values of ¢; and the respective
concentration ratio can be obtained by means of (03) or (04). Note that in this last
expression the exchange of signal xj; does not affect the result, as the covariance
signal and p;, is exchanged.

According to (09), a tax contributes to reducing inequality if C}, > G because the
respective ¢, will be negative. Following Hoffmann (2013), to include the case of taxes,
the Lerman-Yitzhaki measure of progressivity must be defined as

= (sign of ¢on)(G — Cp) (12)
The name given to this measure of progressivity is a recognition of the pioneering
spirit of Lerman and Yitzhaki (1985, 1995), who stressed the importance of consid-

ering the ordering of final rents and demonstrated that, given a small proportional
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increase in z;, that is, multiplying z; per (1 + 6), with # arbitrarily small, the variation
caused in the Gini index is such that

. AG
lim — = ¢p(Ch — G) = 7| P (13)
6—0 0

with |¢| indicating the absolute value of ¢,.

This expression shows that the elasticity of G in relation to z; is

cbh(g -1)= —ﬁh‘gh‘

e (14)

Expressions (13) and (14) show how the effect of a small proportional increase in
the portion z; on the Gini index depends on the degree of progressivity of the portion
and the absolute value of its participation in the total income. These results justify
considering expression (12) as an appropriate measure of portion z;'s progressivity.

3.4 Dynamic Decomposition of the Gini Index: composition effect and
concentration effect

This subtopic is based on Hoffmann (2006) and Soares (2006). The dynamic de-
composition of the variation in the Gini index allows us to assess what the contribution
of a given portion to this variation is, that is, it allows to determine whether the por-
tion contributed or not to increase the concentration of income. Next, the expression
of the dynamic decomposition of the Gini index is deduced. The index’s initial value
is given by

k
Gi=> euCi (15)
h=1

Keeping the division of income in the same portions, in the final year there is

k
G =Y panCah (16)
h=1

Thus, the variation in the Gini index between these two years is

k

AG =Gy — G = Z(wzh@h — ©1nC1n) (17)
h=1

Adding and subtracting ¢, Cs;, within the expression in parentheses and factoring,
we obtain

k

AG =Y (ConApn — 01, ACH) (18)
h=1
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with A¢y, = ¢, — ¢1, and AC, = Cyp, — Chy,.

Alternatively, adding and subtracting ¢,;,C1;, within the expression in parentheses
n (17), and factoring, we obtain

k

AG =) (C1nApn — ©2nACh) (19)
h=1

Expressions (18) and (19) are two possible ways to decompose AG. To avoid the
question of arbitrarily choosing one of them, it is reasonable to use the arithmetic
mean of the two:

k
AG =) (Crhpn — ¢ ACH) (20)
h=1
with )
Cp = §(C1h + Cap) 21)
and )
oh = 5(@1h + ©on) (22)

In expression (20) the increase in the share of a portion of total income (A¢;, > 1)
only contributes to reducing the Gini index if the respective concentration ratio Cj, is
negative.

The average of the Gini indices in the two years considered is

G* = %(Gl + GQ) (23)

Like in ) ¢9p, = > ¢1, = 1, it turns out that

k k
D G A =G (pon — p1n) =0 (24)

The expression (20) remains valid if subtracted (24) from the second member, ob-
taining

k
AG = Z — G Ay + i ACH] (25)
h=1

Mathematically, both expressions (20) and (25) are valid. But, when analyzing the
economic meaning of its terms, it turns out that (25) is the most convenient expres-
sion. It is more reasonable to adopt a decomposition of the variation of the Gini index
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in which, according to expression (25), the increase in the participation of a portion
(Agp > 0) contributes to increase or decrease the Gini index according to whether
the proportion of concentration of this portion is higher or lower than the Gini index,
respectively.

For positive portions, remembering expression (10), expression (25) can be written
as

k
AG =Y i AC), — T Ay, with, TG — Cj,
h=1

It is verified, therefore, that the increase in the participation of a portion con-
tributes to increase or decrease the Gini index according to whether that portion is,
on average, regressive or progressive, respectively.

Adopting the expression (25) as the decomposition of the variation in the Gini
index, the total contribution of the h-th portion of income to this variation is

(AG)n = (Cf, = G")Apn + 9 ACH (26)
and the respective percentage contribution is

100

Sp = AG (Ch G*)Agph + (,OZAC}Z 27)

In expressions (26) and (27) it is possible to distinguish an effect associated with
variation in the composition of income, called composition effect, and one associated
with variation in the concentration ratios, the concentration effect. The composition
effect of the h-th portion is

(Cr, — G")App, (28)

or, as a percentage of the variation in the Gini index,

100
Soh = AG(Ch G")Aps (29)
The total composition effect is
k
Z G* AgOh (30)
h=1

The concentration effect of the h-th portion is
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©RACH (31)

or, as a percentage of the variation in the Gini index,

100
Sch = TGQOhACh (32)
The total concentration effect is
k
Y eAC (33)
h=1

4. Results and analysis of the decomposition of Gini Index
in the Legal Amazon according to HIPC portions

4.1 Average income and the participation of portions in the formation of
the HIPC in the Legal Amazon and in Brazil (without Legal Amazon)

It is important to emphasize that, in this work, all calculations made for Brazil are
done excluding the Legal Amazon and thus it does not conflict with the formerly taken
values. Figure 1 shows the average salary values in Reais from 2004 to 2015, already
deflated to 2015 values, for residents in the Amazonian States and for residents in
Brazil (excluding those in the Legal Amazon).

Although the analysis of this work is based on the study of income inequality
existing in the Legal Amazon and, for that, it confronts it with the results for the rest
of Brazil, one must consider that the fact of a given income has presented lower degree
of inequality of one group regarding another does not make this group to be necessarily
at an advantage in relation to the other. This is because, for there to be a less unequal
system between rich and poor, two factors are fundamental: I) reduction of income
inequality between members of the same society; II) existence of sufficient average
income for all. Thus, considering the results presented in Figure 1, the discrepancy in
income between those residing in the Legal Amazon and residents in the rest of Brazil
is noticeable. For all years analyzed, income in the Legal Amazon was significantly
lower than that of the rest of Brazil. In 2015, as an example, the average income of
residents in the Legal Amazon was 35.5% lower than that of residents in the rest of
the country (Brazil without Legal Amazon).

The following tables show the percentage participation in the formation of the HIPC
in the Amazonian States (Table 1) and in Brazil (without Legal Amazon) (Table 2) in the
period from 2004 to 2015. As expected, portion 1 (wages of employees in the private
sector) is clearly the highest among the others. However, for the Legal Amazon, it was
10.3% lower than that of the rest of Brazil, on average.

Revista Brasileira de Estudos Regionais e Urbanos



| 127

Income Inequality of the Brazilian Amazon Population

"GTOT Tea4 9seq Y)m sanfea paread ‘S0 0) $00g WOl SQVNJ WOLJ elep [enplarpur - Og] U0 Paseq UONeIoqe[s UmQ :90Inog

(vozewy [e53T MOmIM) [1ZEIG —0—

L
AR
o

£91L

h - 601
90111 o SLTTT
gzgrr LIS

a0 L L L
- N &
T S

UOZEWRY [ESa—a—
JIEI L
L & A (PR L A
0o
0 00T
0°00F
: =
o Esr 0ler ooos O
gr 9ILE B
" 5
: o'o0g 2
B09L b
0000t
0 00Tt

"GT0T 01 $00¢ Wwoy ‘(uozewry

[eSo1 oy [1zeld) [1zeld Jo S9)e1S IS0 A} JO PUE S9)8)S UBTUOZBUIY JO SJUIPISAI JO DJIH U3} J10J ‘STedy] Ul ‘9feloAy °T 2Ingrj

Revista Brasileira de Estudos Regionais e Urbanos



128 \ F. B. Almeida-Gabriel, M. L Ribeiro, J. F. F Luz, C. A. L. V. Costa

Table 1. Percentage participation of HIPC portions in the Legal Amazon, from 2004
to 2015

Year Parcels

1 2 3 4 5 6 7 8 9 10 11 Total
2004 36.63 13.68 21.16 11.71 582 5.85 1.03 0.97 133 1.31 0.52 100.0
2005 36.98 13.59 20.25 11.02 6.53 6.19 1.05 1.09 129 1.49 0.52 100.0
2006 35.07 14.50 19.84 11.53 6.15 6.13 1.06 0.87 1.60 2.56 0.69 100.0
2007 36.99 14.30 20.42 9.56 6.85 6.17 148 0.73 1.05 1.98 0.46 100.0
2008 37.95 14.48 18.14 1122 6.69 580 1.06 0.58 1.31 2.38 0.39 100.0
2009 37.19 15.07 17.74 10.53 7.23 6.08 1.05 0.65 1.34 2.68 0.43 100.0
2011 37.73 13.29 20.72 8.30 8.13 5.63 1.06 0.27 1.17 2.99 0.70 100.0
2012 36.76 14.17 18.92 9.60 844 5.12 0.74 0.35 1.04 3.33 1.53 100.0
2013 38.81 14.02 17.81 8.59 895 534 089 0.34 126 3.30 0.69 100.0
2014 37.98 13.91 19.76 7.07 890 6.00 084 0.45 1.12 3.37 0.60 100.0
2015 36.22 14.73 19.22 7.01 983 6.46 096 0.57 085 3.56 0.60 100.0

Source: Own elaboration based on IBGE - individual data from PNADs from 2004 to 2015.

Note: 1: Private Sector Employee; 2: Military or Public Servant; 3: Own Account; 4: Employers; 5:
Retired (< 1 MW); 6: Retired (>1 MW); 7: Other pensions; 8: Donations; 9: Rental; 10: Gov. transfers;
11: Interest, dividends.

Table 2. Percentage participation of HIPC portions in Brazil (without Legal Amazon),
from 2004 to 2015

Year  Parcels

1 2 3 4 5 6 7 8 9 10 11 Total
2004 39.96 9.74 1491 11.16 4.56 14.10 150 0.71 1.77 0.85 0.74 100.0
2005 40.36 9.47 1426 11.35 4.87 13.74 166 068 186 0.84 0.93 100.0
2006 39.63 10.27 13.63 11.95 5.20 1326 155 069 1.74 1.14 0.94 100.0
2007 40.84 10.54 15.11 10.10 5.45 1295 144 0.53 152 095 0.57 100.0
2008 41.43 10.52 13.22 10.90 5.53 13.17 1.32 049 1.72 1.06 0.65 100.0
2009 41.20 10.84 13.12 10.62 6.01 1330 1.34 042 158 1.11 0.47 100.0
2011 43.24 10.64 14.91 8.27 6.13 1246 123 025 1.07 1.19 0.59 100.0
2012 42.55 10.16 14.80 9.21 6.47 11.89 1.19 0.26 127 1.33 0.87 100.0
2013 42.71 10.41 14.28 9.57 6.63 12.10 1.14 0.24 1.13 1.30 0.48 100.0
2014 42.11 10.37 14.68 9.28 6.57 12.00 1.32 0.36 1.19 1.42 0.70 100.0
2015 41.16 11.09 14.61 8.41 7.16 1298 122 037 1.08 143 0.50 100.0

Source: Own elaboration based on IBGE - individual data from PNADs from 2004 to 2015. Note: 1:
Private Sector Employee; 2: Military or Public Servant; 3: Own Account; 4: Employers; 5: Retired (< 1
MW); 6: Retired (>1 MW); 7: Other pensions; 8: Donations; 9: Rental; 10: Gov. transfers; 11: Interest,
dividends.

Also, according to Tables 1 and 2, it is observed that the importance of portion 2
(Military and Public Servant) is greater in the Legal Amazon. In 2015, the share of
this portion in the total income was 14.7% in the Legal Amazon and 11.1% in Brazil
(without the Legal Amazon). It is evident that the public sector has an important role in
the formation of the HIPC in the Legal Amazon. The importance of the public sector
in the regional economy can also be analyzed considering the number of persons
employed according to their position in the occupation. According to IBGE data (2020),
in 2015, in Brazil (without the Legal Amazon), the military and statutory civil servants
represented 7.5% of the total employed persons aged 10 or over, while in the Legal
Amazon it was 9.3%.

It must be considered that the Legal Amazon is formed by new States, some just
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over 30 years old, such as Amapa, Roraima and Tocantins, which were elevated from
National Territory to State by the 1988 Constitution. Thus, it was necessary to form
local governments and install public power. This situation is similar to the States of
Rondoénia and Acre, which were upgraded from National Territory to States in 1981
and 1962, respectively. The role of the public sector for the formation of income in
these States is fundamental. While, according to IBGE (2014), the economic activity
comprising Administration, Health and Public Education and Social Security in Brazil
was 16.6%, in 2012. States like Roraima, Amapa and Acre had participation of 50.7%,
47.3% and 36.2%, respectively, in the gross added value at basic prices.

Portion 3 (income from own accounts) participated with 19.2% in the formation of
the HIPC of the Legal Amazon, in 2015. The value found for the rest of Brazil was
14.6%. According to PNAD data, in 2015, 29.2% of workers residing in Amazonian
States were “Own Account”, while for the rest of Brazil, this percentage was 22.3%.
For those who were employers, Legal Amazon had a smaller share (2.6%) compared to
the rest of the country.

Still based on the 2015 PNAD data, it is possible to make some observations about
the variation in the degree of informality of occupations. Comparing the Legal Amazon
with the rest of Brazil. The first had, in 2015, 57.5% of its population employed as
employees and domestic workers with 23.4% without a formal contract. For the rest
of Brazil, the percentage was 67.8% and 18.2%, respectively, showing the condition
of greater informality in the labor market in the Legal Amazon. Portions 8, 9, 10 and
11 have little participation in the formation of the HIPC. However, the penultimate
one deserves attention. Portion 10 (government transfers), in 2004, participated with
1.31% of the total income of the Legal Amazon and in 2015 it went to 3.56%, while in
the rest of Brazil this participation went from 0.85%, in 2004, to 1.43% in 2015.

4.2 Calculation of the Gini Index and its static decomposition by the
concentration ratio and the degree of progressivity of the HIPC por-
tions in the Legal Amazon and Brazil (without Legal Amazon)

Figure 2 shows the results found for the Gini index for the Legal Amazon and
for Brazil (without Legal Amazon) from 2004 to 2015. It is noticeable the drop in
the index for both, however, it is noteworthy that the income inequality in the Legal
Amazon resisted the fall more compared to the rest of the country. For the years 2005
to 2013, for the Legal Amazon, the Gini index remained practically the same. However,
the variation presented by the extreme years of the study shows that the fall was very
close to that which occurred in the rest of the country.

In the previous subtopic (4.1), the participation of each parcel in the formation of
the HIPC was presented. However, determining which of them contributed to increas-
ing or decreasing the concentration of the HIPC is the objective of this and the next.
To do so, in this topic, the static decomposition of the Gini index was calculated by
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Figure 2. Gini Index of the Legal Amazon and Brazil (without Legal Amazon), from
2004 to 2015.
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Source: Own elaboration based on IBGE - individual data from PNADs from 2004 to 2015.

the concentration ratio and the Lerman-Yitzhaki degree of progressivity for each HIPC
portion. Recalling that the positive values are the Degree of Positive Progressivity (it
contributes, in a static way, to the reduction of inequality: these are progressive por-
tions) and the values with negative sign are the Degree of Negative Progressivity (it
contributes, in a static way, for increasing inequality: these are regressive portions),
as shown in Figure 3 (Legal Amazon and Brazil without Legal Amazon).

Through Figure 3, the condition of regressivity of portions 2, 4, 6, 9 and 11 for the
Legal Amazon and for Brazil (without Legal Amazon) is clear, evidenced by the degree
of negative progressivity of these portions. The sum of these four parcels corresponds
t0 29.7% and 34.0% of the HIPC, in 2015, for the Legal Amazon and for Brazil (without
Legal Amazon), respectively.

Among the portions with a negative degree of progressivity, portion 2 (income of
military and civil servants) of the Legal Amazon deserves mention. Even though, in
absolute terms, it was not the one that had the highest value, it was the one that
had the largest participation in the formation of the HIPC (14.7%, in 2015) compared
to Brazil (without the Legal Amazon). Consequently, its degree of progressivity has
a greater influence on the composition of the index. It can also be seen that the
share of this portion increased in the Legal Amazon and that the same did not occur
in the rest of the country. Daré and Hoffmann (2012) has already pointed out the
high regressiveness of the portion formed by the income of military and statutory
civil servants for Brazil, giving an important role for this portion in explaining the
variations in inequality in the HIPC.

Among the portions with a positive degree of progressivity, for the Legal Amazon,
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are portions 1, 3, 5, 7, 8, and 10, which together accounted for 70.3% of the HIPC
in 2015. However, it was portion 1, from the income of private sector workers, that
contributed most to the formation of income (36.2%), giving it an important role in
reducing the inequality index of HIPC distribution.

The share of income of employees in the private sector to reduce income concen-
tration has already been addressed by Hoffmann (2011), where the author found the
significant importance of this share of income to reduce inequality in Brazil’s HIPC.
However, for the Legal Amazon, although this source of income has had a positive
degree of progressivity, it can be seen from Figure 3 that it was less intense than in
Brazil (without the Legal Amazon), in addition to dropping in 2004 (0.076) for 2015
(0.057).

Of all portions, 10 showed the greatest positive progressivity. The high progressiv-
ity of government income transfer programs, especially Bolsa Familia, may be respon-
sible for the high values found. As the Legal Amazon is relatively poor than Brazil as
a whole, without the Legal Amazon, income transfer programs have a greater influ-
ence on the degree of inequality because there are a greater number of people living
in poverty in the Amazonian States than in the rest of the country.

4.3 Static Decomposition by variation of the Gini Index: composition
effect and concentration effect for the Legal Amazon and for Brazil
(without Legal Amazon), from 2004 to 2015

Although the Legal Amazon has fluctuated in the Gini index of the HIPC from 2004
to 2015, when the extremes of the period are evaluated, it is clear that there was a fall
of 0.046. Such negative variation can be associated with both the composition effect
and the concentration effect of each portion of the HIPC, with the first referring to
variations in the share of the portion in the HIPC, while the second refers to variations
in the concentration ratio of each portion.

Table 3 shows the results for the composition effect and concentration effect of
the decomposition of the Gini index variation of the Legal Amazon (-0.057) and Brazil
(without the Legal Amazon) (-0.046). When analyzing the results for the Legal Amazon,
attention is drawn to the small contribution of the income of private sector employees
to the reduction of the Gini index from 2004 to 2015. Portion 1, for the Legal Amazon,
accounted for only 10.63%. However, portion 4, from employers’ income, which for
Brazil (without the Legal Amazon) was responsible for 18.98% of the fall, in the Legal
Amazon contributed 28.43% of the reduction in the Gini index.

Still in relation to the Legal Amazon, although there were differences between in-
come from work in terms of their contribution to the drop in the index, if all of them
are added up (portions 1, 2, 3 and 4) they represented 37.53% of the fall. This per-
centage was not higher only because the contribution of portion 2, from the income of
civil servants, was negative (-15.64%), which demonstrates a considerable contribu-
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tion of this portion to the increase of income inequality in the Legal Amazon. Portion
10 was the one that most contributed to the variation in inequality in the HIPC, since
it contributed with 36.72% of its reduction, with 36.06% of the composition effect and
0.65% of the concentration effect.

In Brazil, public sector employees tend to have higher incomes than those in the
private sector, showing that the government contributes to modifying inequalities.
Here are some possible explanations for this disparity based on Souza and Medeiros
(2013): in the public sector, on average, workers have higher qualifications and ed-
ucation; labor market rules in the public sector are generally different from those in
the private sector (e.g., greater job stability, own pension system, differences in pro-
ductivity control); civil servants may have greater union organization and power over
wage increases than other categories in the private sector, as they generally have a
single large employer (city, State, or the federal government); not only administrators
but public sector employees are political agents, and for that reason, they are subject
to political objectives, in which salary policies focus, for example, on elections (the ob-
jective of a firm, in general, is to maximize profits and reduce costs); there can be very
different careers with relatively homogeneous salaries, and a small portion of civil
servants who are among the richest. These results are consistent with the studies
presented in section 2.

For Brazil (without Legal Amazon), among the portions from work, it is clear that
portion 1 (private sector employees) was largely responsible for the drop in the Gini
index from 2004 to 2015, with a total effect of 32.92%, with the concentration effect
alone accounting for 31.19% of the fall.

Hoffmann and Ney (2008) and Hoffmann (2010) also reached substantial values
for the decrease in the concentration of the HIPC resulting from the share of the work
of private sector employees. In the first study, the authors, analyzing for 2001-2006,
found that this portion participated in the 46.3% decrease in inequality in the HIPC.
In the second, the author, making an analysis for 2001-2007, found participation of
portion 1, for the reduction of the Gini index of the HIPC, of 44.7%.

Retirements and pensions also deserve attention due to their considerable partici-
pation in the reduction of the Gini index of the HIPC for Brazil (without Legal Amazon).
By joining the three portions from this source of income (portions: 5, 6 and 7) it ap-
pears that they were responsible for 26.97% of the drop in the index. It is interesting
to note that, although in the two extreme years (2004 and 2015), the ratio of concen-
tration of official pensions above 1 minimum wage has been higher than the value
of the Gini index and, consequently, it is a portion with a degree of negative progres-
siveness of the HIPC, it was responsible for 9.55% in the fall of the index. A similar
result was also found by Hoffmann (2010) when analyzing the period between 2001
and 2007. According to the author,

It is important not to confuse the progressive or regressive nature of a portion of
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the income with the sign of its contribution to the change in the value of the Gini
index in a given period. Both regressive and progressive portions can undergo
changes that contribute to increasing or reducing inequality. (Hoffmann, 2010, p.
227-228).

According to the results of Table 3, in the Legal Amazon, the share of income of civil
servants and the military proved to be relevant for inequality, both for the composition
effect and for the concentration effect: both were negative for the period from 2004
to 2015, when there was a drop in the Gini index. In general, increases in the real
salary of the civil service tend to increase inequality, with distinct effects on regional
inequalities.

Portion 10, which includes government transfers, contributed 11.65% to the re-
duction of inequality in the HIPC. Considering that the participation of this portion
was only 0.87% in 2004 and 1.52% in 2015, its relevance for the reduction of inequal-
ity in the distribution of the HIPC in Brazil must be considered.

5. Conclusion

This research sought to evaluate the behavior of HIPC distribution in the group of
Amazonian States (Legal Amazon) from 2004 to 2015. For this, the static and dynamic
decomposition of the Gini index was performed. The Gini index of the Legal Amazon’s
HIPC showed a different behavior than the index for the rest of Brazil. While Brazil
(without the Legal Amazon) had a systematic decline, the one in the Legal Amazon,
even though it decreased when comparing 2004 and 2015, presented considerable
fluctuations.

Regarding the participation of the portions for the formation of HIPC, it was evident
that they contributed differently to the income of the group of Amazonian States in
comparison with those of the rest of Brazil. The share of compensation for private
sector employees (portion 1) was clearly the largest. However, the remuneration of
military personnel and civil servants (portion 2) stood out for having a relevant role
in the formation of HIPC of the Legal Amazon, where it participated with 14.7% of the
income, in 2015, against 11.1% for the rest of the country.

Still in relation to the participation of the parcels for the formation of the HIPC, the
income of “own account” (portion 3) also stood out in the Legal Amazon, for having
had a participation above that had in the rest of the country. However, the portion
that drew the most attention was that formed by “government transfers” (portion 10),
as it showed a significant increase in its participation in the formation of the HIPC
from 2004 to 2015 in the Legal Amazon, which went from 1.31% to 3.56%, while in
Brazil (without the Legal Amazon) this participation went from 0.85% to 1.43%.

Of the portions that form the HIPC, the one formed by the income of military
and civil servants (portion 2) stood out among those that had a negative degree of
progressivity. Its regressiveness was more evident in the Legal Amazon than in Brazil
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(without the Legal Amazon), which gives this portion a considerable role in increasing
HIPC inequality.

Among the portions that showed a degree of positive progressivity in the Legal Ama-
zon, the portion from “government transfers” (portion 10) stood out. It was, through-
out the period, in the Legal Amazon and in Brazil (without Legal Amazon), the portion
with the highest degree of positive progressivity. Undoubtedly, the high progressiv-
ity of government cash transfer programs has made them responsible for the values
obtained.

The decomposition of the variation in the inequality indexes of the Legal Amazon’s
HIPC showed interesting values. According to the Gini index, the share of income from
private sector employees (portion 1) in Brazil (without the Legal Amazon) was respon-
sible for 32.92% of the drop in the index, and for the Legal Amazon was responsible
for only 10.63%. However, the portion from employers’ compensation (portion 4) for
the Legal Amazon accounted for 28.43% of the fall, while for Brazil (without the Legal
Amazon) it accounted for 18.98%.

Analyzing the dynamic decomposition of the Gini index, the HIPC portion formed
by the income of military and civil servants (portion 2) drew attention in the Legal
Amazon, as it contributed to preventing the index from falling further, since its par-
ticipation in the index variation was negative (-15.64%). On the other hand, the por-
tion of the HIPC formed by “government transfers” (portion 10) was the one that most
contributed to reducing the index, being responsible for 36.72% of the variation in
the index. Much of this is due to the composition effect, with 36.1%, which is directly
related to the increased participation of this source of income in the HIPC.

In this paper, we focus on the contribution of eleven portions of the HIPC to in-
equality in the Legal Amazon. Undoubtedly, behind the generation of these incomes
there is a precarious transport infrastructure that increases the prices of food and
other essential goods and services with impacts on the population’s cost of living;
low levels of sanitation services that reflect in diseases that prevent people from fully
exercising their occupations and raise the costs of treating diseases; the dynamism
of strategic sectors linked to extractivism and agriculture, which can improve the in-
come level of the rural population, but it should be remembered that a large part of
the population is concentrated in the largest cities, linked to industrial and service
activities. It seems clear that the quality of political and administrative institutions
must contribute significantly to regional development, carrying out an assessment of
impacts on biodiversity, migration control, and preservation of indigenous people.

As a limitation of this study, it can be verified to what extent internal migration
can affect the income disparity between migrants and non-migrants and their de-
gree of progressivity in income inequality in the Legal Amazon based on the Census
carried out by the IBGE. de Lima et al. (2019), for example, show another approach
that can influence income inequality in the North of Brazil, where 19.3% of the total
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population was migrants in 2010, of which about 45% were from the Northeast: the
hypothesis it was that migrants tend, on average, to be more economically apt than
non-migrants with similar socio-economic characteristics, and therefore tend to earn
higher wages; this hypothesis has not been fully validated. On the other hand, Silva
and Bacha (2014) explain that, although migrants are looking for higher wages, in
urban areas the cost of living is higher, and this increases population density and the
price of housing, food, etc., decreasing this advantage over time. One should also not
forget about international migratory flows, such as what happened with the crisis in
Venezuela, which tend to aggravate social problems in the border region.
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