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ABSTRACT

Latin America is the region with the greatest inequality in terms of incomes.
Thus, during the last years, the United Nations Development Programme
(UNDP) has showed concern about the obstacle that inequality causes in the
human development of this region. Given that higher economic growth does
not necessarily lead to the achievement of further progress social, develop-
ment beyond income will be one of the most important UNDP’s messages for
its upcoming report for this region to be launched early 2016. In this paper,
we propose a new multidimensional approach to study inequality in welfare
in terms of the components of the Human Development Index of the UNDP
—health, education and income— in the period 1980-2014. For this purpose
we use the multidimensional inequality indices proposed by Maasoumi (1986)
that can be decomposable into the between- and within-group inequality com-
ponents.
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RESUMEN

Ameérica Latina es la region con mayor desigualdad en términos de renta.
Tal es asi, que el Programa de Naciones Unidas para el Desarrollo (PNUD) viene
mostrando en los Gltimos afios su preocupacion por el obstaculo que supone
la desigualdad para el desarrollo humano de esta region. En este sentido, uno
de los mensajes mas importantes en 10s que se centra este organismo en el
informe que lanzara a principios del afio 2016 es el desarrollo mas alla del
ingreso, pues un mayor crecimiento econdomico no conduce necesariamente
a la consecucion de un mayor progreso social. En este trabajo planteamos un
enfoque multidimensional novedoso para el estudio de la desigualdad en el
bienestar, en términos de las componentes del Indice de Desarrollo Humano
del PNUD —salud, educacion y renta— en el periodo 1980-2014. Para ello,
recurrimos a los indices de desigualdad multidimensional propuestos por Maa-
soumi (1986), los cuales permiten analizar las componentes de desigualdad
inter e intrarregional.

Palabras clave: América Latina; Desigualdad; Bienestar; Desarrollo Hu-
mano.

JEL Classification: CO0, D63, 100, O10, R11.
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1. INTRODUCTION

One of the distinguishing features of the world economy is the existence
of inequality between countries (Fawaz et al., 2014; Piketty, 2014). The pro-
cesses of industrialization marked the path of economic development in the
XIX and XX centuries, becoming an essential requirement for progress (Berzosa,
2008).

Latin America is the most unequal region in the world in terms of income
distribution (Alvaredo and Gasparini, 2015; Amarante et al., 2015), having
important consequences in the standard of living, the incidence of poverty and
the social exclusion (Fitzgerald, 2009). Although there is no consensus on the
origin of inequality, most of the historical, sociological and economic studies
search for some explanation of the lagging of the region in colonial times.

A brief analysis of the history of Latin America sheds light on the causes of
a phenomenon that has been given in all its constituent countries since colonial
times: inequality (Dominguez, 2009). The unequal distribution of resources
and income came to this land as part of the colonial heritage (Yanez, 2000;
Matus, 2004; World Bank, 2004; Solimano, 2016a) and has been identified
as one of the main causes of not obtaining, from a growth model led by ex-
ports of raw materials, the same results as other countries also favoured by
the abundance of natural resources like the United States, Canada or Australia
(Lingarde and Tylecote, 1999; Altman, 2003; McLean, 2004).

Given that Latin America is a developing region, its level of inequality is
not only a result of internal inequality in each country, but also of the dif-
ferences between Latin American countries themselves and the disparities
between them and the leading countries worldwide (Bértola and Ocampo,
2012; Ravallion, 2014). The inequality in Latin America is such that it is dif-
ficult to consider this region as a homogeneous group of countries (Garcia
and Sanchez, 2008).

To give an idea of the magnitude of this problem, we provide the following
example. If we consider the region of Latin America, Venezuela is the country
with the lowest income inequality in this area. However, this same country
ranks second, just behind the United States, if we take into account the mem-
ber countries of the Organization for Economic Cooperation and Development
(World Bank, 2016).

Globally, the evolution of the Gini index from 1980 to 2014 shows that
Latin America is the most unequal region in the world (0.518), followed by
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Africa (0.439), Oceania (0.430), Northern America (0.365), Asia (0.359) and
Europe (0.312)" (see Figure 1).

This situation of the society of Latin American, which recorded in 2013 a
poverty rate of 28.1 percent of the population —while indigence or extreme
poverty stood at 11.7 percent— (CEPAL, 2014), becomes a problem when pov-
erty reduction policies focus on economic growth as a matter of priority.

During the last years, the United Nations Development Programme (UNDP)
has showed concern about the obstacle that inequality causes in the human
development of this region, considering its treatment of primary importance.
In this sense, one of the most important messages that the agency focuses on
the report launched in early 2016 is considering development beyond income,
as higher economic growth does not necessarily lead to the achievement of a
greater social progress.

The aim of this paper is to analyse the evolution of inequality in the welfare
of Latin America in the period 1980-2014 from a novel multidimensional ap-
proach?. For this purpose, we use the multidimensional inequality indices pro-
posed by Maasoumi (1986) that can be decomposable into the between- and
within-group inequality components.

FIGURE 1. REGIONAL INCOME INEQUALITY MEASURED BY GINI INDEX (1980-2014)3.
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& Asia

=1 Northern America
Oceania

m Africa

B Latin America

Source. Authors using data from the World Bank (2015).

In terms of welfare, the economic dimension —collected through the inco-
mes— has had a predominant role in studies of inequality. However, to carry
out appropriate strategies for social progress, welfare must be conceived as a

! The division of the territory has been made based on the composition of the macro geographical
regions created by the United Nations Statistics.

2> According to the distinction made by Milanovic (2005) between the different concepts of inequality,
in this paper we analyse the inequality between Latin American countries, considering each country
as a unit regardless of its population.

5 These values reflect the unweighted average of the Gini coefficients available for each country in
the study period.
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multidimensional process (Sen, 1985; Streeten, 1994; Stiglitz et al., 2009).
As Dominguez (2009) points out, when the concentration of income is high,
inequality masks poverty. In addition, there is evidence that the positive de-
velopment of a region in economic terms does not necessarily mean that the
other dimensions of wellbeing behave in the same way (Bourguignon and Mo-
rrisson, 2002; Noorkbahsh, 2006, Konya, 2008; McGillivray and Markova,
2010; Martinez, 2012). Therefore, the consideration of social aspects, such
as education or health, in the definition of welfare requires a comprehensive
definition of this concept.

In order to bring ourselves closer to the notion of welfare, we resort to the
concept of development of an individual as a process of expanding human ca-
pabilities (Sen, 1984, 1988, 1989 and 1999), which marked the origin of the
human development paradigm adopted by the UNDP in 19904

The UNDP defines the human development as a process of expanding hu-
man capabilities, considering that the three most essential capabilities are a
long and healthy life, access to knowledge and a decent standard of living
(UNDP, 1990). The UNDP materialized this idea through the Human Develop-
ment Index (HDI), which measures the achievement of a country on three basic
dimensions of human development: health, education and income. These three
dimensions are quantified numerically by three intermediate indices —health
index, education index and income index, respectively— which are aggregated
using a geometric mean to obtain the HDI for each country.

The health index is constructed in terms of the life expectancy, the educa-
tion index is composed of the geometric mean of two intermediate sub-indices,
the expected years of schooling and the mean years of schooling and, finally,
the income index is set by the gross national income per capita. The HDI uses
the logarithm of income in order to reflect the diminishing importance of in-
come with increasing GNI. Each of these intermediate indices are normalized
using maximum values, which are given by the maximum values observed in
countries between 1980 and the last data available, and minimum values es-
tablished in accordance with the minimum subsistence level.

Despite its limitations®, the HDI has meant an enormous breakthrough in
the representation of development in a homogeneous way, allowing assess the
progress of each country’s wellbeing and facilitating international comparisons.
In addition, the formula introduced in 2010, which amended the form of ag-
gregation replacing the arithmetic mean by the geometric mean, represented
a change in the conception of the relationship between the components of
health, education and income, reducing the substitution degree among them.
In this line, the use of an additive scheme used to contribute to interpretation
errors, for example, when variations occurring in the overall index were due

4 According to other studies, we consider the concepts of development, human development,
wellbeing and welfare as synonyms (McGuillivray and Pillarisetti, 2004; Decancq et al, 2009 and
McGuillivray and Markova, 2010).

> For a wide review of the criticisms of the HDI see Dominguez et al. (2011).
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exclusively to variations in one of the intermediate indices (Desai, 1991; Sagar
and Najam, 1998; Dominguez and Guijarro, 2009).

The rest of this paper is organized as follows. In Section 2, the methodology
used in the multidimensional inequality analysis is detailed. Next, the main
results of the analysis are exposed along with different sensitivity analysis. Fi-
nally, Section 4 concludes.

2. METHODOLOGY

In this section, we exhibit the methodology used in the multidimensional
inequality analysis. The multidimensional inequality measures applied in this
paper are additively decomposable by population groups allowing the analysis
of inequality both between and within regions.

Consider a sample of N countries where we want to study, jointly, K dimen-
sions related to welfare. These values are collected in the matrix X of dimen-
sion NxK:

X4 X1j Xik
' (1)
X=|x; i Xik s
X1 XNj Xk

where each element of the matrix, x,, is the value of the dimension or variable
j of country /. In this paper, as we want to analyze the inequality in the Latin
American countries’” wellbeing understood as ‘more than income’, the values x,
correspond to the components of the HDI —Health index, Education index an
Income index— in each country.

In order to analyze the evolution of inequality, we consider the multidimen-
sional inequality measures proposed by Maasoumi (1986). These measures
are based on the concept of generalized entropy and they are defined as:

11 s\
GEM.,(X)=H1+V)N; [(?) -1}, y#-1,0, )

where the y parameter represents the weight assigned to the different parts
of the distribution. Thus, the higher the y value, the greater the weight given to
the countries with higher wellbeing.

When vy takes the values -1 —the least developed countries received more
weight— and O —it is assigned the same weight to all the parts of the distribu-
tion—, we are faced with the special cases of these measures, which are ex-
pressed respectively as:

©
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GEM_(X) = %ilog (SE)

18s; s;
GEM,(X) = NE? log (§) (4)

=

Whatever the case, different dimensions are aggregated for each country
using a generalized mean of order -B:

AV
=(Z(5jx,j ] , i=1..,N, 5)
where s is the arithmetic mean of the values s..
Additionally, 8,/ = 1,....K, 0 <8< 1) and B (-1 < < =) are two parameters

with a specific meaning. In particular, Sl.is the weight assigned to each variable
j and B represents the elasticity of substitution among the dimensions consid-
ered.

As seen in the previous section, the HDI is constructed using a geometric
mean where the three dimensions are equally weighted, that is, the §, (j =
2, 3) parameter takes the value 1/3. Under this conception of the index, the
aggregation of dimensions corresponds to the following expression:

K

=Tx"°, i=1..N,
[]x ©)

where B—0, namely, there is not substitution among dimensions. In other
words, a reduction in the value of one dimension cannot be compensated with
an increase in the value of other.

Multidimensional inequality indices used (GEM GEM , and GEM,) are ad-
ditively decomposable, which allows analyzing the betvveen and vvlthm group
inequality components. In this paper, the definition of groups of countries is
done according to the classification established by the UNDP (2015) in terms
of levels of development.

Considering the methodology proposed by Maasoumi (1986) and Maa-
soumi and Nickelsburg (1988), the index GE/\/lysupports the following decom-
position:

GEM,(X) = B (X) + W, (X), (/)

where By[X) is the between-group inequality component whose expression
is the following:

2

=1

By(X)=f( —gh(sg s)] 8)
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and Wy(X) is the within-group inequality component which can be express as:

m<X>=2wgf(A]ggh(s,,sg>]. ©)

Table 1 shows the elements of these indexes for the different values of y
-1, . . .
parameter, where s, =(Ef_1(§jx0.’/’)ﬁ,ieg; s Is the arithmetic mean of the values
s;and s? is the arithmetic mean of the values s over the countries in group g.

TABLE 1. ELEMENTS OF THE BETWEEN- AND WITHIN-GROUP INEQUALITY COMPONENTS.

Gamma f(y) h(tt) Wg,g =1...,G
T+7y —g 1+y
y# 0,1 Y t . T
y(1+7) 7 - N{s§
y=-1 y Iog(i) &
t N
t <9
y=0 y =log| i Ngs
t t Ns

Source: Gigliariano and Mosler (2009).

3. DATA AND RESULTS

The data used in this analysis have been taken from the Human Develop-
ment Report, developed by the UNDP (2015). The variables under study are
the components of the HDI —Health index, Education Index and Income index—
which are normalized from O to 1. We use the available historical data on 18
Latin American countries for the time period 1980-20148, classified according
to three levels of development: very high, high and medium’.

In this section, we analyze the multidimensional inequality in the Latin
American countries’ wellbeing considering the preceding dimensions and using
the measures described in Section 2. As specified previously, these measures
include three parameters. According to the construction of the HDI made by
the UNDP, the & parameter has been set to 1/3 in order to attach the same
weight to the three human development dimensions. Under the new concep-
tion of the HDI, the value of the p parameter goes to O, avoiding a compensa-
tion between the values of the wellbeing dimensions included in the analysis.

62014 is the last year for which the UNDP provides information on the variables under study.

7 Very high human development: Argentina and Chile; High human development: Brazil, Colombia, Costa
Rica, Cuba, Dominican Republic, Ecuador, Mexico, Panama, Peru, Uruguay and Venezuela; and Medium
human development: Bolivia, El Salvador, Guatemala, Haiti, Honduras, Nicaragua and Paraguay. The low level
of development is not considered because no Latin American country has such category of development.
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Finally, y parameter has been set to 0 assigning the same importance to all the
countries.

It should be noted that the multidimensional indices used in this paper
can be additively decomposed by population groups. In other words, this
decomposition allows studying which part of total inequality can be at-
tributed to differences between groups and what to disparities within each
one. While interregional inequality only considers the differences between
average inequalities of each group, the intraregional component highlights
the inequality between the countries which belong to the same group. In
this paper we have chosen to divide the sample of countries into three sub-
groups considering the development levels establish by the UNDP (2015).

FIcURE 2. (LEFT PANEL) EVOLUTION OF TOTAL INEQUALITY IN WELLBEING AND ITS DECOMPOSITION BY
POPULATION GROUPS. (RIGHT PANEL) EVOLUTON OF THE RELATIVE IMPORTANCE OF THE BETWEEN AND WITHIN
INEQUALITY COMPONENTS®.

040 T 040 T o
Total — OBetween OWithin
030 | — — ~Between 030 |
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~
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010§ o0+ [
ODD I I I I I I I N \ ] 000
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Source: Authors using data from the UNDP (2015).

The left panel of Figure 2 shows the evolution of the GEM B and W
dices for the multidimensional notion of wellbeing —health, educatlon andi in-
come— over the period 1980-2014. These indices are computed giving the
same weight to all the countries and assuming no substitution degree among
dimensions. The solid line represents the total inequality value, the dashed
line exhibits the between-group inequality component and the dotted line
displays the inequality within groups.

When all countries are equally weighted (y = 0), total inequality in
wellbeing decreases by about 50 percent over the period 1980-2014.
The disparities decline on the basis of the period of time considered. Thus,
between 1980 and 1985 we observe a reduction in inequality around 6
percent. From 1985 to 2005 the diminution is closed to 15 percent every
five years, while in the time period 2005-2014 occurred the least contrac-
tion. This fact is in accordance with the reduction in income inequality that has

8 Results expressed x 102,
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taken place in Latin America since the year 2010 (Diaz-Bazan, 2015; Gasparini
et al., 2016). In particular, such reduction was generated by the strong income
growth registered in this region (Solimano, 2016b; Cord et al., 2017).

Regarding the inequality between countries, it is observed a decreasing pat-
tern from 1980 to 2014 quantified in 40 percent. Once again we can distinguish
three time periods. First, until 1985 the inequality is slightly reduced, approxi-
mately 4 percent. As in the total inequality case, the largest decline takes place
in the two following decades. In particular, the concentration diminished by 15
percentage points every five years, reaching the minimum level in 2005, and
holding the opposite tendency since then.

In relation to the within-group inequality component, it is perceived the big-
gest fall —roughly 75 percent— in wellbeing inequality, being much more accentu-
ated in the latter 4 years of the study period.

The evolution of the relative importance of the between- and within-group
inequality components are shown in the right panel of Figure 2. According to the
results, both components contributed to the change in overall inequality from
1980 to 2014. This aspect supports the choice for the presented methodology,
which considers the decomposition of total inequality in both components.

As seen in Figure 2, during all the period the predominant component is
the inequality between groups (above 75 percent). It should be noted that the
intraregional component has been progressively reducing its weight in total in-
equality in favor of the other element from 1980 to 2014.

3. 1. SENSITIVITY ANALYSIS BY COUNTRIES

Up to now, we have analysed the evolution of inequality in Latin America,
observing a decreasing pattern over the period 1980-2014. In this section, we
study the sensitivity of the results to each Latin American country that brings
up the following question: Do all the countries contribute equally to the level of
inequality in the welfare of Latin America? To address this issue, we focus in the
last year of the study period (2014).

In Figure 3 we represent the contribution of the different countries of Latin
America to the inequality values recorded by the region as a whole. Three groups
of countries can be distinguished: those which contribute substantially to the
inequality increase, those that remain inequality at the same level —with small
variations both positive and negative— and those which cooperate significantly
to the reduction of inequality.

The first group consists of Honduras —with a contribution of 16 percent—
and Argentina, Guatemala, Chile and Nicaragua which contribute by around
8.5 percent. In the second group are Bolivia, Uruguay, El Salvador, Panama and
Paraguay with a small contribution —about 1 percent—. Finally, the third group
is completed by Costa Rica, Venezuela, Mexico and Brazil —with a participation
of less than 5 percent— and Dominican Republic, Colombia, Peru and Ecuador
which have associated a decrease above 5 percent.
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FIGURE 3. CONTRIBUTION OF EACH COUNTRY TO THE INEQUALITY IN LATIN AMERICA (2014).

W High increase
W Low increase / decrease
[ High decrease

Source: Authors using data from the UNDP (2015).

In order to get first-hand knowledge of these countries, in Table 2 we crossed
the grouping of countries according to their levels of wellbeing —Level 1 (very high
development), Level 2 (high development) and Level 3 (medium development)— with
the grouping resulting from the contributions to inequality identified previously.

TABLE 2. CLASSIFICATION OF COUNTRIES BASED ON THE LEVEL OF WELLBEING AND THE CONTRIBUTION TO THE
INEQUALITY.

Wellbeing
Inequality variation Level 1 Level 2 Level 3
Areentina Guatemala
High increase ger Honduras
Chile §
Nicaragua
Low Panama Bolivia
i El Salvador
increase / decrease Uruguay P
araguay
Brazil
Colombia
Costa Rica
High decrease Dominican Republic
Ecuador
Mexico
Peru
Venezuela

Source: Authors using data from the UNDP (2015).
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The situation of Argentina, Chile Guatemala, Honduras and Nicaragua is
consistent with its high contribution to the inequality in Latin America given
that these countries have an extreme value of wellbeing (Level 1 or 3). Simi-
larly, it seems reasonable that countries with a Level 2 of wellbeing, such as
Panama and Uruguay, do not greatly affect the results of the whole region.
The same circumstance happens with Bolivia, El Salvador and Paraguay whose
development is close to Level 2 in spite of being located in Level 3.

Finally, Brazil, Colombia, Costa Rica, Dominican Republic, Ecuador, Mexi-
co, Peru and Venezuela are situated in an intermediate category of inequality.
The homogeneity of this group is likely to contribute to the reduction of the
inequality figures registered in this region because this aggregate represents
nearly 45 percent of the countries of Latin America.

3.2. SENSITIVITY ANALYSIS BY DEVELOPMENT LEVELS

To complete the previous study of inequality, in this section, we carry out
two different sensitivity analyses. Firstly, we study the evolution of total in-
equality in wellbeing during the period 1980-2014, paying special attention
to the weight assigned to the different parts of the distribution. Secondly, we
analyze the relative importance of the between- and within-group inequality
components in global inequality for different values of the y parameter, allow-
ing us to study the sensitivity of the results to variations in the weight assigned
to the different development levels.

The top panel of Figure 4 shows the evolution of the GEM index to the y
parameter®. Thus, the higher the y value, the greater the weight given to the
countries with higher wellbeing.

The inequality trend decreases from 1980 to 2014 irrespective of y param-
eter value. These results support those obtained in Figure 2, when all countries
are equally weighted (y = 0). In this sense, the maximum level of inequality is
reached in the year 1980 when v is set to -10. On the other side, the lowest
level of inequality occurs in the year 2014 when is attached the same weight
to the 18 Latin American countries.

Our analysis reveals a general behavior pattern regardless the year consid-
ered. Specifically, a decrease is perceived since the y sensitivity parameter takes
the value -10 until it is in the range [5, 7]. From this point onwards, inequality
shows a slight upward trend as it is given more importance to the upper tail of
the distribution. It should be highlighted that inequality suffers a remarkable
fall when y takes de value -1 and O, being more accentuated in the latter case.

The evolution of the relative importance of the between- and within-group
inequality components for several values of the y parameter are shown in the
bottom panel of Figure 4. This approach allows us to analyze the weight of the
components in total inequality without assuming a specific weighting scheme
among countries.

9 The y parameter ranges from -10 to 10 by increments of 0.02.

©
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According to the results, the between-group inequality component pre-
dominates from 1980 to 2014 without regard to the weight assigned to the
different countries. This fact is consistent with the classification of countries
considered, according to the development levels established by the UNDP.
Comparing the first and the last years of the study -1980 and 2014-, we can
conclude that the dominant component in 1980 has increased its importance
in total inequality at the expense of the other element. It should be note that,
from the year 2005 onwards, the within-group inequality component reduces
its weight as it is given more relevance to the most developed countries.

FIGURE 4. (ToP PANEL) EVOLUTION OF TOTAL INEQUALITY IN WELLBEING (1980-2014) . (BOTTOM PANEL)
EVOLUTON OF THE RELATIVE IMPORTANCE OF THE WITHIN-GROUP INEQUALITY COMPONENT IN TOTAL INEQUALITY'®
(1980-2014) .

Source: Authors using data from the UNDP (2015).

19Results expressed x10?.
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4. CONCLUSIONS

In this paper, an attempt has been made to contribute to the debate on
the study of inequality patterns in Latin America. Our main contribution con-
sists in considering a multidimensional approach to analyse the evolution of
inequality in the welfare of Latin America from 1980 to 2014. For this purpose,
we have used the multidimensional inequality indices proposed by Maasoumi
(1986) that can be additively decomposed by groups of countries, allowing us
to study the interregional inequality and the inequality between the countries
which belong to the same group. In particular, we have chosen to divide the
sample of the 18 Latin American countries into three subgroups considering
their development levels.

When all countries receive the same weight, total inequality in wellbeing
decreases by about 50 percent over the study period. Specifically, it is ob-
served three differentiated periods determined by the years 1985 and 2005.
Moreover, between- and within-group inequality components contribute to
the change in overall inequality from 1980 to 2014. However, throughout the
whole period, the inequality between countries prevails over 75 percent.

We have completed the preceding study of inequality applying different
sensitivity analyses. The analysis by countries show that each country con-
tributes to the inequality in Latin America in a different way, which is consist-
ent with their human development levels. Regarding the sensitivity analysis by
development levels, we observe a decreasing pattern of total inequality with a
small upward trend when more importance is given to the upper tail of the dis-
tribution. In addition, the between-group inequality component prevails from
1980 to 2014 regardless the weight assigned to the different countries. This
previous fact is also consistent with the classification of countries considered,
according to the development levels established by the UNDP.

Future research should be addressed to expand and complete this work
in two different directions. On the one hand, the consideration of countries’
populations in the computation of the multidimensional inequality measures
will allow investigate the evolution of inequality from a more realistic point of
view which, undoubtedly, will be a valuable tool for implementing policies to
reduce the disparities in this region. This ambitious challenge will involve the
reformulation of the methodology proposed by Maasoumi (1986).

On the other hand, given the wide variety of countries with different char-
acteristics and similar human development levels, one-size-fits-all strategy is
unlikely to be successful in decreasing the inequality in Latin America. In this
sense, a polarization analysis from this same multidimensional perspective will
identify the emergence of poles in the distribution of wellbeing.
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