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Abstract:

This paper documents and describes the evolution of income and consumption inequality
in Bolivia between 1999 and 2011. We find that income and consumption inequality
measured by the Gini index both dropped 22% during the period we analyze, making Bolivia
the top performer in the Latin American region regarding income inequality reduction. To
make a more complete description of this trend, we make separate analysis for the urban
and rural area. Changes in urban inequality are driven by changes in the upper part of the
distribution, as the 90-50 income and consumption percentile ratios fell 24%, as opposed to
a 8% fall in the 50-10 ratio, for the subperiod 2005-2011. Changes in rural inequality occur
through the entire distribution in similar fashion, but are more intense before 2005, when the
90-50 and 50-10 ratios fell 30 and 26% respectively.
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Resumen:

Este trabajo documenta y describe la evolucion de la desigualdad de ingreso y de
consumo en Bolivia entre 1999 y 2011. Hemos podido encontrar que la desigualdad tanto
en ingreso como en consumo, medida por el indice de Gini, cay6 en 22% durante el periodo
de andlisis, convirtiendo a Bolivia en el pais mas destacado de América Latina en lo que
respecta a reduccion de la desigualdad. Para hacer una descripcion mds completa de esta
tendencia, hacemos andlisis separados para el drea urbana y para el drea rural. Los cambios en
la desigualdad urbana son conducidos por cambios en la parte mas alta de la distribucion, tal
que las ratios percentiles 90-50 de ingreso y de consumo cayeron 24%, en contra a una caida
de 8% en la ratio S0-10, para el subperiodo 2005-2011. Los cambios en desigualdad rural
ocurren a través de toda la distribucion de un modo similar, pero son mds intensos antes de
2008, cuando las ratios 90-50 y 50-10 cayeron 30 y 26% respectivamente.

Palabras clave: Ingreso, desigualdad, consumo

Classification/Clasificacion JEL: D31, D63

1. Introduction

During many years, Bolivia has faced numerous challenges to reduce its poverty rates, and
one of the most pressing concerns was the high levels of inequality its income distribution
displayed (INE-UDAPE, 2003; Yafiez, 2004; Gasparini, Marchionni y Gutiérrez, 2004;
Andersen y Faris, 2004; Nina, 2006; Muriel, 2011 y Jiménez y Lizdrraga, 2003 ). However, the
2000s marked the start of an inequality reduction trend in which the income Gini index fell
13 points, with a higher rate of decline in the last 6 years of the 1999-2011 lapse: -3.4% against
a-0.8% during 1999-200S. National consumption inequality followed a very similar pattern
in terms of reduction rates and magnitude.

Nevertheless, this equalization process is not homogenous in time or by area. In the urban
area, the decline started after 2005 with an annualized rate of income Gini reduction close to
4% (-3% for consumption), while in the rural area the reduction occurred over twice as fast
before 2005 in the case of income, -2.28% pre-2005 against - 1% between 2005 and 2011. The
inequality decay for rural consumption is an unusual case of sustained reduction through the

whole period of analysis, however at a much more modest rate of a little over 1% per year.
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The objective of this paper is to provide a detailed description of the changes in the
income and consumption distributions at the national, urban and rural level, which ultimately
led to the observed reductions in inequality. Additionally, the authors perform decomposition
of commonly used inequality indices to provide further insights on which component of
income or consumption may have driven the decline, and to explore whether this reductions
may be closing some gaps regarding inequality between groups. In this sense, this document
only seeks to provide stylized facts of the reduction process, not explanations regarding causes
of the decline.

Ourresults show pro-poor growth patterns of average income and consumption, in which
the average income for the bottom decile grew at rates comparable to the top performing
economies in the world, around 15% per year, while the average income for the top decile
never grew over 5% per year between 1999 and 201 1. Comparing Brazil's inequality reduction
with Bolivias, makes our results even more puzzling: at similar GDP growth rates, Brazil Gini
index fell S points in a similar lapse, even with more efficient transfer policies (Lustig, Gray-
Molina and Higgins, 2012; de Barros y de Carvalho, 2010; Lustig, Lopez-Calva and Ortiz-
Juarez, 2012). Finally, between group inequality is the component which

The remainder of the document is organized as follows: section 3 explains the variable
and dataset construction, section 4 describes national inequality trends and explains the
distributional changes in urban and rural areas which led to the decline, section 5 shows the
results for the index decompositions, section 6 compares our results with the rest of the Latin
American Region, and finally section 7 conludes.

2. 'The Bolivian inequality decline in the literature: International trend
aggregation and local lack of interest

Why is it now, in the second half of 2013, that the Bolivian case is being heard of? We
believe that there are two main reasons behind this fact: a clear tendency to aggregate results
at the regional level, neglecting the ever acknowledged heterogeneity in the region, and the
second reason is that Bolivian economists do not appear to care about inequahty anymore.
The vast majority of the work on inequality is conducted with data before 2005 with 2002

data, and after 2005 the research on inequality is very scarce.
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the inequality decline, and that the relevance of government transfers in this process varied by
country. Argentina, Brazil and México are the cases most studied, but the rest of the countries
in the LAC region appear in 12 out of 17 studies. Most of the advertisement of the results
of this research is done at a regional level, ignoring country-specific results. The inequality
declines in Bolivia, Venezuela and Ecuador are the most succesful, but they becomes hidden
when looked from a regional perspective. Brazil, one of the most publicized cases of inequality

reduction, doesn't even rank among the countries with the highest decline.

Regarding the Bolivian literature on inequality, most of it was done before 2005 from a
variety of perspectives: fiscal policy, natural resources and labor market. This may have been
driven by the high levels of inequality recorded during those years. But when inequality
started falling after 2005, only a couple of studies recorded the decline, but failed to grasp the
magnitude of their findings and to direct the attention towards the relevance of the decline
in the Latin american context. As a matter of fact, none of the local studies is even concerned
with the extent or speed of the decline, these research is concerned with how other variables
or policies affect inequality, a necessary step once the distributional changes have been
accounted for.

Public data availability, shown on table 3, may explain why the Bolivian case didn't receive
the attention it could have gotten. While Brazil, Mexico and Argentina have data available
until the late

2000s, Bolivian indicators are available until 2011 in the SEDLAC dataset, but inly until
2007 if one wishes to conduct dynamic searches. Bolivian household surveys were conducted
in 2008,2009,2011 and 2012. This means that there are 4 years of collected data waiting to be
analyzed. Household survey designs changes occur frequently in Bolivia, so a one-size-fits-all
harmonization process may not be the most suitable to solve the problem of changing survey

design.
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Table 2

Most recent literature on Bolivian inequality

Author Title Years of data used
Official literature
INE,UDAPE Estimacién del gasto de consumo combinando el Censo 2001 y las Encuestas de hogares 1999-2001
Jiménez W,, Lizdrraga S. Ingresos y Desigualdad en Area Rural de Bolivia 1999-2001
Yanez E., 2004 Qué explica la desigualdad en la distribuci6n del ingreso en las dreas urbanas de bolivia: un andlisis 1999-2002
a partir de un modelo de microsimulacién
Landa E, 2004 ;Las dotaciones de la poblacién ocupada son la tnica fuente que explican la desigualdad de ingre- ~ 1989-1999
sos en bolivia? una aplicacion de las microsimulaciones
Independent literature
Gutierrez C., 2008 Analysis of Poverty and Inequality in Bolivia, 1999-2005: A Microsimulation Approach 1999-2005
Vargas,].E, 2012 Declining Inequality in Bolivia: How and Why 2003/2004,2005,2008,2009
Villegas H., 2006 Desigualdad en el Area Rural de Bolivia: Cuan Importante es la educacion? 1999-2002
Andersen L., Faris R. Natural Gas and Inequality in Bolivia 1999
Nina O. El Impacto Distributivo de la Politica Fiscal en Bolivia 2003-2004
Muriel B. Rethinking Earnings Determinants in the Urban Areas of Bolivia 2003-2004
Jspatz].,Steneir S. Post-Reform Trends in Wage Inequality: The Case of Urban Bolivia 19891997
Yanez E. El Impacto del Bono Juancito Pinto. Un Andlisis a Partir de Microsimulaciones 2005
Gasparini L., Marchionni M., Gutierrez E Simulating Income Distribution Changes in Bolivia:a Microeconometric Approach 1993-2002
LayJ., Thiele R., Wiebelt M. Resource Booms, Inequality and Poverty: The Case of Gas in Bolivia 2001
Andersen L., Caro J., Faris R., Medinacelli M. Natural Gas and Inequality in Bolivia After Nationalization 1997
Source: Authors’ elaboration
Table 3
Online data availability for selected countries and datasets
Database-Organization Country Years available online Source
SEDLAC-CEDLAS Brazil 1976-2011 Pesquisa Nacional por Amostra de Domi-

and The World Bank

Argentina 1974,1980,1986-2010

cilios

Encuesta Permanente de Hogares (1974-
2002), Encuesta Permanente de Hogares
Continua (2003-2011)

Mexico 1984,1989,1992,1994,1996,1998,2000,2002,2004,2005,2006,2008-2011  Encuesta Nacional de ingresos y Gastos
de los Hogares
Bolivia 1993,1997,1999-2011 Encuesta Integrada de Hogares (1992),
Encuesta Nacional de Empleo (1997), En-
cuesta Continua de Hogares (1999-2007)
PovCalNet-The Brazil 1891-2009 Pesquisa Nacional por Amostra de Domi-

World Bank

Argentina 1987,1991-201

Mexico

Bolivia

1984,1989,1992,1994,1996,1998,2000,2002,2004,2005,2006,2008

1990,1993,1997,1999-2002,2005-2008

cilios

Encuesta Permanente de Hogares (1987-
2002), Encuesta Permanente de Hogares
Continua (2003-2010)

Encuesta Nacional de ingresos y Gastos
de los Hogares

Encuesta de presupuestos familiares
(1990/1991), Encuesta Integrada de Hog-
ares (1992-1995), Encuesta Nacional de
Empleo (1996-1997), Encuesta Continua
de Hogares (1999-2008)

Sociémetro-BID- Brazil
Interamerican

Development Bank

1990-2009

Argentina 1992-2011

Mexico

Bolivia

1984,1989,1992,1994,1996,1998,2000,2002,2004,2005,2006,2008,2010

1990-1997, 1999-2003, 2005-2007

Pesquisa Nacional por Amostra de Domi-
cilios

Encuesta Permanente de Hogares (1992-
2002), Encuesta Permanente de Hogares
Continua (2003-2010)

Encuesta Nacional de ingresos y Gastos
de los Hogares

Encuesta Continua de Hogares

Source: PovCalNet, SEDLAC and Sociecondmico-BID
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3. Data

We use the set of official household surveys for the 1999-2011 period harmonized by
Fundacion ARU. A full description of the harmonization process is beyond the scope of
this paper, however it is important to note that the harmonization process address - to the
extent that it is possible, three major comparability issues. First, we use raw data, ie, the data
before any cleaning and imputation procedures have been applied by the National Bureau of
Statistics. Second, as usual in most of the harmonization process, we use a uniform definition
of the income aggregates and other covariates. Third, and unlike other harmonization process,
we adjust the difference in sampling schemes between surveys using post-stratification

techniques to adjust the sampling weights.

The variable components are listed on tables C.7 and C.8." Per capita household income
(income from here on) is constructed as total household income divided among household
members. Total household income is the sum ot household labor earnings, household income
from government transfers, household income from inter-household transfers, household
rents from properties, household income from contributory social security and household
income from other sources. Government transfers were imputed in all years according to the

payment scheme observed for that year.”

Per capita household consumption (consumption from this point on) is constructed in an
identical fashion. Its components are food, non-food, housing, utilities, durable goods, health
and education expenditures. Education expenditure was imputed for the year 2002 using data
from 2001. We estimate the percentiles of total household expenditure for both years, and
then impute the percentile average from 2001 to all households in that percentile in 2002.

Ourworking datasets are free of missing values and outliers. We treat each welfare measure
separately when it comes to construct a working dataset, ie,, households which were dropped
from the income sample may be present in the consumption sample and viceversa, so we
have different income and consumption samples. Additionally, we treat each region by itself
when dropping missing incomes and outliers: these results in an urban sample free of missing
values and outliers, and a rural sample with the same features. To obtain the national sample,
we append the urban and rural datasets.

1 More information regarding the construction of these variables is available on the web appendix.

2 e.g. Bonosol a non-contributory social security cash tranfer was not paid in 2000, however, in 2001 there were 2
payments. We imputed those payments in 2001.
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The first step we took was to drop from the sample all households with missing per
cdpita household income or consumption components. Then we use the Blocked Adaptive
Computationally-efficient Outlier Nomination (BACON) algorithm to nominate and drop
outliers in the sample. The use of this algorithm requires the researcher to provide a subset
of the data for which he is sure there are no outliers, and then the algorithm starts to look
for unusually large observations in the remaining subset which may or may not contain
outliers, using a Mahalanobis distance and then performing a XZ test to determine whether an
observation is an outlier. We used a=0.0001. For every estimation and description from this
point on, we will be using this sample.*

4. Trends in Bolivian income and consumption inequality

Figure 1 shows the evolution of Bolivian income and consumption inequality, measured
by the Gini index, from 1999 to 201 1. National income inequality fell 13 Gini points (.59 to
46) in this 13 year period, while national consumption inequality dropped from 0.47 to 0.37
in the same lapse. As remarkable those figures are by themselves, they become even more
surprising when we take 2003 as reference point: until that year, national income inequality
fell only 3 Gini points, and national consumption inequality fell only 2. This leaves us with
a 17.85% reduction in national income inequality and a 17.78% in national consumption
inequality in 6 years.

3 Descriptions and estimations based on the full, P(0.001) and P(0.0001) samples are available in the web appendix
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Figure 1: Gini index evolution by outcome

Per capita household income Per capita household consumption
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Source: Authors’ estimation based on Fundacién ARU's harmonized series of household surveys. Zeros and
outliers were dropped from the sample. Outliers were nominated using the BACON algorithm with «=0.0001.
Per cépita household income (consumption) equals total household income (consumption) divided among
household members. Total household income is the sum of labor and social security income, government
(imputed) and inter-household transfers, rents from properties and other sources. Total consumption is
the sum of food, non-food, health, education, durable goods, utilities and housing expendifures. Hedonic
regressions by type of house were used fo estimate and impute housing expenditure.

However, inequality did not display the same behavior when the analysis is split by area:
urban income inequality behaved erratically until 20085, and rose from 049 to 0.51. It all
became downbhill since then, to reach a 0.40 value in 2011. Urban consumption inequality
shows a smoother trend, but also displays a 2 point rise during 1999-2008, from .38 to .40.
After 2005, the biggest fall is seen from 2005 to 2006, to alevel of .37 which remains unchanged
until 2009. Finally, it goes down to its lowest level in 2011: 0.35, which makes a total fall of 7
points in 6 years.

Ruralincome inequality fell from 0.64 to 0.54 in 1999-2003, then rose to 0.61 in 2006, and
then started to fall again, finally reaching alevel of 0.53 in 2011. Consumption inequality in the
rural area didn't fall as much when compared to income or urban trends, however it fell from
043 to 0.40 in 1999-2005 and to an all-period low 0f 0.38 in 2011. These disparities in trends
by area and period are our motivation to conduct separate analysis for each area.

Changes in an income or consumption distribution may be driven by changes above or
below the median: Inequality may fall because those in the lower part are catching up with
those in a higher position in the distribution, or because incomes in the upper tail are falling

to levels closer to those in lower relative positions. To distinguish between changes in the
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lower or upper tail, we also document the evolution of the 50-10 and 90-50 percentile ratios,

displayed on figure 2.
Figure 2: Percentile ratios evolution by outcome
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Source: Authors’ estimation based on Fundaciéon ARU's harmonized series of household surveys. Zeros and
outliers were dropped from the sample. Outliers were nominated using the BACON algorithm with a=0.0001.
Per capita household income (consumption) equalls total household income (consumption) divided among
household members. Total household income is the sum of labor and social security income, government
(imputed) and inferhousehold transfers, rents from properties and other sources. Total consumption is
the sum of food, non-food, health, education, durable goods, utilities and housing expenditures. Hedonic
regressions by type of house were used to estimate and impute housing expenditure.

Looking first at the urban income ratios, reveals that most of the decline in inequality came

from changes in the top of the distribution: the 90-50 ratio fell from 3.45 to 2.6 during 2005-
2011, after not displaying abrupt changes during 1999-2006. The S0-10 ratio fell slightly in
1999-2011, from 3.04 to 2.51. The trend for urban consumption percentile ratios is similar:
the 90-50 fell from 2.63 to 2.52 until 2005, and then started a downhill tendency until 2.17

in

2011. The 50-10 urban consumption ratio rose from 2.12 to 2.32 in 1999-2003, and fell to

202in2011.
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Turning to rural income ratios, the rate of decline after 2005 is very similar for the two
ratios considered, they dropped at yearly rates of -1.63%(90-50) and -1.80%(50-10). The only
noticeably larger decline is seen before 2005, period in which the 50-10 ratio fell from 7.2 to
5.36 and the 90-50 ratio did so from 5.41 to 3.77. For rural consumption the scenario shows
trends with very little change, as the 50-10 ratio remained constant at 2.70 and the 90-50 fell
slightly from 2.86 to 2.51 until 2005. During 2005-2011, there are relatively small declines in
both indicators, the 90-50 ratio dropped until 2.29 and the 50-10 fell until 2.59..

Table 4
Yearly growth rate
Income Consumption
1999-2011
Gini  90-10 90-50 50-10 | Gini  90-10 90-50  50-10
National -2.09 -10.83 -3.09 -7.98 | -2.03 -558 -236 -3.30
Urban -1.68  -3.67 -212  -1.59 -1.23  -1.80 -1.62  -0.19
Rural -163  -6.96  -3.77 -3.31 -1.17 -216  -1.82  -0.34
1999-2005
National -0.80 -12.75 -1.50 -11.42 | -0.62 -595 -1.46  -4.56
Urban 0.58 -1.23 0.40 -1.62 0.52 0.82 -0.72 1.55
Rural -2.28 -10.39 -5.87 -4.81 -1.11 -2.16  -2.17 0.01
2005-2011
National -3.37 -8.87 -466 -4.41 -3.41 -5.22  -3.25  -2.03
Urban -3.88  -6.05 -457 -1.55 -295  -435 -250 -1.90
Rural -099 -340 -163 -1.80 | -1.23 -2.15 -147  -0.69
Total variation
Income Consumption
Gini  90-10 90-50  50-10 ‘ Gini  90-10 90-50  50-10
1999-2011

National -22.4 -74.73 -31.41 -63.15 | -21.79 -49.82 -24.91 -33.17
Urban -18.38 -36.15 -22.64 -17.46 | -13.82 -19.59 -17.75  -2.23

Rural -17.93 -57.93 -36.96 -33.26 | -13.18 -23.01 -19.78 -4.03
1999-2005

National -4.68 -55.88 -8.68 -51.69 | -3.68 -30.79 -8.42 -24.43

Urban 3.51 -7.141 2.44 -9.35 3.17 4.99 -4.26 9.66

Rural -129  -4823 -30.42 -25.6 -6.47  -12.27 -12.31 0.04
2005-2011

National -18.59 -42.71 -249 -23.72 | -18.8 -27.49 -18.01 -11.57
Urban -21.15  -31.24 -2449 -894 | -16.46 -23.41 -14.09 -10.85
Rural -5.78  -18.73  -9.39 -10.3 -7.18  -12.23  -8.51 -4.07

Source: Authors’ estimation based on Fundacién ARU's harmonized series of household surveys. Zeros and
outliers were dropped from the sample. Outliers were nominated using the BACON algorithm with a=0.0001.
Per capita household income (consumption) equals total household income (consumption) divided among
household members. Total household income is the sum of labor and social security income, government
(imputed) and inter-household transfers, rents from properties and other sources. Total consumption is
the sum of food, non-food, health, education, durable goods, utilities and housing expenditures. Hedonic
regressions by type of house were used fo estimate and impute housing expenditure.
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Looking at total variations in the lower panel of table 4, it is clear that rural income
inequality falls during the 13 years of analysis, but the fall is faster between 1999 and 2005.
The decline in urban inequality occurs after 20083, before this year it rose 3.5% (Gini index).
Urban consumption inequality falls mostly through changes above the median, since the 90-
S0 ratio fell before and after 2005, unlike the S0-10 ratio that rose almost 10% between 1999
and 2005. Rural consumption inequality also fell driven by changes in the upper tail -12% in
1999-2005 and -8.5% in 2005-201 1.

4.1. Urban inequality

Let us look closer at the distributional changes in the urban income and consumption
distributions. Figure 3 shows the yearly growth rate for the average income and consumption

by percentile.

Figure 3: Urban sample: yearly growth rate of the average income by percentile
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Source: Authors’ estimation based on Fundacién ARU’s harmonized series of household surveys. Zeros and
outliers were dropped from the sample. Outliers were nominated using the BACON algorithm with a=0.0001.
Per capita household income (consumption) equals total household income (consumption) divided among
household members. Total household income is the sum of labor and social security income, government
(imputed) and inter-household transfers, rents from properties and other sources. Total consumption is
the sum of food, non-food, health, education, durable goods, utilities and housing expenditures. Hedonic
regressions by type of house were used to estimate and impute housing expenditure.

During 1999-2005, average income grew at rates below 1.3% peryear for quantiles 20 to 85,
and average consumption varied at negative rates, not below 2.5%, for the first 96 percentiles.
However, the growth rates show a distinctive pattern after 2005: the first 36 percentiles grew at
rates above 7.5% and then the rates started to decline as one moves towards the top percentiles.
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This rate varied between 7.5 and 5% for the 4th and 6th decile, and between S and 2.5% for the
6th and 8th decile. This rate becomes negative for the top decile and reaches rates of -6.71%
for the top percentile.

The growth rate for average consumption followed a similar pattern after 2005, in which
the top of the distribution grows at negative rates and the average consumption of rest of the
distribution grows positively. The average consumption of the bottom 43 percentiles grows at
rates higher than 5%, and for percentiles 44 through 82, this rate is between § and 2.5%. This
growth rate becomes negative only for the last S percentiles, and for the top percentile it falls
to -2.49%.

Figure 4: Urban sample: Income and consumption Lorenz curves
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Source: Authors’ estimation based on Fundacién ARU's harmonized series of household surveys. Zeros and
outliers were dropped from the sample. Outliers were nominated using the BACON algorithm with a=0.0001.
Per capita household income (consumption) equalls total household income (consumption) divided among
household members. Total household income is the sum of labor and social security income, government
(imputed) and interhousehold transfers, rents from properties and other sources. Total consumption is
the sum of food, non-food, health, education, durable goods, utilities and housing expenditures. Hedonic
regressions by type of house were used to estimate and impute housing expenditure.

This differential in growth rates for average income and consumption is inevitably reflected
in changes in income and consumption shares by quantile. The top figures in figure 4 show the
income and consumption Lorenz curves for 1999,2005 and 2011.1n 1999, the first half of the
income distribution held 18% of total income, and in 2011 this share grew to 23%. Regarding
urban consumption, the 2011 curves also dominates the other 2, but the change is smaller
than the one observed for income.
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Figure 5: Urban sample: Evolution of income and consumption shares
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Source: Authors’ estimation based on Fundacién ARU's harmonized series of household surveys. Zeros and
outliers were dropped from the sample. Outliers were nominated using the BACON algorithm with a=0.0001.
Per capita household income (consumption) equals total household income (consumption) divided among
household members. Total household income is the sum of labor and social security income, government
(imputed) and inter-household transfers, rents from properties and other sources. Total consumption is
the sum of food, non-food, health, education, durable goods, utilities and housing expenditures. Hedonic
regressions by type of house were used to estimate and impute housing expenditure.

Tolook at distributional changes from a different perspective, figure 8 shows the evolution
ofincome and consumption shares by decile. figure 8 gives a better view on the dramaticlosses
in income share, suffered by the top decile, which held 40% of total income in 1999 and 2005,
butin 2011 this share dropped to 30%. In the bottom panel, it s clear that the largest portion of
the income share loss occurred in the top percentile, whose share was cut in nearly half during
2005-2011 (11 to 6%). Changes in urban consumption shares were more modest: the share
of the bottom half grew from 24% in 1999 to 28% in 2011The losses for the consumption
top decile were also smaller than the losses of the income top decile, from a 30% in 1999 and
2005, it fell to 26% in 201 1. The top percentile was also the biggest loser, but its share was cut
from nearly 7 to 5%.
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4.2. Ruralinequality

The distributional changes that occurred in the rural area between 1999 and 2011 are not
the same than those for the urban area. As figure 6 shows, average income growth was positive
for the entire distribution, and was not close to zero before 2008, in fact, that is the period with
higher growth rates for the first 64 percentiles. The average income for the top percentiles grew
through the entire 13 year lapse, but at a smaller rate than the average income oflower income
tail, which grew over 20% for some percentiles.

Figure 6: Rural sample: Yearly growth rate of the average income by percentile
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Source: Authors’ estimation based on Fundacién ARU's harmonized series of household surveys. Zeros and
outliers were dropped from the sample. Outliers were nominated using the BACON algorithm with a=0.0001.
Per capita household income (consumption) equalls total household income (consumption) divided among
household members. Total household income is the sum of labor and social security income, government
(imputed) and interrhousehold transfers, rents from properties and other sources. Total consumption is
the sum of food, non-food, health, education, durable goods, utilities and housing expenditures. Hedonic
regressions by type of house were used to estimate and impute housing expenditure.

The growth rates for average consumption were also positive before and after 2005, and
the difference between growth rates for the top and bottom percentiles is almost non-existant:
during 1999-2005, the growth speed of the average consumption never surpassed 5%, and
was never negative. After 2005, it fluctuated around 10% for the first 9S percentiles of the
distribution, the top 5 quantiles grew at a rate of 5%.
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Figure 7: Rural sample: Income and consumption shares by quantile
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Source: Authors’ estimation based on Fundacion ARU's harmonized series of household surveys. Zeros and
outliers were dropped from the sample. Outliers were nominated using the BACON algorithm with a=0.0001.
Per capita household income (consumption) equals total household income (consumption) divided among
household members. Total household income is the sum of labor and social security income, government
(imputed) and inferhousehold transfers, rents from properties and other sources. Total consumption is
the sum of food, non-food, health, education, durable goods, utilities and housing expenditures. Hedonic
regressions by type of house were used to estimate and impute housing expenditure.

The 2011 Lorenz curves dominate the 1999 and 2005 curves, for both income and
consumption. In the case of income, the bottom five deciles held only 8.76% of total income,
in 2005 this share grew to 13.28% and then in 2011, it reached its peak level of 15.18%. Unlike
the urban top income decile which decreased its income share in 25% during 2005-2011, the
share of the top rural income decile fell from 50 to 40% during 1999-20085, and in 2011 this
percentage remained constant. The changes in rural consumption shares are also minimal:
the top consumption share fluctuated between 32 and 29% throughout 1999-2011, but the
bottom halfhad its share modestly increased: from 21% in 1999 to 24% in 2011. As in the case

for urban indicators, the top income and consumption percentiles were the ones with largest

share losses: from 12 to 9% in the case of income, and from 6.5 to 5% in consumption, both

during 2005-2011.
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Figure 8: Rural sample: evolution of income and consumption shares
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Source: Authors’ estimation based on Fundacién ARU's harmonized series of household surveys. Zeros and
outliers were dropped from the sample. Outliers were nominated using the BACON algorithm with a=0.0001.
Per capita household income (consumption) equalls total household income (consumption) divided among
household members. Total household income is the sum of labor and social security income, government
(imputed) and inter-household transfers, rents from properties and other sources. Total consumption is
the sum of food, non-food, health, education, durable goods, utilities and housing expenditures. Hedonic
regressions by type of house were used to estimate and impute housing expenditure.

5. Decomposing the trends in inequality

To shed light on the structure of inequality in Bolivia, we perform 2 widely used
decompositions: a by-group decomposition of inequality, and a decomposition by outcome
component. These sets of decompositions are not available for every inequality measure: to
perform a by-group decomposition, an inequality measure must be additively decomposable.
Cowell (2011) proves that all the measures belonging to the Generalized Entropy family
satisfy such property, hence we perform this decomposition on 3 measures of that family, the
mean log deviation (GE(0)), the Theil index (GE(1)) and half the square of the coefficient
of variation (GE(2)).

To conduct decompositions by income component, we follow two approaches. The first s
the approach proposed by Shorrocks (1982) in which the GE(2) measure is decomposed. To
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continue our analysis based on the Gini index, we also perform the decomposition proposed
by Lerman and Yitzhaki who decompose the Gini index by income source. The methods and
results for these exercises are explained in the following subsections.

5.1. Decomposition by group

To assess the relative importance of each of these attributes, here we present an analysis
of the static decomposition of the inequality measures. The goal is to separate total inequality
into a component of inequality between groups, which we will denote by I, and a component
of inequality within groups. The first component is the portion of inequality explained by
the attribute that generated the partition, while the second is the not explained component.
In particular, we are interested in perfectly decomposable inequality measures for any used
partition, which means that the following relation must be valid: I, + IW=I. Although this is
not true for all measures, Cowell (2011) shows that all generalized entropy class measures
satisfy this property. The inequality within-group term is defined by the expression

k
Jj=1

where w; = wi""f}~¢  f is the proportion of the population and vj the income share of

each subgroup, jj=1,2, .., k. The between-groups inequality, IB is defined by the following way:

Y

where u(yj) is the average income of subgroup j=1, 2, ..k Defined in this way; it is possible
to show that the components of inequality between and within groups satisfy the desired
additivity property. More than that: it is possible to obtain an intuitive synthetic measure that

represents the share of total inequality explained by a given characteristic, which is

1;(IT)
I

Rz =
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where I'Tdenotes a given partition of the sample according to any attribute. We define 3 groups

to perform this decomposition:

L.
2.
3.

Urban/Rural
Sex of the household head

Educational attainment of the household head. In this particular case we define four
categories: incomplete high school, complete high school, some college and college
graduate.

The results for the urban/rural decomposition show a decreasing relative contribution

of the between group component, so the vast majority of both income and consumption

inequality is explained by inequality within demographic areas. Roughly, the relative

importance of between group inequality decreased from 30 to less than 10% for the three

measures.

Table 5
Decomposition of generalized enthropy measures by demographic area
Income Consumption
GE(0) GE(1) GE(2) GE(0) GE(1) GE(2)

Wg Bg Wg Bg Wg Bg ‘ Wg Bg Wg Bg Wg Bg

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2011

.616 .208 .505 .16 1.124 .135 | .275 .135 .267 .113 .416 .1

709 201 622 157 1.622 .134 | .305 .144 319 .12 .565 .105
579 14 522 115 1.109 .101 | .285 .118 .302 .1 .507 .089
.634 .167 .604 .133 1.523 .114 | .306 .1 332 .086 .575 .078
51 116 527 .098 1.161 .087
471 114 48 .096 1.007 .085
528 116 .529 .097 1.21 .085 | .269 .094 .285 .081 .476 .072
533 12 476 1 952 .087 | .259 .082 .254 .071 .368 .064
491 086 .437 .074 .795 .066 | .222 .062 .228 .055 .35 .051
46 .073 453 .064 .953 .058 | .22 .054 .218 .048 301 .044
434 084 397 .072 .753 .064 | .213 .042 .215 .039 .299 .036
374 .043 336 .039 .501 .036 | .203 .033 .201 .03 .268 .028

Source: Authors’ estimation based on Fundacion ARU's harmonized series of household surveys. Zeros and
outliers were dropped from the sample. Outliers were nominated using the BACON algorithm with a=0.0001.
Per capitahousehold income (consumption) equals total household income (consumption) divided among
household members. Total household income is the sum of labor and social security income, government
(imputed) and inter-household transfers, rents from properties and other sources. Total consumption is
the sum of food, non-food, health, education, durable goods, utilities and housing expenditures. Hedonic
regressions by type of house were used to estimate and impute housing expenditure.
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We estimated the sex and educational attainment decompositions for the national, urban
and rural samples. The between group component is virtually null for all the years, outcomes
and measures for the houselhold heads sex. For the educational attainment decomposition,
the results are qualitatively the same as for the urban rural decomposition: the largest inequality

share belongs to the within group component, and the between group share declines in time.

S.2. Decompositions by income source

In order to decompose income inequality into the various sources of income, we use the
methodology of Shorrocks (1984). This has the advantages of being invariant to choice of
inequality measure and allowing for a simple decomposition of changes. By definition, each
individual's income can be broken down into the sum of income received from different

sources, Le.

=2/

where Y/ is the income individual i receives from income source f The idea behind the
income source decomposition is that we can similarly break down total income inequality
into the part that each income source is responsible for. The component inequality weight
of factor £, s, (), is then the covariance of this factor with total income, scaled by the total

variance of income, i,

Si(y) = cov[Y',Y]/o(y)

These shares sum to one, and represent the fraction of inequality that is explained by each
income source. These shares are clearly invariable to the choice of inequality measure used.
In order to decompose the changes in a particular inequality index I, we can then calculate
the share factor k plays in the change, i, s%/" = s./. We use half the coefficient of variation,
L=01/n2 [(Y/ ) —1] / 2 = ¢° /247, as our measure of inequality for this decomposition.

. f
The absolute share of source fin total inequality is then S, = %YY) Shorrocks (1982)

shows that an advantage of using this measure of inequality is that this can then be further
decomposed into C, and C . where
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o’ (V')

CA = T
o (Y) + 2cov(Y’,Y - Y)
CB = 4,&2

We can interpret these two terms as follows. C, represents the inequality resulting from
the inequality of the particular income source, whilst C, represents the inequality resulting
from the correlation between that income source and income from other sources. To make
this representation clearer, we display as part of our results the terms 2C, /L and. The first
of these can be interpreted as the income inequality that would be observed, as a fraction of
current inequality, if source f were the only source of income differences. The second can be
interpreted as the income inequality that would be observed, as a fraction of current equality,
if source f were distributed equally.

Extending the results of Shorrocks (1982), Stark, Taylor and Yitzhaki (1986) show that

the Gini coefhicient for total income inequality, G, can be represented as

K
G= z SkaRk

k=1

where S represents the share of source k in total income, Gk is the source Gini corresponding
to the distribution of income from source k, and Rk is the Gini correlation of income from
source k with the distribution of total income (R, = Cov y k, F(y)/Cov y k, F(yk), where F

(y) and F (yk) are the cumulative distributions of total incomeand of income from source k).

As noted by Stark ef al. (1986), the relation among these three terms has a clear and
intuitive interpretation; the influence of any income component upon total income inequality

depends on

+ how important the income source is with respect to total income (Sk);
+ how equally or unequally distributed the income source is (Gk); and

+ how the income source and the distribution of total income are correlated (Rk ).

If an income source represents a large share of total income, it may potentially have a large
impact on inequality. However, if income is equally distributed (Gk=0), it cannot influence
inequality, even if its magnitude is large. On the other hand, if this income source is large and
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unequally distributed (Sk and Gk are large), it may either increase or decrease inequality,
depending on which households (individuals), at which points in the income distribution,
earn it. If the income source is unequally distributed and flows disproportionately toward
those at the top of the income distribution (Rk is positive and large), its contribution to
inequality will be positive. However, if it is unequally distributed but targets poor households
(individuals), the income source may have an equalizing effect on the income distribution.

Stark et al. (1986) show that by using this particular method of Gini decomposition, you
can estimate the effect of small changes in a specific income source on inequality, holding
income from all other sources constant. Consider a small change in income from source k
equal to ey, where ¢ s close to 1 and yk represents income from source k. It can be shown
(see Starketal, 1986) that the partial derivative of the Gini coefficient with respect to a percent
change ¢ in source k is equal to

oG
~— =S(GR— G
ae k ( kdL\k )
where G is the Gini coefficient of total income inequality prior to the income change. The
percent change in inequality resulting from a small percent change in income from source k

equals the original contribution of source k to income inequality minus source k s share of

total income:
G
de — ScGi Ry -
G G ,

The results of the decompositions do not differ qualitatively, and are conclusive: the labor
earnings component has explained the largest share of Gini income inequality throughout
1999-2011.Its contribution has fluctuated between 75 and 85% in the urban area and reached
percentages of 91% for the rural area. Only in 1999 and for the decomposition for the GE (2),
this percentage fell to its lowest point, 58%.

As for consumption components, the contribution of food expenditure inequality
measured with the GE (2), fluctuates between 20 and 38% for the urban sample, but for
the rural sample its percentages lie between 42 and 67%. Food, non-food and housing

expenditures account between 60 and 88% of consumption inequality.
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Table 6
Decomposition of generalized enthropy measures by sex of household head

National sample

Income Consumption

GE(0) GE(1) GE(2) GE(0) GE(1) GE(2)

We Bg Wg  Bg We Bg | Wy By We Bg Wg  Bg

1999 .822 .002 .663 .002 1.257  .002 .409 .001 .38 .001 .515 .001
2000 909 .002 777 .002 1.754  .002 .446 .003 .435 .003 .667 .003
2001 717 .002 .636 .002 1.208  .002 4 .003 .398 .003 .593 .003
2002 798 .002 .735 .002 1.634  .002 401 .005 413 .006 .646 .006
2003 .623 .003 .622 .003 1.245  .003

2004 .585 0 .576 0 1.093 0

2005 .641 .003 622 .003 1.292  .003 .359 .004 .362 .004 .544 .004
2006 .653 0 .576 0 1.039 0 339 .001 324 .001 431 .001
2007 .577 0 .51 0 .861 0 .284 .001 .283 .001 4 .001
2008 2533 0 517 0 1.011 0 22 .002 .264 .002 .344 .002
2009 .514 .003 .466 .003 .814 .003 .254 .001 .253 .001 .333 .001
2011 417 0 375 0 .536 0 .235 .001 o) .001 .295 .001

Urban sample

Income Consumption
GE(0) GE(1) GE(2) GE(0) GE(1) GE(2)
We By Wy By Wy  Bg | Wg By Wy Bg Wy Bg

1999 .446 0 .463 0 .861 0 .247 0 .255 0 .338 0
2000 B 0 577 0 1.245 0 .293 0 318 0 467 0
2001 467 0 495 0 .908 0 .289 .001 .305 .001 433 .001
2002 .529 0 591 0 1.239 0 .307 .002 .333 .002 493 .002

2003 471 .001 .519 .001 .985 .001
2004 .42 .001 465 .001 .845 .001
2005 463 .001 511 .001 1.016  .001 .26 .001 282 .002 414 .002

2006 .401 0 432 0 775 0 §285 0 .24 0 313 0
2007  .359 .001 .393 .001 .669 .001 .205 0 .22 0 315 0
2008  .376 .001 419 .001 812 .001 195 0 .206 0 .267 0
2009 .365 .001 375 .001 .659 .001 196 0 .206 0 271 0
2011 .285 0 .289 0 414 0 .183 0 19 0 .247 0
Rural sample
Income Consumption
GE(0) GE(1) GE(2) GE(0) GE(1) GE(2)

We Bg Wg  Bg We Bg | Wy By We Bg Wg  Bg

1999 .906 .001 .817 .001 1.667  .001 .32 0 329 0 473 0

2000 1.026  .003 928 .003  2.244  .003 321 .003 .32 .003 .449 .003
2001 .765 .004 .665 .005 1.175  .005 276 .001 .28 .002 379 .002
2002 .813 .005 .686 .005 1.262  .006 3 .003 .32 .003 .528 .003

2003 .575 0 .56 0 1.04 0
2004 .557 0 .551 0 1.069 0
2005 .646 0 .618 0 1.334 0 .281 0 292 0 42 0

2006 77 .003 714 .003 1.387  .004 .301 .001 .318 .001 467 .001
2007 732 .004 .635 .004 1.084  .004 .252 .001 .257 .001 .343 .001

2008 .615 0 .597 0 1.282 0 .264 .003 262 .003 .35 .003
2009 .561 .003 494 .003 746 .003 .243 .001 247 .001 .328 .001
2011 .555 0 .515 0 .857 0 .244 0 .238 0 .295 0
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Table 7
Decomposition of generalized enthropy measures by
educational attainment of household head

National sample

Income Consumption
GE(0) GE(1) GE(2) GE(0) GE(1) GE(2)
We By Wg By Wy  Bg | Wg By Wg By Wy Bg
1999 703 121 519 .146 1.063  .195 .332 .078 291 .09 407 .109
2000 7 21 507 272 1.334 421 329 119 .293 145 475 194
2001 .549 17 424 213 901 .308 .293 11 27 131 426 171
2002 624 176 514 224 1.304 332 .288 118 274 .145 457 195
2003 451 175 409 215 944 304
2004 407 177 .358 .218 .785 .308
2005 492 152 437 .188 1.032  .263 .267 .096 .253 113 404 144
2006 B5244 125 429 147 .85 .189 .261 .079 235 .09 324 107
2007 475 .102 387 124 697 .164 217 .067 207 .076 31 .091
2008 44 .094 411 .107 .882 RIS 222 .051 .209 .058 278 .068
2009 451 .067 394 .076 727 .091 211 .044 .205 .049 279 .055
2011 372 .046 323 .052 476 .061 196 .04 .187 .044 .246 .051
Urban sample
Income Consumption
GE(0) GE(1) GE(2) GE(0) GE(1) GE(2)
We By Wg Bg Wy  Bg | Wg By Wy By Wy Bg
1999 .384 .063 .39 .073 77 .091 .209 .038 213 .042 .29 .048
2000 .36 155 .387 .19 .985 .26 214 .078 227 .091 .356 111
2001 339 128 .343 153 .708 2 213 .076 219 .086 331 .103
2002 399 o113 434 157 1.027 212 215 .093 227 107 .362 133
2003 327 144 351 .169 767 219
2004 .282 139 .303 .163 .637 209
2005 347 117 373 139 .838 179 193 .069 .206 .078 322 .093
2006 V23 .078 343 .089 .668 .108 .185 .05 .185 .055 251 .062
2007 .289 .071 31 .084 .565 .105 .16 .045 17 .05 .259 .057
2008 317 .061 354 .067 .736 .078 162 .033 17 .037 227 .041
2009 327 .039 333 .044 611 .05 .165 .031 173 .033 235 .036
2011 .256 .029 258 .032 378 .036 .155 .028 .16 .03 214 .033
Rural sample
Income Consumption
GE(0) GE(1) GE(2) GE(0) GE(1) GE(2)
We By  Wg By Wg  Bg | Wg By  Wg  Bg Wy Bg
1999 .831 .076 .693 124 1.397 271 .298 .022 .299 .03 429 .043
2000 .986 .043 .862 .069 2.095 .151 .308 .015 .303 .02 422 .03
2001 717 .052 .59 .079 1.035 .146 .26 .017 .259 .023 349 .032
2002 .768 .05 616 .075 1.14 128 .286 .017 3 022 499 .032
2003 .539 .036 513 .047 975 .066
2004 487 .07 448 .103 .888 .181
2005 598 .048 .549 .069 1.221 113 267 .014 275 .017 .398 .022
2006 .684 .089 32 125 1.188  .201 271 .031 .281 .038 419 .049
2007 .676 .061 .553 .086 .945 143 234 .019 .235 .024 312 .032
2008 E555) .062 511 .087 1.147 137 .25 .016 .245 .02 327 .025
2009 526 .038 447 .05 678 .073 .236 .007 239 .008 319 .009
2011 E525) .029 478 .037 .807 .05 228 .015 L2 .018 273 .022
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6. 'The Bolivian inequality decline in a regional and world context

To grasp the magnitude of the income inequality decline, it is useful to compare Bolivia’s
redistributive performance with the other countries in the region. Figure 9 shows the yearly
growth rate of GDP per cdpita for every country available in the World Bank Open Data
repository, before and after 2005. In the right subfigure, the Bolivian growth rate is below 5%,
and the growth rate for the average income of the 90th and 10th percentiles of Bolivia’s urban
area are closer to zero, while the growth rate for the rural 90th percentile, the national 10th
percentile and the rural 10th percentile have growth rates comparable to the fastest growing
economies in the world. Between 2005 and 2011, Bolivia’s 90th percentile and the urban 90th
percentile had below-the-mean income growth rates, while the rural percentiles and the urban
10th percentile had superior average income growth rates. According to our data, the 10th

percentile of the rural income distribution had the higher income growth rate in the world.

Figure 9: GDP per capita growth rate by subperiod and country

2000-2005 20052011
20

B 50,90
UBoL:
ST

100 150 200 0 50
Countries

Source: Authors’ elaboration based on World Bank Open Data Repository

The growth rate differential between the upper and lower tail percentiles, made Bolivia
the country with the fastest inequality reduction rate among the countries in the SEDLAC
database, before and after 2005. Before 2005, rural Bolivia was had the highest inequality
reduction rate, and after 2005, urban Bolivia held that position.
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Figure 10: Yearly growth rate for the Gini index in
Latin American countries by subperiod
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Source: Fundacion ARU harmonized series of household surveys and SEDLAC and World Bank dataset
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Figure 11 shows the evolution of the Gini index for Brazil, the proud outlier (World Bank,
2012): by this statement Bolivia could also be an outlier in inequality reduction, given that the
GDP growth rates between these two countries are very similar during the 2000s. However,
Bolivia's transfer policy, less aggresive and effective, makes its inequality decline even more

remarkable.

Figure 11: Bolivian and Brazilian 1999-2011 income inequality evolution

.65

.55

Gini index

.45
T T T T T T T
1999 2001 2003 2005 2007 2009 2011

Bolivia —¢— Brazil

Source: Fundacion ARU harmonized series of household surveys and (World Bank, 2012)

7. Conclusions

This paper described the evolution of income and consumption inequality in Bolivia
between 1999 and 2011, using Fundacion ARU’s harmonized series of household surveys.
After a period of inequality fluctuations, inequality measured by the Gini index fell 18% for
both outcomes considered. This decline occurred due to a pro-poor growth pattern in which
the top income and consumption quantiles grew at negative rates around -5% and the average
income and consumption for the bottom percentiles grew at rates comparable to the fastest
growing economies in the world. This resulted in income and consumption share losses of
nearly 40% for the top percentiles of the distribution.

When decomposinginequality by income source, laborincome is the source that accounts
for the vast majority of income inequality, while in the case of consumption, food, non-food

and housing expenditures hold 70% of the total consumption inequality. Decompositions
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between groups show, for all groups considered, that within group inequality is the component

that explains most of the observed inequality.

Bolivia was the most succesful country in Latin America reducing its levels of inequality
after 200S. However, this fact is absent from all the recent Latin American literature on
inequality reduction, because the latest available harmonized Bolivian survey is from 2007.
The results presented in this document are proof that while it is useful to produce results at a
regional level, in depth studies for each country in the region must still be conducted, because
even though the end result might be the same, inequality has declined, certainly not every
country in LAC took the same path towards that result, so there might be still undiscovered
lessons to be learned in the recent Latin American inequality decline.

Articulo recibido: 26 de junio de 2013
Aceptado: 2 de noviembre de 2013
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