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Abstract

This paper presents empirical results of a wide range of multidimensional poverty
measures for: Argentina, Brazil, Chile, El Salvador, Mexico and Uruguay, for the
period 1992-2006. Six dimensions are analysed: income, child attendance at school,
education of the household head, sanitation, water and shelter. Over the study period,
El Salvador, Brazil, Mexico and Chile experienced significant reductions of
multidimensional poverty. In contrast, in urban Uruguay there was a small reduction
in multidimensional poverty, while in urban Argentina the estimates did not change
significantly. El Salvador, Brazil and Mexico together with rural areas of Chile display
significantly higher and more simultaneous deprivations than urban areas of
Argentina, Chile and Uruguay. In all countries, access to proper sanitation and
education of the household head are the highest contributors to overall
multidimensional poverty.
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Figure 4: Evolution Over Time of M, and its Components with k=2 and Equal Weights
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The last figure of this section shows the relative contribution of urban versus rural areas to the aggregate
M, estimates using £=2 and equal weights. Panel (a) of figure 5 presents the contribution of each of
them to the aggregate M, estimates. The height of each bar corresponds to the aggregate estimate, and
the shaded regions to the relative contributions. To complement this graph, panel (b) presents the actual
M, estimates in each sector and panel (c) the evolution of the share of urban population over time in
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In the urban-rural contributions to aggregate poverty, the population weight of urban areas plays a
significant role. In Brazil, Chile and Mexico in 1992, although the M, estimate in rural areas was three or
more times that in urban areas, urban poverty accounted for 47 per cent or more of overall poverty
because the urban population share was 76 per cent or higher in the three countries. Over the study
period, the contribution of urban areas to overall poverty decreased by 8 percentage points in Brazil (to
51 per cent) and by 6 percentage points in Chile (to 41 per cent) because, although the urban population
share increased, the poverty reduction achieved in urban areas was larger than that achieved in rural
ones. In contrast, the urban contribution to overall poverty increased in Mexico by 4 percentage points:
a combination of the increase in the share of urban population and a reduction in multidimensional
poverty that was more similar in rural than in urban areas. The only case in which the urban contribution
to overall poverty was low (only 28 per cent) in 1992 was El Salvador because multidimensional poverty
in rural areas was two an a half times that of urban areas and also because the urban population share
was only 52 per cent. Over the period, the contribution of urban areas to aggregate M, in the country
increased to 37 per cent, given that the share of urban population increased to 63 per cent and the
reduction in M, in rural areas was similar to that in urban areas.

Figure 5: Evolution of Multidimensional Poverty — M, with k=2 and Equal Weights
Rural and Urban Areas, 1992-2006
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Figure 6: Evolution of BC Estimates with a=1 and 6=1,2,3 and Equal Weights
Urban and Rural Contributions
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Figure 7: Evolution of BC estimates with a=2, 6=1,2,3 and Equal Weights
Urban and Rural Contributions
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Given that results do not differ whether dimensions are assumed to be substitutes, complements or
independent, it is not possible to determine whether association across dimensions increased, decreased
or did not change. However, to gain a sense about the association between dimensions, one can look at
the Spearman rank correlation coefficient between dimensions. Table 2 presents these coefficients for
each country, at the beginning and at the ending point of the study period. In the first place, it can be
seen that correlation coefficients are sufficiently low so as to motivate multidimensional approaches to
the study of poverty. The two pairs of variables that tend to have the highest correlations are sanitation
and water (with the highest value being 0.67 in 1992 in El Salvador), and income and education of the
household head (with the highest value being 0.50 in 2006 in Mexico). Interestingly, in Brazil, Chile, El
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Salvador, Mexico and Uruguay, most correlation coefficients decreased over the study period. Argentina
is the only country in which most correlations increased.”

Table 2: Spearman Rank Correlation Coefficient between dimensions
1992 and 2006

Income Child Educ. HH Water Sanitation
Country Dimension School
1992 2006 1992 2006 1992 2006 1992 2006 1992 2006
Income 1 1
Child School 0.19  0.21 1 1
Argentina Educ. HH 037 041 003 0.05 1 1
Water 0.16 009 005 002 014 0.06 1 1
Sanitation 027 031 006 010 023 024 039 025 1 1
Shelter 012 016 007 002 010 012 011 014 020 0.23
Income 1 1
Child School 022  0.19 1 1
Educ. HH 043 039 013 0.05 1 1
Brazil Water 029 025 010 007 026 027 1 1
Sanitation 039 030 013 007 039 032 033 0.38 1 1
Shelter 018 013 007 003 018 012 023 024 021 0.15
Income 1 1
Child School 0.17  0.15 1 1
Educ. HH 020 029 0.02 -0.04 1 1
Chile Water 016  0.07  0.06 0 0.30  0.19 1 1
Sanitation 028 020 005 001 037 028 056 047 1 1
Shelter 018 012 002 -001 018 0.16 025 0.14 031 0.28
Income 1 1
Child School 023  0.21 1 1
El Salvador* Educ. HH 041 040 017  0.10 1 1
Water 040 031 019 009 041 024 1 1
Sanitation 046 041 018 011 047 041 0.67 046 1 1
Shelter 035 030 013 009 033 028 038 030 045 0.35
Income 1 1
Child School 021  0.15 1 1
Educ. HH 046 050 016 0.08 1 1
Mexico Water 030 024 009 006 026 022 1 1
Sanitation 0.44 047 014 011 044 043 045 037 1 1
Shelter 034 036 011 007 035 037 035 031 048 049
Income 1 1
Child School 022 0.23 1 1
Educ. HH 031 041 -0.02 0 1 1
Uruguay* Water 013 009 003 001 005 0.07 1 1
Sanitation 035 027 010 008 021 018 027 0.25 1 1
Shelter 0.10 006 0017 -0.07 006 0.04 0 0 0.13  0.04

“For these countries, the estimated correlations reported in the column titled 2006” actually
correspond to the year 2005. Also, for El Salvador, the estimates reported in the column titled 1992,
actually cotrespond to the year 1991. Correlations refer to all the sampled population in each
country and not merely the poor. All correlations are significant at the 5% level (most at the 1%
level) except for those marked in italics.

In terms of urban wersus rural contribution to the aggregate BC estimates, results are similar to those
analysed for the case of M,.: significantly higher estimates of poverty in rural areas than in urban ones,
but higher contribution of urban poverty to overall poverty due to a higher population share of urban

3 To calculate the correlations households with no children were assigned a value of 1 for children attending school (as it was
done when calculating the poverty estimates, ie. this households are considered non-deprived in this indicator). Water,
sanitation and shelter (non-precatious materials) take a value of 1 if the household has access to the thresholds defined in
Table 1 and 0 otherwise. Income takes the household per capita income while education of the household head corresponds
to his/her number of the years of education. An alternative set of correlations was calculated eliminating the households with
no children from the sample. For full correlation results see the companion document ‘WP 17 Bootstrapped Estimates and
Correlations’ (http://www.ophi.org.uk/subindex.php?id=publications0).
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areas, except for El Salvador. A detailed observation of figures 6 and 7 reveals that the urban
contribution to overall poverty changes as the parameters change: for a certain year and « value, the
contribution is increasing in 6, while for a given 0, it is decreasing in «. The reason behind this is how the
rural poverty estimate compares to the urban one as the parameters change. Figure 8 depicts the ratio of
rural to urban poverty for the year 2006 in each country as the two parameters « and ¢ change. It can be
seen that for a given value of «, the ratio rural-urban poverty is decreasing in f, whereas for a given value
of 0, it is increasing in a«. A higher value of « gives a higher weight to the multidimensionally poorest
individuals whereas a higher value of 6 gives a higher weight to the biggest gaps. These results suggest
that more people in rural areas suffer from coupled deprivations, so that as « is increased, they receive a
higher weight and the difference with poverty in urban areas increases more and more. While people in
urban areas experience fewer simultaneous deprivations than in rural areas, they suffer from poverty
gaps at least as big as those in rural areas. Then, when the poorest gaps receive an increasing weight as ¢/
increases, the difference between poverty in rural and urban areas is reduced.

Figure 8: Ratio of Rural Poverty to Urban Poverty BC Estimates with a=1,2,3, 6=1,2,3 and Equal
Weights, 2006
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5.4 Decomposition by dimensions

As detailed in section 3, one of the advantages of the AF family of measures is that, once the
multidimensionally poor have been identified, it allows aggregate multidimensional poverty to be broken
down into each dimension’s contribution. This provides additional information which has the potential
to guide policy towards poverty reduction. Figure 10 presents this decomposition of M, with £=2 and
equal weights. Panel (a) shows this for aggregate poverty estimates of each country in each year; panel
(b) for urban areas of the countries, which in the case of Argentina and Uruguay are the same as the
aggregate estimates; panel (c) presents the decomposition in rural areas for Brazil, Chile, El Salvador and
Mexico. By definition, as £ increases and equal weights are used, the contribution of dimensions tends to
equalize (so that each dimension contributes with 1/d). In this case the value £=2 is selected to perform
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this analysis since this was the £ value used to compare across countries and over time. Also, the analysis
is conducted with equal weights since the contribution of each dimension to overall poverty when VP
weights are used is influenced by them so, for example, income would naturally have a greater
contribution since it has a greater weight.

For Argentina and Uruguay, the aggregate estimates are actually only urban estimates. The relative
contribution of dimensions in these two countries, and its change over time is fairly similar. In 1992,
deprivation in sanitation and in the education of the household head accounted for about 33 per cent
and 36 per cent of overall poverty, respectively. These were followed by deprivation in the other
dimensions, with much lower contributions. Income deprivation, in particular, contributed with 10 per
cent in both countries. By 2006 however, the contribution of sanitation and education of the household
head remained at the top although with lower contributions, while the contribution of income
deprivation increased to about 24 per cent in both countries, with reductions in the contributions of the
other dimensions.

The relative contributions of dimensions in Brazil did not change significantly between 1992 and 2006.
Deprivation in education of the household head, sanitation and income are in that order — the three
main contributors. Comparing the poverty composition in rural and urban areas (panels b and c in figure
10), one can see that there are some differences, especially in 2006. In particular, in rural areas the
contribution of deprivation in water is more than twice that in urban areas, and the contribution of
deprivation in shelter is about one and a half times that of urban areas. The higher contribution of these
dimensions in rural areas is compensated by the lower contribution of the others.

In the case of Chile, the three main contributors to overall poverty over the period are deprivation in
sanitation, shelter and education of the household head. Comparing between regions, one can see that in
rural areas, the contribution of deprivation in sanitation and running water is about one and a half, and
three and a half times that in urban areas, respectively. On the other hand, in urban areas the
contribution of deprivation in shelter is about one and a half times that in rural ones. The contribution
of deprivation in income in urban areas is three and a half times that in rural ones and the contribution
of deprivation in children attending school in urban areas is four and a half times that in rural ones.

As in Chile, deprivation in sanitation, shelter and education of the household head account for most of
overall poverty in Mexico, and this did not change significantly over the study period. Rural and urban
areas do not present very different patterns. Finally, in El Salvador, the contribution of deprivation in
the different dimensions is more equal than in the other countries, except for the contribution of
deprivation in children attending school which was 5 per cent in 2006, all the other dimensions have two
digits percentage contributions. This remained quite stable over the study period. In a way, this suggests
that all dimensions are equal priorities to achieve poverty reductions. As in Mexico, there are no
significant differences between urban and rural areas.

24
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Figure 9: Contribution of Deprivation in Each Dimension to Overall M, with k=2 and Equal Weights
Aggregate, Urban and Rural Estimates, 1992—-2006

(a) Aggregate

100
|
]
1
1
1
1
]
1
1

80
L

60
I

2 and Equal Weights
I
I

40

MO with k
20

1992 2000 2006 1995 20

03
1995 2003 1992 2000 2006 1995 2003

19922000 2006

1995 2003
1992 2000 2006

1992 2000 2006 1995 2003
1995 2003 1992 2000 2006

Argentina  Brazil Chile El Salvador Mexico  Uruguay
I ncome [ children in School
[ EducationHH [ | Running Water
[ sanitation [ 7 Shelter
(b) Urban Poverty (c) Rural Poverty
o
S nnoen HEH H M M mr M minimi=in| A ritrinr
o AHEMAMNY =T 9
= =H 5
5 H B
(] - H
B L =
] HUY w
= o HHlL i 0 il 3
w o AEU BUHE o HEM L L finf
° HHH l il L °
e H L E e
® ml L ©
o o Bl =0 o
Il < Il
x x
£ =
2 ol =
o o o
= =
1992 2000 2006 1995 2003 1992 2000 2006 1995 2003 1992 2000 2006 1995 2003 1992 2000 2006 1995 2003 1992 2000 2006 1995 2003
1995 2003 1992 2000 2006 1995 2003 1992 2000 2006 1995 2003 1992 2000 2006 1 2003 1992 2000 2006 1995 2003 1992 2000 2006
Argentina  Brazil Chile El Salvador Mexico  Uruguay Brazil Chile El Salvador Mexico
I income I children in School I income [N children in School
[ EducatonHH [ Water [ EducatonHH [ Water
[ Sanitation [ Shelter [ Sanitation [ Shelter

6. Concluding Remarks

This paper provides an in-depth study of multidimensional poverty in Argentina, Brazil, Chile, El
Salvador, Mexico and Uruguay for the period 1992-2006. A hybrid approach is used in terms of the
selected dimensions. They include the widely used income dimension (using the US$2 per day), together
with four dimensions typically considered in the Unsatisfied Basic Needs Approach: education of the
household head (at least five years of education), children attending school, access to improved
sanitation and shelter with adequate wall materials. Access to running water is also included, considered
to be the best available proxy for health.

A broad set of measures is estimated, ranging from simple headcounts by dimension and the
multidimensional headcount with different deprivation cut-offs (as typically used by the UBN approach),
to more sophisticated ones which correspond to two multidimensional versions of the FGT class of
poverty indices. One of these extensions corresponds to Alkire and Foster (2007) (AF) which, by
assuming that dimensions are independent, allows the measure to be broken down into the contributions
of each dimension (once identification has been applied). The other extension corresponds to
Bourguignon and Chakravarty (2003) (BC), which allows for interrelationships between the dimensions.
All estimations were performed for two alternative weighting systems: one in which each indicator
receives the same weight, and another derived from a participatory study performed in Mexico, where
the income and children in school indicators receive the highest weights (VP weights).
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The data available for Brazil, Chile, El Salvador and Mexico allows urban areas to be distinguished from
rural areas. Among these four countries, El Salvador is the poorest, followed by Mexico and Brazil, while
Chile is the least multidimensionally poor. The possibility to distinguish between areas allows the huge
disparities within countries to be identified, to the point that rural areas of Chile can be grouped together
with El Salvador, Mexico and Brazil in terms of their poverty estimates and the degree of coupled
deprivations, while the urban areas of Chile have poverty levels similar to those of urban Argentina and
Uruguay. In El Salvador, Mexico and Brazil, higher poverty and more coupled disadvantages are found
in the rural areas as compared to the urban ones.

Over the study period, El Salvador, Brazil, Mexico and Chile experienced significant reductions of
multidimensional poverty independently of the measure considered. This is a robust result, and suggests
that in these countries, not only was there a decrease in the incidence of multidimensional poverty, but
also in its depth and severity. An analysis of the components of A, also showed that the average number
of deprivations among those multidimensionally deprived decreased in the four countries over the study
period. In contrast, in urban Uruguay there was a small reduction in multidimensional poverty, while in
urban Argentina the estimates did not change significantly. Also contrasting with the other four
countries, both Uruguay and Argentina experienced an important increase in income poverty between
1992 and 2006. However, because of the reduction of deprivation in other dimensions, this worsening
did not translate to an increase in multidimensional poverty. When VP weights are used, the estimates
for all countries, independently of the index used are lower, because the two dimensions that have the
highest weight (income and children in school) are not those that show the highest levels of deprivation.
These weights do not change significantly the conclusions regarding cross-country and over-time
comparisons.

The decomposition of the multidimensional poverty measure M, into the contributions of each
dimension, as well as the deprivation rates by dimension, suggest that increasing access to proper
sanitation (either flush toilet or pit latrine) as well as improving education of the household head
(intrinsically valuable and also instrumentally important as a mean to access a better income) should be
priorities in all countries. These two dimensions are the highest contributors to overall multidimensional
poverty, accounting for 20 to 30 per cent of overall poverty. Other big contributors to multidimensional
deprivation are income in Argentina, Uruguay and Brazil (especially rural areas), and shelter in Chile and
Mexico. Finally, deprivation in children attending school is among the lowest contributors in all
countries, which results from the high enrolment rates observed in the region. This may imply that
future generations will enjoy better educated household heads. Differing from the other countries, in El
Salvador the contributions of the different dimensions are more balanced. It therefore seems reasonable
to suggest that in this country all dimensions should be targeted in a poverty-reduction policy.

In summary, the overall picture from these six Latin American countries seems encouraging, with a
decreasing trend in aggregate multidimensional poverty and in the deprivation in the underlying
dimensions over the 1990s and the first half of the 2000s. On the other hand, the international financial
crisis of 2007-2008 and the ensuing fall in prices of commodities exported by countries in the region
might hamper the declining trends in both poverty and inequality in the near future.
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Appendix

Table A.1: Sample Size for each country and yeat, rural and urban areas

Country Household Survey Year Sample Size
(People)
Urban Rural

1992 59,528 NA

Encuesta Permanente de Hogares 1995 62,372 NA

Argentina* (EPH) 2000 43,255 NA
2003 29,075 NA

Encuesta Permanente de Hogares 2006 45,676 NA

Continua (EPH-C)

1992 244,473 55,544

Pesquisa Nacional por Amostra de 1995 266,287 57,859

Brazil Domicilios (PNAD) 2001 316,860 52,753
2003 322,839 53,932

2006 337,509 65,372

1992 86,179 46,698
Encuesta de Caracterizacion 1996 94,925 32,500
Chile Socioeconomica Nacional (CASEN) 2000 142,029 89,441

2003 150,156 80,411
2005 153,234 86,058

1991 49,243 39,235
Encuesta de Hogares de Propositos 1995 20,989 18,009
El Salvador Multiples (EHPM) 2000 40,940 29,843
2003 35,622 35,708
2005 34,127 35,517
1992 27,913 20,265
Encuesta Nacional de Ingresos y 1996 39,974 21,840
Mexico Gastos de los Hogares (ENIGH) 2000 26,402 13,989
2004 68,016 21,907
2006 58,760 23,140
1992 28,658 NA
1995 64,177 NA
Uruguay Encuesta Continua de Hogares (ECH) 2000 51,913 NA
2003 54,750 NA
2005 53,738 NA

*For the sake of comparability over time, the samples used correspond to the same 15 urban agglomerations.

wiww.ophi.org



