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MULTIDIMENSIONAL POVERTY DYNAMICS: THE CHILEAN CASE

Abstract

Literature has recognized the limitations of income as the
sole indicator of the quality of life. At the same time,
there is an increasing demand from policy makers for
better welfare and poverty measures for social policy
design and evaluation. In this context, the measurement
of poverty using multidimensional indicators emerges as
a complementary tool to existing measures including
other dimensions of welfare such as education,
employment and health.

Following the capabilities approach of Amartya Sen, the
Alkire and Foster methodology proposes a robust and
popular framework for multidimensional poverty
measurement. The methodology is already implemented
as the official poverty measures in Mexico and Colombia.

The present work aims to contribute to the national
discussion on the development of a multidimensional
poverty indicator, exploring the evolution of an indicator
of this type in Chile from 1990 to 2009.

1. Introduction

There is increasing conscious about the limitations of income (and GDP) as a measure
of quality of life, development and social progress. Researches from different fields have
coincided that “additional information might be required for the production of more
relevant indicators of social progress” (Stiglitz, Amartya Sen, & Fitoussi, 2009, pag. 3)
arguing that without a proper and trustable set of indicators “those attempting to guide
the economy and our societies are like pilots trying to steering a course without a reliable
compass’ (page. 9).

Poverty is crucial to determine the quality of life not only for those who are suffering
deprivation but also because it undermines the welfare of the entire society. The
welfarist tradition defines poverty according the command (possession and
consumption) that a single indicator (income or expenditure) provides over a predefined
set of commodities considered as a minimum. Only in recent year, there is an increasing

international consensus about the multidimensional nature of wellbeing and
subsequently, poverty (Anand & Sen, 2004; Atkinson, 2003a).
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The modern multidimensional understanding of poverty finds its theoretical roots in the
capabilities approach. Sen (1985) suggest that the welfarist approach fails to understand
the human poverty since it focuses its attention only on means and not ends. The author
argues that despite the relevance of the possession or command over a set of set of
satisfactory “ultimately, the focus has to be on what we can or cannot do, can or cannot

be” (page. 10).

Additionally and in practical terms, the multidimensional approach has found support in
the fails of the unidimensional ones based on income. Inclusion of more variables seems
to complement the income approach in several areas: [1] extending the poverty analysis
to non-monetary areas (especially for those dimensions less correlated with income); [2]
considering imperfect markets in developing countries where purchasing power does not
imply the ability to satisfy a need; and, [3] helping the decision making of policy makers
specially in the short term.

Despite that “poverty is being increasingly recognized as an inherently multidimensional
phenomenon” (Santos, Lugo, Lépez-Calva, Cruces, & Battiston, 2010) and scholars have
recognized the limitations on income as a measure of poverty and wellbeing: mainly as a
weak predictor of minimum standards (Millennium Development Goals) satisfaction,
and, subsequently, human rights (Atkinson, 2003a; Bourguignon & Chakravarty, 2003;
Duclos & Araar, 2000); only in the last years this requirement to understand poverty
from a multidimensional approach have guided “the search for an adequate indicator of
human poverty” (Anand & Sen 1997 in (Alkire & Santos, 2010)). Despite that
multidimensional indicators are well known in the literature, its applications to poverty
are more recent. Only during the last decade new aggregated indicators have tried to deal
with the challenge; firstly, proposing composite indicators (Human poverty index), and
then, implementing axiomatic measures like the Alkire and Foster family.

Nevertheless, it is the seminal work of (Atkinson, 2003b) and (Bourguignon &
Chakravarty, 2003) that revolt the multidimensional poverty measurement. The former
breaking the “composite” tradition of the multidimensional measures introducing the
counting approach; and the later, as a first attempt of multidimensional measure
following the desirable conditions (axioms) of a poverty measure defined by Sen back in
1976. Following these outlooks, the Alkire and Foster family of measures is highlighted
as a new paradigm in the multidimensional measurement due to it intuitive methodology
and interpretation following the unidimensional FT'G indexes. The (Alkire & Foster,
2010a) procedure allows the inclusion of cardinal and ordinal variables in the same
aggregated indicator'. And at the same time, it is able to account for the relationships
and overlaps generating information about the joint distribution between poverty and
each indicator. And differently from previous multidimensional indicators, it allows for
dimensions and subgroup decomposition.

1 As suggested by Stiglitz, Sen, Fitoussi commission in 2009: Material living standards, Health, Education,
Personal activities, Political voice, Social connections and relationships, Environment, Economic &



MULTIDIMENSIONAL POVERTY DYNAMICS: THE CHILEAN CASE

This “elegant formulation of the problem by Alkire and Foster” (Ravallion, 2010a) has
increased its popularity of the measure among scholars and policy makers not only for its
technical benefits but also based on its straightforward interpretation and analyses for
public policies. Among others, the chance to distinguish the poorest among the poor
(required for targeting policies) and to decompose by dimension or subgroup.

However, the new multidimensional methodologies have been under a strong criticism,
especially after the (United Nations Development Programme, 2010) that includes a
multidimensional poverty index for 104 countries based on the Alkire and Foster work.
Among other, the set of normative measures required and its implications for the
comparison between dimensions of poverty and countries has been raised as one of the
most questionable aspects (Ravallion, 2010a, 2010b). However, values and subjective
decisions were required to include extremely heterogeneous countries® since in this case
and to some extend, “poverty, like beauty, lies in the eye of the beholder” (Orshansky,
1969; Ver Ploeg & Citro, 2008). In practical terms, (Alkire & Foster, 2010b, 2011; Alkire
& Santos, 2010; Alkire, Santos, Seth, & Yalonetzky, 2010), show the robustness of the
general results relaxing the set of normative decisions.

This essay will present a short literature review of the multidimensional poverty
measurement with a focus on their applications to Latin America. Subsequently, I will
compute multidimensional poverty measures to nine repeated cross-sectional Chilean
household surveys (1990-2009) where the decomposition, proposed by Apablaza and
Yalonettzky (2012) is implemented’.

2. Multidimensional Measurement in Latin America

The multidimensional approach is not new in economics; there is an extensive number
of studies using aggregated multidimensional indicators (Bandura, 2008) generally based
on composite indicators. In Latin-America the first attempt was based on the basic
needs approach and in the construction of poverty maps since late seventies (Chile,
1975) and form early eighties the methodology was supported and promoted by the
United Nation’s Economic Commission for Latin America and the Caribbean (ECLAC)
(Feres & Mancero, 2001).

Using census information, a set of basic need was selected and defined according to the
data availability and then aggregated using the union approach. Since indicators were
based on census information; results were extremely disaggregated and obtained for a
low cost (no extra surveys required) and headcounts were commonly represented
geographically to identify and generate information for governmental decisions.

2 (Sen, 1979b, 1980) suggests that the poverty measurement does not require a set of strong assumptions
or normative decision, since these can be obtained according to each society. However, international
comparisons require assumption in the selection of dimensions and their relevance.

3 The results for the cross-sectional surveys were obtained in parallel with another group of researchers in
Chile affiliated to the Universidad Alberto Hurtado. However, despite that in both cases the Alkire and
Foster methodology is implemented, differences in the construction and interpretation of the index are
highlighted.
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However, distance between censuses (10 years); bias in the geographic aggregation,
heterogeneity of the population inside of each area and insensibility to recent poverty

generated issues about the utility of the measures and the possible public policy lessons
(Feres & Mancero, 2001).

(Boltvinik, 1990) suggest a new measure combining the information of income poverty
and the unsatisfied needs denominated integrated method of poverty, being one of the
first empirical attempts to use the intersection approach in the identification. The author
describes 4 types of individual or households: [1] non-poor; [2] transitory poverty:
income poor but no in terms of basic needs; [3] structural poverty: unsatisfied basic need
but non-income poor), [4] chronic poverty: poor in terms of income and basic needs.
Some examples of this method can be found in Argentina, Uruguay y Mexico (Beccaria
& Minujin, 1985; Cortés, 1997; Kaztman, 1989) reflecting of the constant concern of
Latin American scholars in multidimensional measurement (Boltvinik, 1990, 2001;
Boltvinik & Laos, 2000; Hernandez, 2001).

Despite the interest, only in 2004, there is a serious attempt to introduce
multidimensional indicators in the poverty measurement under the Capabilities
framework®. In Mexico, after a transversal process of discussion, a new General Law of
Social Development (LGS) commanded the development of a multidimensional poverty
measure. The law established the creation of a new institution (CONEVAL) in charge of
the calculation of the new measure using a set of dimensions defined by the same law.
After 3 years, the commission decided to use the (Alkire & Foster, 2010a) methodology,
becoming the first official attempt to develop a multidimensional measure not only in
Latin America, but also in the world. The official measure includes the following
dimensions: [1] Income per capita; [2] education lag; [3] Access to health services; [4]
Access to social security; [5] Quality and living spaces; [6] Access to basic services in
housing; [7] Access to food; and, [8] Degree of social cohesion.

In parallel, scholars all around Latin America were implementing the advances in the
field to their countries and, in some cases, to the governmental requirements. During the
last years, the empirical literature has mainly followed 4 different methodologies: [1]
Integrated method; [2] subjective poverty; [3] Synthetic Indexes’ ; [4] Fuzzy sets; and, [5]
axiomatic indexes. The following table presents a summary of the most important
empirical works in Latin America covering fuzzy set [F], synthetic [S] and axiomatic
indexes [A]:

41In parallel, scholars have used the capability approach in different areas in Latin America. Among others,
in Costa Rica (Deneulin, 2005) analyses welfare using the Sen approach and, in Brazil, (Bourguignon,
Ferreira, & Menendez, 2007) evaluate inequality of opportunities and income (Nunez & Tartakowsky,
2007) replicate the methodology for Chile). Using Mexican census data (2000), (Foster, Lépez-Calva, &
Miguel Szekely, 2005) evaluate the distribution of the Human Development Index (HDI) in Mexico.

5> Mainly based on principal component analyses and simultaneous latent variables.



MULTIDIMENSIONAL POVERTY DYNAMICS: THE CHILEAN CASE

Table 1: Multidimensional Measurement in Latin America

Country Author Short Description

Argentina  Programa Observatorio  [S] Index of deprivation on housing
de la Deuda Social conditions, health and subsistence,
Argentina’ aggregated using principal component.

Brazil’ (Barros, Carvalho, & [A] Index of multidimensional poverty and
Franco, 2000) average deprivation by family from Chakravarty,

Mukherjee & Ranade (1998) using vulnerability
education, employment, income, child
protection and housing conditions.

(D’Ambrosio & [S] Indexes of non-income deprivation

Rodrigues, 2008) (Housing conditions, education,
employment and income) and perceptions in
the Sao Paulo Districts concluding that
neighborhood heterogeneity (polarization)
affects negatively levels of deprivation.

Bolivia (Krishnakumar & [S] Model with simultaneous latent variable

Ballon, 2008) based on the capability deprivation of children
in two dimensions: education (knowledge)
and living conditions. Authors report a
intuitively reasonable strong interdependence
between dimensions.

Colombia  (Robles & Vélez, 2008)  [A] Self-reported well-being is compared with an
index of multidimensional poverty that includes
the following dimensions: security-violence,
income-poverty, and education.

Mexico (Lopez-Calva & [A] Analysis of the “exclusion error” in targeting

Chamuss, 2005) when a monetary measure is adopted instead of
a multidimensional one including education,
child labor, housing conditions, basic assets
and access to social security as dimensions.

(M. A. Morales Ramos [F] Application of the fuzzy set approach for

¢ Serial publications from the “Programa Observatorio de la Deuda Social Argentina” of the “Pontificia
Universidad Catolica Argentina” since 2004. See more details at
http://www.uca.edu.ar/index.php/site/index/es/universidad/investigacion /programa-observatorio-de-

la-deuda-social-argentina/publicaciones/informes

7 Several other scholars have tried to analyze Latin-American poverty from a multidimensional perspective
but excluded from this list for the approach that they are covering. For instance, (Lopes, Macedo, &
Machado, 2003) develop a composite indicator including income, infrastructure (access to public goods),
education and employment for Brazil. In Guatemala (Berumen, 2004) calculates a composite index
(Physical Quality of Life Index) using child mortality, life expectation & analphabetism and census data of
2002. More recently and using variations of the integrated method, (Kageyama & Hoffmann, 2006)
measure poverty using housing conditions and (Lépez-Calva & Ortiz Juarez, 2009) with a set of basic need
(Education, Health, Housing conditions, Violence, Economic Shocks and other characteristics) to
compare union vs. intersection approach.
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& E. Morales Ramos, multidimensional poverty using education,
2008)° housing conditions and income.

(Berenger, Villarreal, &  [F] Estimate level of multidimensional poverty
F Celestini, 2009) using the fuzzy set methodology developed by

(Berenger & Franck Celestini, 2000) including
durable goods, other property, housing
conditions, income.

Only few papers have attempted to evaluate the evolution of multidimensional poverty
in Latin America; this works are mainly based on the exploration of changes between
repeated cross sectional surveys. (Conconi & Ham, 2007) present results for Argentina
(1998-2002) implementing factor analysis for the identification of each dimension and
the (Bourguignon & Chakravarty, 2003) family of measures for the aggregation. They
calculate a relative measure of poverty based on the median deprivation in 4 dimensions:
education, income, labour and shelter’s quality represented by 9 indicators (see Table 1:
Dimensions & Indicators). The results expressed only as headcount ratios shows and
increase in the level of multidimensional poverty apparently leaded by the increase in
labour an income deprivation’.

In 2007, (Arim & Vigorito, 2007) evaluates the levels of multidimensional poverty using
Uruguayan household data (1991-2005), the (Bourguignon & Chakravarty, 2003) family
of indexes and considering education, housing conditions and access to resources as
dimensions. Since the main goal of the study is to compare the influence of monetary
and non-monetary variables on children welfare, they only comment on general patterns
of poverty evolution. The authors conclude that income indicators are more volatile
representing short run changes (economic crises and changes in the pension system in
this case).

(Ruano, Canibal, & Prado, 2009) evaluates multidimensional poverty between 1995 and
2005 in Honduras. Using, principal component analyses, the authors obtain 16 indicators
(from 40 initial) grouped in 4 dimensions (Demographic Characteristics, Human Capital
Achievements, Dwelling’s Quality and Income level). The orthogonal indicators are
obtained using a final list of 16 indicators (see Table 1: Dimensions & Indicators) and
these results are aggregated in a weighted measure according the relevance of each
dimension on the total variance. Then the national population is divided in quartiles and
classified by region in: Extreme Poverty, Moderate Poverty, Relative Poverty and non-
poverty. The authors evaluate regional changes concluding that there is a consistent
reduction in extreme poverty and they identify basic services, education, employment
and health access as the key variables to reduce poverty.

8 Lopez, Vallejo & Fonseca (2009) extend the fuzzy set analyses for rural areas.

9 Since income & labor deprivation are increasing and education & sheltet’s quality are decreasing, authors
can conclude the higher relevance of the two first dimensions. However, they are not able to explain
further changes.
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Finally, (Santos et al., 2010) compare unsatisfied basic needs and multidimensional
approaches in six Latin American countries (Argentina, Brazil, Chile, El Salvador,
Mexico and Uruguay). The authors implement the (Bourguignon & Chakravarty, 2003)
and (Alkire & Foster, 2010a) measures between for cross sectional survey in the period
1992-2006. Results reflect a heterogeneous behaviour, the majority of countries have
reduced importantly their levels of multidimensional poverty (El Salvador, Brazil,
Mexico and Chile), however in the rest was less important and insignificant (Uruguay
and Argentina, respectively). However, across countries there is a significant reduction in
the average level of deprivation or multidimensional poverty intensity. Similarly to
previous studies, authors suggest that short run changes of income were counteract by
the stability of the other indicators. The following table summarizes dimension and
indicators used by the previous scholars to obtain multidimensional measures and
subsequently describe evolution of poverty.

Table 2: Selection of Dimensions & Indicators in relevant previous literature

(Ruano (Conconi (Arim & (Santos
et al., & Ham, Vigorito, etal,
Dimension Indicators 2009) 2007) 2007) 2010)
Demographic Demographic
Dependency
Life Expectancy
PGB per capita
Education Access to Education
Analphabetism +
Schooling
Employment
Employment Category
Job Formality +
Rate of Dependency
Working Hours
Health Access to Health
Nutrition
Housing Floor Quality
Roof Quality
Walls Quality
Income Income
Living Access to water +
Standards Electricity
Overcrowding + +
Set Of assets +
Toilet Quality + +

4+ +++ + + o+t
+ o+
I
I

_l_

+>A
+ 4+ + + + +

10 Divided by first and second job.
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From the publication of the international multidimensional poverty index (MPI) (United
Nations Development Programme, 2010), studies on multidimensional poverty are
increasing all around the world. However, mainly due to data limitations, dynamics of
poverty through panel data are still in an incipient stage. To our knowledge only the
works of (Amarante, Arim, & Vigorito, 2008) and (D’Ambrosio, Deutsch, & Silber,
2011) have used panel information to describe multidimensional poverty''.

Using child panel data (Ururguay 2004-2000), (Amarante et al., 2008) compare
Bourguignon & Chakravarty (2003) indices, the fuzzy sets approach, and the stochastic
dominance approach by Duclos, Sahn, & Younger (2006). The authors include only one
variable for each one of the following dimensions: Health (z scores of height for age);
Participation (No member of the household participates in at least one activity);
Education (Educational attainment of household adults); Housing (Overcrowding); and,
Income Per capita. Results are consistent among the different methodologies especially
when income is included: the number of poor decreases leaded for a reduction in the
deprivation of the social participation dimension. Additionally, the authors suggest that
multidimensional indexes have smoother changes than income due to the inclusion of
less volatile indicators.

Using data from European Community Household Panel (Belgium, France, Germany,
Italy and Spain), (D’Ambrosio et al., 2011) compare levels of absolute poverty and
similarities of identification by two multidimensional approaches: fuzzy set and
axiomatic'’. The dimensions considered were income, financial situation”, quality of
accommodation', ownership of durables', health', social relations and satisfaction.
They estimate logit regressions to test 5 types of explanatory variables (size of the
household, age of the head of the household, her gender, marital status and status at
work). Among their findings, there is a U-shaped relationship between poverty and the
size of the household and the age of the individual. Unemployment seems to be
correlated with poverty; however, the probability to be poor is higher among paid
workers than self-employed. Married (males and females) have a lower probability to be
poor, but is extremely sensitive to the country and the approach. Additionally, they
decompose (Shapley) their results to determine the exact marginal impact of each of the
categories of explanatory variables. The authors find consistent result (across countries

b

11 Additionally, (L. M. Asselin & Anh, 2009) and (Bouillon & Yanez-Pagans, 2011) present works with
panel data but with different purposes and approaches. The First one present composite index for
Vietnam and the latter, analyze targeting policies using a multidimensional identification versus a income
based strategy.

12'The authors also include a third approach: information theory. However, we did not include this in our
revision since it uses relative measures to define poverty.

13 Including minimum resoutces: to make ends meet / to afford a week’s annual holiday away from home
/ to buy new clothes / to afford meat, chicken or fish every second day / to pay last 12 months’ rent,
mortgage or utility bills

14 Including: having baths ot shower / overcrowding levels / quality of the walls, floor and foundations.
15 Car or van for private use, colour TV, telephone

16 Individual’s perception and level of hampered by any physical or mental health problem, illness or
disability
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and measures) that marital status and employment condition have the greatest marginal
impact on poverty.

In the following empirical sections a new decomposition technique for repeated cross
sectional and panel data will be implemented using Chilean data between 1990 and 2009
extending the work of (Santos et al., 2010). Finally, complementing the work of
(Amarante et al., 2008; D’Ambrosio et al., 2011) the evolution of multidimensional
poverty will be analysed (and compared with income poverty) using Chilean panel data
(1996-2000).

3. From unidimensional to multidimensional poverty

Traditional public economics literature suggests that “social utility is usually postulated as
a function of the ordinals described personal utility levels attained by each of the
individual members of the society” where a welfare’s increase implies that least one
individual raised his own utility while none is reduced (Leontief, 1976). This approach to
understand social welfare is denominates by (Sen, 1979a) as Pareto-inclusive welfarism.
However, the author criticizes this approach due to [1] the imposition of general
consensus (ordinarily and interpersonal comparisons); [2] the exclusion of non-utility
information (values) even with rich information available; and, [3] the impossibility of
comparison with a focus in exclusion and the poor (Sen, 1979a). From this criticism
emerges a new understanding of social welfare, usually denominated non-welfarism or
more recently (from health economist) extra-welfarism.

The welfarist approach assumes that individuals are independent and rational
maximazers of their own happiness (Ravallion, 2008). Consequently, societies will try to
maximize in a pareto-efficient manner the utility of each individual according to a set of
initial endowments assuming the technology available, competitive markets, perfect
information and no externalities, public goods or non market commodities'’ (Duclos &
Araar, 2006). Among others, rising issues of the approach are: [1] the data requirements
in terms of revealed preferences; [2] the assumption of homogeneous individuals'® in
terms of characteristics (and needs), but, different in terms of the subjective
transformation of economic well-being utility".

The welfarist approach assumes that a certain expected level of consumption (based on
the income level) provides to the individual or household the option to reach a level of
utility. Consequently, poor are those individuals not able to earn a minimum income
level that guarantee a predefined level utility. In poverty measurement, individual’s

17 (Atkinson, 1999) directly connects utilitarism with decision-making trough welfarism. The author argues
the utilitarian approach can be understood based on: “[1] act consequentialism: decision are evaluated
according to their results; [2] wefarism: Decisions are according to a social welfare function defined over
the level of individual utility; and, [3] sum-ranking: in that the criterion is the sum of rankings” (p. 175)

18 And Households

19 But, anyway, comparable.
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results are aggregated in pareto efficient function (only among the poor™) to obtain a
indicator of the level of poverty in the society.

Once the indicator and the poverty line (minim level) are defined (usually using food
baskets); the aggregation process is straightforward. One of the most popular income
measure, the FGT family of measures proposed by (Foster, Greer, & Thorbecke, 1984),
follows an axiomatic approach based on Sen (1976) recommendations. The individual
poverty level is generally measured by the normalized gap (g;) defined as:

z—-y) .
g9:i(y;) = { z ity <z D

0, otherwise

b

where z is the poverty line and y the income indicator. The aggregated can be expressed
as:

n
1
FTG, = Ez gt )
i=1

When a = 0, the FGT is the headcount measure, where all poor individuals are counted
equally. And it can be understood as the percentage of poor individual over the total.
When a = 1, the measure is the poverty gap, where individuals’ contribution to total
poverty depends on how far away they are from the poverty line. The aggregated
interpretation is the amount or resources necessary to allocate everyone (poor) out of
poverty. Finally, for @ = 2, the measure is the squared poverty gap, where individuals
receive higher weight the larger their poverty gaps are higher.

The approach has been extended to changes over time and the analyses of vulnerability.
The literature of poverty dynamics could be organized in three big trends. First, literature
that computes and models transition probabilities into and out of poverty (Cappellari &
Jenkins, 2004; Jenkins, 2000; Petesch, 2007). Second, literature that provides measures of
chronic versus transient poverty (Bossert, Chakravarty, & d’ Ambrosio, 2010; Foster,
2009; Foster & Santos, 2009; Hoy, Scott B., & Zheng, 2010). And, third, literature that
tests for poverty traps (Azariadis, 2006; Azariadis & Stachurski, 2005; Bowles, Durlauf,
& Hoff, 2000).

The income poverty literature has increased our understanding of the poor despite its
conceptual and practical limitations. Among the conceptual limitations, we found that [1]
individuals are not able to maximize their own utility due to market imperfections
(mainly information); [2] there are absolute minimum levels of consumption that must
be realized and not only have access to them; and, [3] there are not value judgments
included in the aggregation of utilities. In practical terms, despite its straightforward

20 To satisfy one of the desired conditions of any poverty indicator. The axiom of focus stands that
changes among the non poor should not be reflected in a poverty measure (Sen, 1976).
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techniques some assumption and criteria has been under examination: the basket
composition, representativity and its binary behavior”, the application of scales and the
calculation of the non-food basket, among other.

The non-welfarist approach is the denomination used for the movement — leaded by Sen
- that emerged as a contraposition to the welfarist framework and its conceptual
limitations. The author argues that even with perfect information (to compare
individuals), the welfarism is not able to deal with the fact that “underlying principles —
like liberty, discrimination, exploitation, or entitlement to social security- tend to give
non-utility information a role of its own” (Sen, 1979a)

In general terms the non welfarist approach allows [1] the use of outcomes other than
utility; [2] the use of alternative sources of valuation (different from the own individuals);
[3] the use of weighting of outcomes according to principles [4] interpersonal
comparisons of well-being in a variety of dimensions, thus enabling movement beyond
Paretian economics (Brouwer, Anthony ] Culyer, van Exel, & Rutten, 2008).

The work of (Rawls, 1971; Tobin, 1970) are example of early attempts to enlarge the
traditional conception of welfare™. The former recognizing the notion of basic goods or
“things that every rational mans presumed to want” and the later in terms of the human
desire of equality. However, it is the seminal work of Sen and the capability approach the
most important support of the non-welfarism. Following Rawls and Sen, the poverty
measurement in the non-welfarist approach is expressed in two main forms: unsatisfied
basic needs and the capabilities approach, respectively.

The unsatisfied basic needs focus its attention in the satisfaction (or non satisfaction) of
a bundle of goods and services that are constituent elements of well-being and
considered as a minimum to reach a good life. “Basic needs may be interpreted in terms
of minimum specified quantities of such things as food, clothing, shelter, water and
sanitation that are necessary to prevent ill health, undernourishment, and the like”
(Streeten, 1981).

The capability approach (developed by Sen) suggests that the wellbeing (and poverty) is
defined by the set of functioning that an individual or household is able to achieve. In
simple terms, a functioning is an achievement or the current state of the individual; and a
capability is the ability to achieve or the set of opportunities available. “Capability is,
thus, a set of vectors of functionings (beings and doings), reflecting the person’s
freedom to lead one type of life or another” (Sen, 1992, p. 40). Also in Sen (2009)).Thus,
poverty is defined according to the lack of a set of certain basic capabilities. (Sen, 1979b,
1980) states that there is a core set of basic capabilities that are intrinsic to all member of

21 Partially corrected by the Fuzzy set approach proposed by (Cerioli & Zani, 1990)
22 (Brouwer et al., 2008; A J Culyer, 1971) include the work of Musgrave that in 1959 explore the relevance
of meritorious goods as utility generators and not simple consumption good with externalities.
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the society based on their own common values™. So, the lack of these capabilities might
imply poverty without any subjective reasoning™.

Methodologically, the non welfarist approach can be subdivided according to the
number of times (stages) that an individual is identified as poor or deprived (Pattanaik,
Reddy, & Xu, 2007) . For composite indicators, like the Human poverty index, only one
stage is required in each dimension. In other words, first sums across individuals are
obtained, to form a dimension-specific index across all individuals, and then combines
all the one-dimensional indices to yield a multidimensional poverty measure. On the
other hand, the indexes of unsatisfied basic needs and those based on the work of
Atkinson and Sen include a second stage according to the number of deprived
dimensions. Hence, it combines the multiple indicators of deprivation for each
individual, and then aggregates these across the individuals.

An individual i has the following vector of achievements X; = (x7,x?, ....,xP) in D
different dimension and Z = (x!,x?%, ....,xP) defines the vector of poverty lines for
each dimension and common for all the individuals. The individual i is poor in the basic
need (dimension d) if the indicator x{ is lower than the deprivation line (z4).

1 ifxf <
giat) = {; " <7 ®

otherwise

b

In practical terms, once decided the basic need (dimension), its representative indicator,
and a deprivation level, poor can be identified in a way similar to the unidimensional
measures (See 2). For one stage measures (composite indexes), the following procedures
are straightforward and involve the aggregation in a headcount measure by dimension
(basic need)*. The percentage of people with deprived in dimension d are represented

by:

1 n
HE == g (xf) @
i=1

Finally, the aggregated level of poverty us represented by a weighted sum of the results
of each dimension:

23 For instance, from psychology, (S H Schwartz, 2007, 2009; S. H. Schwartz et al., 2001) define a set of
human values including power, achievement, hedonism, stimulation, self direction, universalism,
benevolence, tradition, conformity and security.

24 However, he agrees that for superior or societal requirements is more difficult to keep a descriptive
position (in line with the (Orshansky, 1969) arguments).

25 (Pattanaik et al., 2007)show that even column-first two-stage procedures are insufficient to incorporate
the correlation between dimensions and to satisfy several axioms.
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6

D 1 5
P = (wgH®)®

where w; + wy + w3 =1 and 6 = 1 (Anand & Sen, 2004). The most popular poverty
composite indicators is the Human Poverty Index (HPI) released by the United Nations
Development Program in 1997 including 3 dimensions and 4 indicators® and 8 = 3.
From 1997, new advances had been proposed not only for the HPI. For instance, a
second poverty index (HPI-II) for developed countries. Among others, the measure
does not satisfy the monotonicity axiom, neglects other dimensions, allows unlimited
substitution between indicators, provides only average results (independent of its
distribution), there is not a clear weight definition, and, it does not provide clear
interpretation nor policy recommendations.

The two stages measures are based in a similar structure. But it requires two cutoff
decisions: first, as in previous cases, the dimension specific poverty line, and then, the
number (or percentage) of deprived dimensions required to be considered poor.

The first stage was performed on (3) defining who is deprived or not in each dimension.
Then, using (3) as input, the weighted sum of the deprived dimensions (¢;) of individual
[ can be calculated as follows:

D
ci= ) wa gh(xd) ©)
d=1

Whete D is the total number of dimensions, wy the weight of dimension d .
Subsequently, in the second stage, the number of equivalent dimensions required to be
poor are defined and those individual without that condition are censored.
Consequently, gff (k) captures the information of the individual i that is deprived in
dimension d and at the same time is deprived in a total of at least k dimensions.
Zq — xid .~ d
g (k) = lTl , &ifxj' < zg andc; > k ™

0 , Otherwise

When k = 1, only one deprived dimensions is required to be considered poor and it is
denominated union approach. On other extreme, when k=D (intersection approach)
only individuals with all dimensions deprived are considered as poor. Any intermediate
point is denominated intersection approach.

26 Wellbeing: Probability (rate) at birth of not surviving to age 40 x 100; Knowledge: Adult illiteracy rate;
Standard of living: Percentage of population not using an improved water source and percentage of
children under weight-for-age



MULTIDIMENSIONAL POVERTY DYNAMICS: THE CHILEAN CASE

The following represent the headcount ratio for a multidimensional measure in two
stages:

n 0

-2

i=1

®)

i g (k)
d=1

The multidimensional headcount ratio simply measures the percentage of the population
that is multidimensionally poor. The method of the unsatisfied basic need is a restricted
version of the Alkire and Foster methodology since it only includes the headcount ratio
based exclusively on the union approach. Additionally, it considers that all dimension are
equal, so wy =1/D. Since the headcount does not fulfill the poverty axioms
(monotonicity and transference), it is considered a non axiomatic and reductionist™’
approach.

A second relevant indicator is the average number of deprivations 4 as a proportion of
the maximum number of possible deprivations suffered by the multidimensionally poor:

n
1
A(k) = _"HD-Z ci
i=

Conscious of this problem, (Alkire & Foster, 2010a) proposed a generalized measure
that follows the structure of the FTG measures proposed for unidimensional measures.

D 0

gi' (k) ©)
1

d=

1

M,(X;Z) = D

> walgtwo]” (10

n
i=1d=1

In simple terms, for those multidimensionally poor individuals, the measure aggregates
first at the individual level the number of deprived dimensions with a specific level of
poverty aversiond. (@ can take any value among the positive natural numbers and, when
a=0 the adjusted headcount ratio is obtained). Then these results are aggregated for the
whole population.

The adjusted-headcount ratio, My quantifies the weighted average number of
deprivations (as a proportion of the maximum number of possible deprivations) across
the population, but censoring the deprivations of those deemed to be non-poor
multidimensionally: Note that My = Hx A.

Different prom measures literature, the indicator satisfy an important set of
multidimensional axioms like: Anonymity (Symmetry), Replication Invariance,
Scale Invariance, Normalization, Focus (Poverty & deprived attributes), Weak

27 Boltvinik (1998, 2003) in (Berenger et al., 2009)
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Monotonicity, Subgroup Consistency, Subgroup Decomposability, Strong Monotonicity
(for @ > 0) and Transfers (@ > 1).

Previous literature had proposed similar strategies in the first stage, but with focus on
union or intersection approach (Bourguignon & Chakravarty, 2003; Chakravarty,
Mukherjee, & Ranade, 1998; Tsui, 2002) but in general failing in the second stage and in
the decomposability of the indexes™. For instance, (Bourguignon & Chakravarty, 2003)
includes a double identification including substitution between dimensions (CES) and
union approach in the first and second stage, respectively. Moreover, the aggregation is
characterized for an index of multidimensional poverty aversion”. Consequently, the
inclusion of non independent dimensions limits the decomposability of the measure™
and the union approach increases the chances of type I error. Finally, the (Bourguignon
& Chakravarty, 2003) measures are a restricted version of the (Alkire & Foster, 2010a)
measures in the identification, but the opposite in the aggregation.

In this paper we focus only on M°, A and H because we might use mainly ordinal
variables and Alkire-Foster measures based on a >0 are sensitive to positive powers of
the poverty gaps. As it should be clear, the poverty gaps of ordinal variables are not
meaningful.

4. Decomposition of changes

Following Apablaza and Yalonetsky (2012), changes on multidimensional poverty
indicators from the Alkire and Foster Family in cross-sectional and panel datasets can be
decomposed as follows in

A% MO (t) = A% H(t) + A%,A(t) + A% H (t)XA%,A(t) (11)

Where A%X(t) = %

decomposed into the percentage change in the number of multidimensionally poor, the
percentage change in the average number of deprivation of the multidimensionally poor,
and a multiplicative effect. The Figure 1: Normalized Decomposition of Changes in the
Multidimensional Poverty Indicator illustrates this decomposition. Assuming normalized
values for H and A in t (and subsequently M %(t) = 1), a reduction in poverty could be
drawn as a smaller area M°(t — a) which is a fraction of the original level of poverty.
This reduction is composed by the reduction in the number of poor A%, H (t) from

. In other words, a percentage change in M° can be

28 For a full summary of the multidimensional measures, see (Kakwani & Silber, 2008a, 2008b)

29 In (Alkire & Foster, 2010a) the aversion was referred to the deprivation in each dimension.

30 Unless the multidimensional poverty aversion is equal the index of substitutability between dimensions.
In that case, results under the (Bourguignon & Chakravarty, 2003) and (Alkire & Foster, 2010a) equivalent.
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H(t) to H(t — a) plus the reduction in the average deptivation of the poor A%,A(t)
from H(t) to H(t — a) plus the interaction between both terms’.

Note that A%, H(t) and A%,A(t) are not independent, but there are circumstances in
which a change in one may not necessarily produce a change in the other. For instance,
in the extreme case of identifying the poor by the intersection approach, by definition
A%,A(t) = 0 and so A% MO (t) = A%, H(t). Another circumstance, in which a
change in one element may not necessarily produce a change in the other element, is
when the proportion of the multidimensionally poor remains the same, but their number
of deprivations increases. For this to happen it is necessary that k < D.

In simple terms, this simple step allows the researcher and the policy maker to
understand change on the multidimensional indicator by using the headcount and the
average deprivation. Two communities, regions or countries can experienced the same
change in terms of the multidimensional poverty however, these count be determined
for a change in the name of poor people in a society or because those who are poor are
less poor. This strategy by first time with several (10) countries in (Apablaza, Ocampo, &
Yalonetzky, 2010).

Figure 1: Normalized Decomposition of Changes in the Multidimensional
Poverty Indicator

A =1 MO(t)

A% H(t) x
A%, A(t)

A%, A(t)

A(t — a)

A%, H(t)

H

H(t —a) Hit) =1

Using repeated cross-sectional data or panel data; result can be further expanded by
decomposing both A%, H (t) and A%, A(t). In the case of changes in H(t), it might be
of interest to decompose it in terms of changes in the multidimensional headcount for
different groups of society specifically into changes in the composition of the

31 Please note that if A% H (t) and A%, A(t) are negative, the product of both of them should be
positive and so on.0
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population, changes in the percentage of the multidimensionally poor within each group
and a multiplicative effect.

Similatly A%,A(t) can also be decomposed. As it was discussed previously, A(t)
represents the average distance between the number of deprived dimension and the cut
off k (number of dimensions required to be considered poor) among the
multidimensionally poor individuals. A(t) can also be expressed as the weighted average
of the percentage of the multidimensionally poor deprived in each dimension.

The decomposition of changes in the headcount allows the analysis for different
populations according to any predefined characteristic (sex, geographic areas, etc).
Additionally, the decomposition by dimension could provide a clear idea of the areas of
improvement of the population.

In the case of panel data, the same individuals are tracked along the different time
periods. Therefore, for instance, A%,H(t) can be decomposed into the transition
probabilities of moving in and out of multidimensional poverty and A%,A(t) can also
be further decomposed, in terms of the headcount and the censored headcount and,
then, using poverty transition probabilities

In figure 2, the links between the probabilities of transition and the Alkire and Foster
statistics are summarized. The simple probabilities of entry and exit are the main
determinant of changes in the headcount. Subsequently, changes in the headcount affect
directly the multidimensional indicator and indirectly the average deprivation. On the
other hand, probability entry and exit from dimensional poverty” define changes in the
censored headcount. Finally, both changes in the headcount and the censored headcount
characterize the variation in the average deprivation and in the multidimensional poverty
indicator.

Figure 2: Changes in the adjusted multidimensional headcount based on
transition probabilities

ALKIRE & FOSTER STATISTICS PROBABILITIES OF TRANSITION
g Ple! <kl|e ™ 2k)
Z%MO a9 Z%H e
(t Ple/2k|c ™ <k)
LY%A 29
r g P(xl.tdSszc;2k|xi’d_“>zd\/cf_”<k)
LA L o CH e
A P(xl.’d>zdvci’<k|xfd_”Szdvci’_”2k)

32 Multidimensionally poor and deprived in the specific dimension.
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Changes in the censored headcount (A%,CHy(t)) are defined as the adjusted
probability of individual i to be multidimensionally poor and deprived in dimension d in
time t conditional to being non deptived (in dimension d) or non poor in time t — a;
minus the probability of being non deprived (in dimension d) and non poor in t for
those individuals who where multidimensionally poor and deprived in d. In other words,
the change in the censored headcount can be understood as the adjusted probability of
entry in deprivation and poverty from those who were not (poor and deprived) minus
the probability of exit from deprivation among those who wete poor and deprived in d.

To summarize, the change in the proportion of the poor deptived in variable d, A4,
depends on a complex interplay between the transition probabilities into and out
multidimensional poverty and the transition probabilities into and out of
multidimensional poverty coupled with deprivation in vatiable d.

In simple terms, the Alkire and Foster measure is equivalent to the sum of headcounts
of any different cut-off over k divided by the number of dimensions considered and
multiplying the first term by the initial value of k. Since, this calculation aggregates all the
information of multidimensional poverty for each level of the cut-off k, it can provide
some insights about the distribution and dominance between two regions or countries.

5. The case of Chile

The study of wellbeing in Chile started in early fifties (Larrain, 2008) manly with work on
income distribution. However, the work of (Ahumada, 1958) in 1958 is the isolated first
attempt to quantify the number of poor households in Chile defining minimums level of
basic necessities as nutrition (food), education and shelter. It is not till the seventies that
poverty measurement becomes more popular not only at the academic level but also for
policy makers. In this period, unidimensional and multidimensional measures
complemented the poverty understanding. The former one represented by the basic
needs basket and the latter by the unsatisfied basic need method.

The Instituto de Economia & ODEPLAN developed in 1974 one of the first attempts
to develop a poverty map based in the unsatisfied basic need method. Using information
from the 1970 census, the authors consider minimum levels on housing, command over
certain assets and educational level of the household members as starting points
concluding that 21% of the population was poor over a union approach. Twelve years
later, (Mujica & Rojas, 1986) update the previous results concluding that poverty by
basic need reached the 14%. In parallel, (Altimir, 1979) develops and quantify, by first
time, a basic basket concluding that income poverty was 17% and extreme poverty 6%
in 1970. His results were the beginning of a series of papers re-defining the basket and,
consequently, the level of poverty (Torche, 1987).

In 1990, Economic Commission for Latin America and the Caribbean build a food
basket based on the caloric requirement of different industries (type of work) and
geographic. These requirements were computed and valued using the household budget
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survey of 1987 and define an important group of public policies. Twenty years later, the
same standards are implemented in the income poverty measurement.

To complement information of income poverty with other approaches have an intrinsic
value not only from academic point of view but also in terms of definition of public
policies. Additionally the discussion of the current standards could generate a fruitful
debate about the technical update of the poverty measures.

5.1. Data

The Survey of Economic Characterization (CASEN) is the official instrument to
measure income poverty and general household conditions in Chile. Implemented by
first time in 1987, it covers the entire territory and it is based on the censual information.
Since 1990 till 20006, the survey was administrated by the University of Chile and from
2009 by the University Alberto Hurtado.

In 2009, the survey included than 225,997 individuals in 69,693 households. Coincidently
with the Chilean structure™, in average a 86% of the population lives in urban areas.
Additionally, due to the selection the indicators and the consistency in the questionnaires
across years, the number of missing observations is relatively small.

Finally, since administrative structure of the country was reorganized in the last years by
creating 2 new regions, these regions were artificially created based on the municipalities
member of each department. In terms of Municipalities it covers the 96,6% of the
smallest administrative area.

Table 3: Summary statistics CASEN Survey

Year  Observatio Utrba % Region Province Municipaliti
ns n Missing s s es
1990 170,361 85% 0.5% 13 47 151
1992 177,972 86% 0.6% 13 47 218
1994 183,288 86% 0.3% 13 48 244
1996 190,755 86% 0.1% 13 51 204
1998 195,404 86% 0.7% 13 50 243
2000 199,137 85% 0.1% 13 51 303
2003 207,244 86% 0.2% 13 51 312
2006 214,344 86% 0.7% 13 52 334
2009 225,997 87% 0.0% 15 52 333

Total 1,764,502  86%  0.4%

5.2. Income Poverty

33 The 1992 census reports that 83,5% of the population lives in urban areas. In 2002, this percentage
reaches the 86,6%.
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During the last 20 years, Chile has experienced a consistent reduction in income poverty
with exception of the last period (2006-2009). Researchers highlight the successful
Chilean story during the first the last decade of the previous century not only in terms of
income poverty (Gasparini, Gutiérrez, & Tornarolli, 2007) reaching the millennium
development goal of halving poverty by 2015 (Gasparini & Cicowiez, 2005). This pattern
contrast with the results in the region.

Until 2000, scholars have concentrated their attention in the macroeconomic links
between growth and poverty. Several authors coincide that the main reason of the
wellbeing increases were based on the growth of the region and specifically some
specific countries, for instance Chile (Janvry & Sadoulet, 2000; ] L Londono & M
Szekely, 2000) however, they highlights that income distribution has not been altered in
recent years (Berry, 1997; Birdsall & Juan Luis Londono, 1997). However, in the recent
decade, with lower levels of growth due to crises and structural adjustment, evidence
have been more concentrated on micro patterns basically in terms of the quality and
consequences of public policies (Foxley, 2004) as new “forms of social assistance
emerging in the region, especially conditional and unconditional income transfers and
integrated anti-poverty programmes” (Barrientos & Santibafiez, 2009)

Using two years averages the Figure 3 shows the patterns of poverty in Latin America
for those countries with repeated survey for at least 10 years. Despite the general
reduction in almost every country (except Paraguay) this changes has been strongly
influenced not only by internal decision but also by the international context (Murray,
Kousary, & Barton, 2009).
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Figure 3: Evolution of headcount poverty in Latin-America (National Poverty

34
lines)
TOYo o
....... b LTI
@rrvesrmeees PO *>....,
..... S,
60" mmeemecccccccmccmccccecccmccescccsmcsmscmsescsmcsmsecssecsmssssessssecsscessscssscccsecceetdtt@anccncccanaaaan
- =N R
50% oemmmmmm e e e e e — e e ————————————— ---:-7 --------------------- ;:; ..........................
z N\
-
— >
LN
774 7 . Oy S S W S \ -----------
N
|

»vs®r» Bolivia
il Brazil
ey Chile

Paraguay

Venezuela, RB

1990-1991 1992-1993 1994-1995 1996-1997 1998-1999 2000-2001 2002-2003 2004-2005 2006-2007 2008-2009

In the case of Chile, in 1990, income poverty rose the 38.5% with a poverty gap of
14.8%. Despite that in absolute terms poverty was concentrated in urban areas the
percentage of poor people in both each area were similar. Nineteen years later, in 2009,
the headcount reached the 15.1% of the population and the poverty gap 6.2%.
Additionally, and from 20006, urban poverty became more relevant than in rural zones.

Scholars have identified the mix of between a pro growth agenda and a set of social
public policies as one of the main reason of the successful trend (Contreras, 2003;
Contreras, Osvaldo Larrafaga, & Litchfield, 2001; Murray et al., 2009) at the end of
previous century. However, the reduction in the growth rates, the modification of
targeting plans, and presence of a harder unidentified poverty have reduced (and even
reverse) the speed of the poverty alleviation in the last decade. The following table
shows the evolution of these critical indicators based on the poverty line of each year as
described in the annexes:

Table 4: Income poverty indicators

1990 1992 1994 1996 1998 2000 2003 2006 2009

38.6 328 277 232 216 202 187 137 151
% % % % % % % % %
148 138  11.7

Poverty Gap Yo 0, o 9.6% 9.2% 88% 62% 43% 51%

Headcount

3 Constructed by the author based on World developed indicators 2011.
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Severity

7.94 7.17 6.31 4.96 4.94 4.87 3.17 2.16 2.70
x100

Evidence shows that there is constant reduction on the number of poor individuals at
the national level; the only exception is the last period, which not only reflects an
increase in the headcount ratio but also in the intensity and severity of the poverty.
However, governmental results were under the academia criticism due to the update of
the basic basket. Discrepancies between the Economic Commission for Latin America
and the Caribbean (ECLAC) and the Planning Department (in change of the official
poverty statistics) generated a discussion not only about the updating methodology but
also in terms of the need of complementary measures. Income levels for urban and rural
areas in each year are represented by the following cumulative frequency distributions:

Avoiding the selection of a poverty line, the cumulative function for urban areas shows
clear patterns in terms of income poverty regarding the headcount ratio. In urban areas,
there is a reduction of poverty except between 1998 and 2000. In rural areas, there is an
unambiguous reduction of poverty in the last years despite the unclear patterns in the
previous decade. However, there is not a clear pattern for those individuals with incomes
lower than $20.000 Chilean pesos of 2009.
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Figure 4: Truncated cumulative frequencies of total income percapita (2009
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5.3. Multidimensional Poverty

The study of well-being in Chile started in the early fifties (Larrain, 2008) based on
income distribution analyses. However, the work of Ahumada in 1958 is the isolated first
attempt to quantify the number of poor households in Chile defining minimum levels of
basic necessities as nutrition (food), education and shelter. It is not until the seventies
that poverty measurement becomes more popular, not only at the academic level, but
also, among policy makers. During this period, unidimensional and multidimensional
measures complemented the poverty understanding. The former represented by the
basic needs basket and the latter by the unsatisfied basic needs method.

The Instituto de Economia & ODEPLAN (1974) developed one of the first attempts to
develop a poverty map based on the unsatisfied basic needs method. Using information
from the 1970 census, the authors considered minimum levels of housing, command
over certain assets and the educational level of the household members as starting points
concluding that 21% of the population was poor using a union approach. Twelve years
later, Mujica & Rojas (1986) updated the previous results concluding that poverty by
basic needs had reached 14%. In parallel, Altimir (1979) developed and quantified, for
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the first time, a basic basket concluding that income poverty was 17% and extreme
poverty 6% in 1970. His results were the beginning of a series of papers re-defining the
basket and, consequently, the level of poverty (Torche, 1987).

In 1990, the Economic Commission for Latin America and the Caribbean built a food
basket based on the calorific requirements of different industries (types of work) and
geography. These requirements were computed and valued using the household budget
survey of 1987 and defined an important group of public policies. Twenty years later, the
same standards are being implemented in income poverty measurement.

To complement information of income poverty with other approaches has an intrinsic
value, not only from an academic point of view, but also in terms of the definition of
public policies. Additionally the discussion of the current standards could generate a
fruitful debate about the technical update of poverty measures.

5.4. Data
The Survey of Economic Characterization (CASEN) is the official instrument used to
measure income poverty and general household conditions in Chile. Implemented for
the first time in 1987, it covers the entire territory and is based on the censual

information. From 1990 until 2006, the survey was administrated by the University of
Chile and from 2009 by the University Alberto Hurtado.

Table 5: Summary Statistics CASEN Survey

Year Observations urban % Missing Regions Provinces Municipalities

1990 170,361 85% 0.5% 13 47 151
1992 177,972 86% 0.6% 13 47 218
1994 183,288 86% 0.3% 13 48 244
1996 190,755 86% 0.1% 13 51 204
1998 195,404 86% 0.7% 13 50 243
2000 199,137 85% 0.1% 13 51 303
2003 207,244 86% 0.2% 13 51 312
2006 214,344 86% 0.7% 13 52 334
2009 225,997 87% 0.0% 15 52 333
Total 1,764,502 86% 0.4%

In 2009, the survey included 225,997 individuals in 69,693 households. Coincidently with
the Chilean structure®, an average of 86% of the population lives in urban areas.
Additionally, due to the selection the indicators and the consistency in the questionnaires

3 The 1992 census reports that 83.5% of the population lives in urban areas. In 2002, this percentage
reached 86.6%.
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across years, the number of missing observations is relatively small. Finally, the
administrative structure of the country was changed in 2007 creating 2 new regions
based on the municipalities member of each department; however, for the purpose of
this essay this municipalities were maintained in the original region In terms of
Municipalities it covers the 96, 6% of the smallest administrative area.

5.5. Income Poverty

During the last 20 years, Chile has experienced a consistent reduction in income poverty
with the exception of the most recent period (2006-2009). Researchers have highlighted
the successful Chilean story during the last decade of the previous century, not only in
terms of income poverty (Gasparini, Gutiérrez, & Tornarolli, 2007) but in reaching the
millennium development goal of halving poverty by 2015 (Gasparini & Cicowiez, 2005).
This pattern drastically differs from the performance of the rest of the countries in the
region.

Until 2000, scholars concentrated their attention on the macroeconomic links between
growth and poverty. Authors agree that successful cases of absolute well-being
improvements in Latin America were mainly based on growth (de Janvry & Sadoulet,
2000; Londofio & Szekely, 2000) but increasing inequality, or, as in the Chilean case, due
to income distribution stagnation (Berry, 1997; Birdsall & Londofio, 1997). However, in
the recent decade, new micro policies has been implemented(Foxley, 2004) as new
“forms of social assistance emerging in the region, especially conditional and
unconditional income transfers and integrated anti-poverty programmes” (Barrientos &
Santibafiez, 2009)

Using two years averages, Figure 3 shows the patterns of poverty in Latin America for
those countries with repeated surveys for at least 10 years. Despite the general reduction
in almost every country (except Paraguay) these changes have been strongly influenced
not only by internal decisions but also by the international context (Murray, Kousary, &
Barton, 2009).

In the case of Chile, income poverty reached 38.5% with a poverty gap of 14.8%.
Despite poverty being concentrated in urban areas, in absolute terms the percentage of
poor people in each area were similar. Nineteen years later, in 2009, the headcount
reached 15.1% of the population and the poverty gap 6.2%. Additionally, and from
2000, patterns of poverty were also changing, for instance with the increase in urban
poverty (the percentage of poor people in urban areas became higher than in rural
zones) and the toughening of extreme poverty.
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Figure 5: Evolution of Headcount Poverty in Latin-America (National Poverty
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Scholars have identified the mix between a pro-growth agenda and a set of social public
policies as one of the main reasons for the successful trend (Contreras, 2003; Contreras,
Larrafaga, & Litchfield, 2001; Murray et al., 2009) at the end of previous century.
However, low growth rates, misleading targeting policies, and the presence of a harder to
identify vulnerable population have reduced (and even reversed) the speed of the
poverty alleviation in the last decade. The following table shows the evolution of these
critical indicators based on the poverty line of each year as described in the annexes.

Table 6: Income Poverty Indicators

Severity x100

Headcount (P0) Poverty Gap (P1) P2)
1990 0.386 0.148 7.94
1992 0.328 0.138 7.17
1994 0.277 0.117 6.31
1996 0.232 0.096 4.96
1998 0.216 0.092 4.94
2000 0.202 0.088 4.87
2003 0.187 0.062 3.17
2006 0.137 0.043 2.16
2009 0.151 0.051 2.7

3 Constructed by the author based on World Developed Indicators 2011.
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Evidence shows that there is constant reduction in the number of poor individuals at the
national level; the only exception is the last period, which not only reflects an increase in
the headcount ratio but also in the intensity and severity of the poverty. However, due to
the update mechanism of the basic basket, governmental results were under political and
academic criticism. Discrepancies between the Economic Commission for Latin
America and the Caribbean (ECLAC) and the Planning Department (in charge of the
official poverty statistics) generated a discussion not only about updating the
methodology; but also, the need for complementary measures. Income levels for urban
and rural areas in each year are represented by the following cumulative frequency
distributions:

Figure 6: Truncated Cumulative Frequencies of Income Percapita (2009 prices)

Utrban Areas Rural Areas
1 |
l
I
|
4 |
.8 |
£ 2
3 3
o ©
Q a -
[ e
a a
@ @
= 2
s s
= 3
£ £
> 3
o (&)
T T T T T T T T T T T T
0 20000 40000 60000 80000 100000 0 20000 40000 60000 80000 100000
Income Percapita Income Percapita
1990 1992 1994 1996 1990 1992 1994 1996
1998 2000 2003 2006 1998 2000 2003 2006
———-2009 ———-2009

Avoiding the selection of a poverty line, the cumulative function for urban areas shows
clear patterns in terms of income poverty regarding the headcount ratio. In urban areas,
there is a reduction of poverty except between 1998 and 2000. In rural areas, there is an
unambiguous reduction of poverty in the last years (1998-2009) despite the unclear
patterns in the previous decade. However, there is not a clear pattern for those
individuals with incomes lower than $20,000 Chilean pesos at 2009 equivalence.

5.6. Multidimensional Poverty

Since late 2010, there has been continuous criticism of the income measures in Chile
based on the arbitrary definition of the poverty line, its adjustments and updates.
Additionally, there are increasing requirements from policy makers to have more
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appropriate tools to understand and reduce poverty. One attempt to complement
unidimensional poverty measures is use the multidimensional approach, with the Alkire
and Foster model being one of the most popular approaches,. The Latin American
experience has been fruitful in recognizing the benefits and limitations of a measure of
this type. Programmes in Mexico (since 1997) and in Colombia (since 2011) have
increased the interest in a multidimensional measure for Chile.

The Chilean interest is based on domestic efforts from the civil society, and a renewed
interest in spatial and disaggregated techniques and with former successful strategies to
control poverty in Chile (poverty maps based on the basic needs approach). From eatly
2000, governmental and non-governmental institutions have tried to define the
requirements to reach a minimum level of welfare in the Chilean context. The
“Fundaciéon para la Superaciéon de la Pobreza” have defined thresholds in several
dimensions that complement the goals of a reduction in income poverty. Minimum
standards in areas like education, health, employment and housing have been explored
based on the work of experts and key actors in society. Subsequently, the new “poverty
lines” per dimension have been socialized and enriched through discussion in different
spheres.

This work is the starting point of the multidimensional poverty measure developed in
this section. Despite the fact that this work is based on the capabilities approach, the
implementation in terms of the selection of dimensions seems to be closer to a basic
needs perspective, however; as Alkire (2002) suggests, these basic needs are also at the
core of Sen’s ideas’”. Moreover, definitions in this section were implemented under the
framework of Nussbaum (1999, 2001) and Nussbaum & Glover (1995) with a focus on
those relevant for the long term analyses (Hulme, 2003). The following dimensions will
be considered and implemented in a set (19 from 1990 to 2009) of households surveys:

e Housing

e (Material) Living Standards™
e FEducation

e Employment

e Income

The selection of dimensions is based on the recommendations of Alkire (2002) in terms
of the irreducibility and incommensurability of the dimension. Additionally, the
dimensions reflect complementarily and relatively similar relevance. However, due to
data limitations several other dimensions of poverty are not considered, among others,
empowerment, food security and health. In each dimension several indicators were

37 Sen suggests that the difficulties in the creation of a standard list of capabilities is mainly due to the fact
that capabilities and functioning are related to the specific context of each group of society (Robeyns,
2001).

38 Following the International Multidimensional Poverty Index (Human Development Report 2010),
Living standards will be understood as material minimum commonly associated to services in the dwelling.
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included attending to the same requirements and limitations”. These dimensions and
indicators are presented in the following table:

Table 7: Dimensions, Indicators and Deprivation Cut-offs

Dimension Indicator Deprivation Cut-off
Housing Shelter (Walls"'/ At least two deprived indicators
Floot* / Roof®)
Overcrowding More than 3 individuals per room
Tenancy Illegal settlement
Education Illiteracy At least one member over 17 illiterate
Enrolment At least one member between 6 and 16
not enrolled
Schooling No members older than 17 with more
than 8 years of education
Living standards ~ Water No system inside the house
Electricity No electricity
Toilet Box over black well, irrigation ditch or no
system
Employment Unemployment All members over 17 in unemployment or
with sporadic paid activities
Security At least one member over 17 has not
signed contract
Overwork At least one member works more than 84
hours per week
Income/Nutrition Basic Basket Earnings lower than those required to buy

the basic basket for rural/urban areas.

Mixed strategies were implemented in the definition of the dimension indicators, and,
then, as was previously mentioned, evaluated according to the data availability and
consistency. As Alkire (2001) and Comim, Qizilbash, & Alkire (2008) suggest, normative
statements and data limitations were combined with legal requirements (national and
international law), participatory methods, previous literature and consensus to define the
pertinence of each dimension and indicator.

For instance, the definition of the living standards and education minimum requirements
are based on the Millennium Development Goals (Deaton, 2003; Departement of Social
and Economic Affairs, 2009), the Universal Human Rights, Children Rights, Chilean

¥ Among others, due to data limitations, assets indicators and direct measures of nutrition were not
included.

40 Deprived Walls: adobe, wall without interior protection, mud, thatch, artisanal construction, rubbish,
cardboard, tin and rubber.

4 Deprived Floor: earth.

4 Deprived Roof: clinkstone, straw, bulrush, rubbish, cane.
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Law; housing characteristics, on the previous literature on multidimensional poverty
(Alkire & Santos, 2010; Santos et al., 2010); and employment, based on the perception of
individuals in poverty“ (Narayan, Walton, & Chambers, 2000; World Bank, 1999),
International Labour Organization recommendations and the Human Freedoms (Desai,
1991). All dimensions, indicators and cut-offs were contrasted with the proposals of the
"Fundacion Nacional para la Superacion de la Pobreza" (1999, 2006, 2009) to define
realistic parameters for the Chilean context.

Additionally, a proxy for health and specifically nutrition is included. Due to data
limitations a monetary indicator will be implemented as an indicator. Due to the
limitation of income as a sole measure of the nutritional status of the household and the
possible correlations of double counting of the second basket, only the food (basic)
basket is recognized as satisfactory for the minimum nutritional requirements. Those
households with an income inferior to this amount cannot satisfy their nutritional basic
needs. Moreover, differently from the Mexican experience, income is not treated as a
censor dimension where its deprivation defines total poverty.

Finally, following the same structure of income poverty measures the household will be
defined as a unit and an individual will be considered in per capita terms (in the case of
income). This decision not only has a comparative (practical) purpose but it also
corresponds to a normative decision. The presence of scale economies and externalities
not only applies to the case of income but also in other dimensions like education. Basu
& Foster, (1998) and Foster & Handy (2008) suggest that the entire household benefits
from other members are in schooling (effective literacy) where some members can
experience the external capability. Moreover, in the case of Chile, qualitative and
empirical evidence suggest that policies of poverty alleviation should focus on the
household and the interactions more than on the individual to have a real long term
impact (Serrano, 2005).

The situation of each indicator is represented in the following radial graphs. Deprivation
headcount ratios are presented by indicator only for 1990, 2000 and 2009*. In general,
the deprivation headcounts are falling in all indicators except unemployment. In grey, the
indicators associated with housing conditions show important levels of deprivation for
overcrowding and the quality of the walls. In education (green), deprivations seems to be
concentrated in schooling and, then, in illiteracy.

4 1n 2010, The “Fundacion Nacional para la Superacion de la Pobreza” performed focus groups to
individuals in poverty conditions following the international structure of “Voices of the Poor” presented
in the Wortld Development Report 2000/2001. Results support the relevance of employment in the self

evaluation of the poor.

4 Headcounts per each year are presented in Error! Reference source not found..
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Figure 7: Raw Headcounts of Deprivation (Selected Years)
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The indicator toilet shows the highest levels of deprivation among the living standard
indicators. Employment indicators seem to be the most irregular; unemployment, after a
reduction in 1992 increases in the following period 1998-2003 (4%) to decrease again in
2006 (2%) and to reach a peak of 8% in 2009. On the other hand, job security first drops
reaching 8% as a minimum (1992) to increase again reaching 13% in 1998. From that
moment it fluctuates between a 9% and a 12%. Finally, income (as a measure of capacity
to buy food) shows a regular pattern consistent with the information provided in the

previous section.

When the headcounts are analyzed by rural and urban area (see
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Figure 22), despite the relative patterns across indicators seeming to be similar, indicators
are always higher for rural households. In relative terms, walls, overcrowding, schooling,
toilet and security are the key drivers of changes in each dimension, respectively. Only
water seems to be of special and relevant significance in the living standard dimension,
but only in rural areas.

On the other hand, Ravallion (2010b) suggests that these results might be enough to
define public policies without the need to “mash them up” in an aggregated indicator.
Despite the relevant information provided for these kind of indicators, it avoids the
evolution of joint distributions (Stiglitz et al., 2009).

Additionally, the preliminary results show the insufficiency of income as a sole indicator
of welfare. Figure 8 shows the levels of deprivation decomposed by those individuals in
income poverty (poverty nine). Nevertheless, it can appreciate that a range between 42%
and 83% of deprived families are non-poor.

Figure 8: Raw headcounts of deprivation by income poverty condition (Average
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4 The Income poverty condition is defined based in the total poverty line and the income indicator only
reflects those deprived in the food basket.
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5.7. Cross-Sectional Results

In this section, cross-sectional results will be presented with a focus on those
comparable to uni-dimensional measures. There is mainly a reduction in the poverty
level regardless of the poverty cut-off. However, dominance is not clear for the last
period. In all other cases, the adjusted headcount ratio falls in an important range of
deprivations.

Graphically, Figure 9 shows the evolution of the aggregated multidimensional measure
(Adjusted Headcount ratio) according to the different cut-off levels (k). For instance, if a
cut-off of 10% is considered, it means that all individuals with at least 10% of their

dimensions deprived are considered poor. However, using this poverty line defines as

poor some individuals or households with less than one deprived dimension™.

Figure 9: Adjusted Headcount Ratio (M0) by Poverty Cut-off
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When 20% is defined as a cut-off, a clear pattern of reduction in multidimensional
poverty is found except for between 2006 and 2009 where the aggregated indicator is

46 Since each dimension is weighted at the 20%, a combination of indicators could be higher than 10% and
not necessarily represent multidimensional poverty. For instance, an individual could be deprived at the
same time in overcrowding and shelter implying that he is deprived in 13.3% of his weighed indicators but
still in only one dimension (housing).
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0.017" in both periods. A parallel approach could be analyzed using the properties of
dominance defined in equation (27). Figure 10 presents the poverty in each year based
on the headcount ratio under the union approach; however, it includes information
about the percentage of deprivations in each subgroup®. The first part of the bar
represents those individuals with at most 20% (or at least 1 equivalent) of dimensions
deprived, then, those individuals that are deprived in 20% to 40% of the possible
dimensions, and successively.

Across years there is a reduction in the percentage of individuals in higher levels of
deprivation, however, the percentage of individuals with at most 20% of their
dimensions deprived remains relatively constant. Additionally, a constant reduction in
the percentage of individuals in the second group can be observed (excluding the last
period). Finally, the proportion of individuals with a higher level of deprivations (80%
and above) seems to be only marginal; however, it is important to highlight the fact that
only in 1990 are there individuals with the highest level of deprivation (80%-100%).
Detailed information can be found in the annexes in Table 16.

Figure 10: Multidimensional Poverty by Percentage of Deprived Dimensions
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The evolution of the headcount ratios complements the previous information. The
headcount ratio simply shows the percentage of people deprived in at least a certain
percentage of dimensions as it was defined previously in equation (8). For instance in
1990, 36.05% of the population was deprived in at least 10% of the dimensions

47 Full results are presented in the annexes in Table 15.

48 This figure does not necessarily represent the headcount results presented in further sections, since it
includes as poor those individuals with 6.7% of their dimensions deprived (equivalent to 1 indicator) and
headcount results are organized starting at 10%.
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considered (Note that the difference between 36.5% in Table 8 with the high of the first
bar in Figure 10 is explained by 19.8% of the population with only one indicator
deprived corresponding to the 6.7%")

Table 8: Headcount ratios according to different poverty cut-offs

1990 1992 1994 1996 1998 2000 2003 2006 2009

10%  36.1% 30.3% 27.3% 25.0% 23.3% 19.1% 16.9% 13.5% 13.1%
20%  26.7% 21.0% 17.8% 15.8% 14.2% 11.7% 9.6%  6.4%  6.6%

30% 12.5% 84%  6.8%  6.0% 52% 41% 28% 1.5%  1.3%

40% 79% 47%  37%  35% 28% 2.0% 13%  0.6%  0.4%

50% 24% 12% 09% 09% 0.7% 04% 02% 0.1%  0.1%

60% 1.1%  0.6% 04% 04% 02% 02% 0.1% 0.0%  0.0%

70% 0.1%  0.1%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  0.0%

80%  0.0%  0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

90% 0.0%  0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
100% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

4 Details can be observed in Table 16.
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Finally, the national results for the average deprivation support the previous conclusions.
Regardless of the poverty cut-off, the intensity or percentage of deprived dimensions
among the poor has fallen when considering the 3 selected years (1990, 2000 and 2009).
This implies that, for instance, if the poverty cut-off is 20%, the intensity of the poverty
among the poor in each respective year is lower in 2009 compared with 2000 and this

Figure 11: Average deprivation among the poor by poverty cutoffs
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last one is also smaller compared with 1990,

5.8. Decomposition of Changes

In this subsection, cross-sectional results will be decomposed longitudinally and
horizontally at the regional level. First, only for descriptive purposes, a cut-off of 20%
will be selected, since it will include as poor all individuals in a household with at least
one equivalent deprived dimension. Additionally, the analyses of robustness suggest that

50 For comparisons between each survey please refer to Table 17 in the annexes.
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cut-offs between 20% and 40% are the most consistent in terms of sub regional
rankings®', changes in the weights and exclusion of variables.

Three strategies were followed to check the robustness of the results in the range 20%-
40%. First, one variable at a time was excluded (starting with income), results were
consistent in terms of changes over time and in terms of horizontal differences (across
regions) 12 out of 15 keep their ratings™. Then, different weights between and within
dimensions were assigned with similar results. Finally, standard errors were calculated
using the properties of the survey™.

Figure 12: Decomposition of Changes Multidimensional Poverty (k=20%)
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As it has seen before, there is a reduction in the multidimensional poverty in all years
except the last period. This change is mainly based on the reduction of the percentage of
individuals in poverty. The intensity also tends to reduce levels of multidimensional
poverty, however in the period 1994-1996 counter changes can be found. Finally, the last
period (2006) shows a different pattern, for the first time, the average deprivation is
falling while the headcount ratio in increasing. This last pattern might be explained by
the entry into poverty of individuals extremely close to the poverty line who increase the
headcount, but, at the same time, reduce the intensity (average deprivation) of the
multidimensional poverty. Figure 12 shows annualized results in a comprehensive way,
reflecting our results in equation (16).

51.66.3% of the estimations keep the same regional ranking compared with a cut-off of 20%

52 Additionally, income tends to increase the variability of the results. In line with previous literature (Feres
& Mancero, 2001), it seems that income reflects more the short terms changes in well-being among the
poor while the other dimensions are more consistent with long term patters.

53 Confidence intervals for all multidimensional poverty statistics with k=20% are presented in the

annexes.
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Using this information, 4 periods can be identified: first, during the early nineties there is
a strong and decreasing reduction in poverty led by the headcount ratio, then, the decade
finishes again with poverty reductions close to 10% per year. The first part of the new
decade also shows a reduction of poverty especially in the period 2003-2006.

Between 2006 and 2009, for the first time, there is an increase in multidimensional
poverty led by the higher ratio of poor people. A standard error analysis suggests that
results in 2006 are not significantly different from results in 2009 breaking the patterns
of poverty reduction of the previous years. The impact of the recent economic crises
seems to affect strongly the individual’s welfare mainly due to the increase in the
percentage of people in poverty.

Additionally analytical standard errors of the transitions were calculated. Results suggest
a clear link between the multidimensional indicator (M0) and the headcount ratio as was
identified in the decomposition above. All changes in the multidimensional poverty
indicator and the headcount ratio are significant except between 1994 and 1998 where
the rate reduction is similar. At the same time, it reveals the low significance of changes
in the average deprivation. Despite there being a significant reduction in the intensity of
multidimensional poverty at absolute levels, the yearly changes tend to be insignificant.
Detailed results can be found in Table 19 in the annexes.

Figure 13: Standard Errors of Changes in National Results (k=20%)
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Following the decomposition, results at any geographical level, area, region, province
and municipality can be obtained. For instance, using a regional decomposition, changes
across regions can be identified and compared. Figure 14 shows the average evolution of
multidimensional poverty indicators per administrative region for the entire period. Two
main patterns can be identified: first, there is an unambiguous reduction in
multidimensional poverty with extreme dissimilar patterns, for instance the rate of
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poverty reduction in the region of Antofagasta is three times higher than the
geographically contiguous region of Tarapaca. Secondly, changes are mainly explained by
reductions in the percentage of poor people and, secondly, by the level of deprivation.

Figure 14: Decomposition of yearly changes in poverty Statistics across regions
(1900-20006)
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Using the decomposition by headcount ratio, presented in equation (19), it might shed
lighter on inter temporal changes. Aggregating, for simplicity, by rural and urban areas,
Figure 15 shows that the reduction in the ratio of poor individuals is mainly due to the
reduction in the poverty in urban areas. At the extremes, between 1994 and 1998 the
level of poor individuals in rural areas remains almost constant adjusted by the changes
in the population as described in (19). At the other extreme, for the last period, it is clear
that there is an increase in the number of households in urban areas and a reduction of
the poverty ratio in rural areas.
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Figure 15: Decomposition of Changes in the Headcount Ratio
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Despite the surveys from recent years being representative at the municipal level, the
results presented in this section are at the national and regional level. However, some of
the local results have already been used by the “Fundacién Nacional de Superacion de la
Pobreza” to define human resources policies.

A second group of decompositions can be performed with repeated cross-sectional
surveys exploring the impact of each dimension™ of indicators in the total poverty.
Figure 16 shows the relevance of each dimension on the multidimensional poverty
indicator”. In simple terms, it represents the contribution of those individuals who are
poor and deprived in a specific dimension (censor headcount) over the total poverty.

As previous unidimensional literature suggests, there is a decrease in the relevance of the
income indicator during the first decade, mainly due to the economic boom. However,
from the late nineties, and in parallel with the Asian crisis and the reduction in the
growth rates, its relevance has increased constantly to become by far the most important
determinant of multidimensional poverty. Quality of employment has marginally
increased its relevance mainly due to the increase in informal employment during
economic crises (1998 and 2003). On the other hand, after unstable behavior in the early
nineties, there is a consistent reduction in the relevance of material living standards,
mainly as a consequence of a mix of programmes of standardization of basic services
with others focused on income poor households.

5 These results can be decomposed at the level of indicators, providing relevant information for public
policies. In this case, results by dimension were preferred to increase comparability.

55 Results are expressed in percentages of the adjusted headcount ratio; consequently, they are insensitive
to changes in the poor population.
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Education seems to be the most stable contributor among the dimensions. On the one
hand, there is a reduction in the percentage of individuals deprived in enrolment and
attendance; however, there is a permanent increase in the number of illiterates. Despite
the percentage of households with at least one illiterate individual falling for the whole
society, among the poor (who are fewer each year) this percentage becomes more
important. Finally there is a reduction of 7% in the contribution of those individuals
who are poor and deprived in the housing conditions dimension.

Figure 16: Contribution of each dimension to total multidimensional poverty per
year
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Following equation (20), changes in the average deprivation were decomposed by
dimension. In simple terms, Figure 17 presents the contribution of each dimension to
changes in the intensity of poverty regardless of the number of poor individuals. Each
color represents the relevance of each dimension to explain how poor are the poor; for
instance, between 2006 and 2009, the reduction in the intensity of poverty (A%A) is
mainly explained by housing, living standards and education improvement minus the
detrimental changes in employment and income. As was mentioned before, this is
consistent with the capacity of these indicators to capture short run changes, in this case
derived from the worsening economic conditions.
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Figure 17: Decomposition of Changes in the Average Deprivation (A%A)
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As it was described before, the income dimension seems to play a crucial and opposite
role across the years. While in the eatly nineties it was an important contributor in
reducing the average deprivation, after the Asian crises its role was the opposite.
Untill1996, in a flourishing economic context, income seems to be a promoter of the
improvement in the average deprivation. This role is the opposite with lower growth
rates that characterized the following years.

At the same time, it can observe the low positive correlation between the income
dimensions with other dimensions. Additionally, only the housing dimension shows a
consistent reduction in all periods and, being increasingly relevant during the last decade.
Finally, the contribution of living standards during the last decade is consistent with the
public policies implemented in the period and described previously.

In this section, unidimensional and multidimensional measures were compared, with
surprisingly similar results in terms of evolution, but with different cross-sectional levels
of poverty. In terms of the changes across time, both approaches find continuous
reductions in the poverty levels until 2006 and a process of stagnation for the last period.
In the cross-sectional analyses, levels of multidimensional poverty are between 7% and
12% lower than income poverty results. Using information from the last survey (2009),
15.1% of the population was income poor (3.7% in extreme poverty) meanwhile the
population in multidimensional poverty reached 6.59% considering a poverty cut-off of
20%.
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Figure 18: Evolution of Income and Multidimensional Headcount Ratios k=20%
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Additionally, differences between both measures were well established. Neither the
income nor multidimensional approaches are able to provide, by themselves, a full idea
of the poverty condition. Table 9 shows the distribution of the population by different
poverty conditions. Only 9.2% of the population is identified as multidimensionally and
income poor at the same time, 13.7% only as income poor and 4.7% only as
multidimensionally poor. Consequently, mix techniques are suggested in order to identify
the poor and identify consistent policies.

Table 9: Distribution of the population according to the poverty condition

Income & Only Only Non-Poor
Multidimensional Income Multidimensional
1990 19.2% 19.4% 7.5% 53.9%
1992 13.9% 19.0% 7.2% 60.0%
1994 11.8% 15.8% 6.0% 66.3%
1996 9.7% 13.5% 6.2% 70.7%
1998 8.7% 12.9% 5.5% 72.9%
2000 7.7% 12.5% 4.0% 75.8%
2003 6.4% 12.3% 3.2% 78.1%
2006 4.0% 9.7% 2.3% 84.0%
2009 4.4% 10.8% 2.2% 82.7%

Total 9.2% 13.7% 4.7% 72.4%
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In terms of evolution, headcount of income poverty has fallen in total by 60.9% (3.2%
per year) meanwhile multidimensional poverty has dropped by 75.3% (4% per year) in
the same period (1990-2009). Moreover, 65.5% of the reduction in income poverty is
explained by changes in the period 1990-1998 in the case of the headcount for
multidimensional poverty this period only explains 53.9% of the poverty reduction. This
phenomenon can be understood by the sensitivity of income measures to the economic
context increasing its volatility in the short run. On the other hand, and despite the
higher reduction in multidimensional poverty these changes were similarly distributed
across years absorbing not only changes in terms of income, but also, in terms of new
policies targeted at the poor.

At the same time geographical decomposition is an alternative analysis in several aspects.
It allows the policy maker to define local requirements and their evolution over time. For
instance, for the last period 3 pairs of regions seem to have the same patterns of
change™. The first two reduced the level of poverty by 5.2% however; it is clear that in
the case of the second region this change is mainly accounted for by a reduction in the
number of poor people. The second pair show increases in poverty for two regions
based mainly on a higher level of deprivations, however, the number of poor is
increasing in the first (O’Higgins) and decreasing in the second. Finally, in the last set
both regions are increasing in poverty by 5.4% yearly but only in one is the intensity of
the poverty falling.

Figure 19: Yearly Decomposition of Changes in Selected Regions 2006-2009
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Sub sequential decompositions can be analyzed according to the characteristics of the
sample. Surveys CASEN 2006 and 2009 have representativity at the municipality level.

5 On average there were 16,461 observations per region and 739 per municipality in 2009.
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Using these properties the following maps (Figure 20) were constructed to show the
changes in each one of the multidimensional poverty determinants where no change is

represented by R

There is a clearly stronger reduction in multidimensional poverty in the period 2003-
2006 that is distributed across the entire country. Only 33 municipalities (out of 282)
increased their levels of multidimensional poverty concentrated in the regions of Arica,
Coquimbo, Valparaiso and Santiago. A critical case is the municipality of Caldera
(Coquimbo region) increasing the headcount ratio from 2.3% to 7.0% due to a
deterioration of the employment and educational conditions. At the other extreme, the
municipality of Calama reduced poverty by 29% based on improvements in
employment, living standards and housing conditions. Additionally, for the same period,
an important group of municipalities (34%) increased the average deprivation relatively
faster than the change in the headcount ratio.

57 Any color hotter (redder) than ] implies a positive change. Any colder (whiter) color implies a
negative change.
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Figure 20: Municipal decomposition of changes in the Multidimensional poverty
2003-2006-2009 k=20%
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2006-2009
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In the second period (2006-2009), the changes are mainly defined by changes in the
headcount ratio of the municipalities. 45% of the municipalities present
multidimensional impoverishment at an average of 18.6% that generates the increase in
national multidimensional poverty during the period. A similar situation occurs in the
case of the headcount ratio. However, in the case of the average deprivation, more
populated municipalities (intensively urban) reduced the intensity. On the other hand, a
higher number of less dense municipalities increased their intensity marginally.
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Figure 21: Spatial distribution of Municipalities 2003-2006-2009
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At the extremes, the municipality of El Quisco reduced multidimensional poverty by
30.8% mainly based on the reduction of the headcount (30%) and only marginally due to
a reduction in intensity (2.9%) based on improvements of living standards, education
and income (nutrition). On the other hand, the community of Machali seems to be the
most affected, increasing their poverty levels form 3% to 11.2% based on changes in
education, living standards and housing conditions.

Finally, decomposition techniques developed in the second section of this paper
generate new information about the patterns of changes in the multidimensional poverty
indicator. Previous literature focuses its attention on changes in the aggregated indicator,
however, more information can be obtained by evaluating at the same time changes in
the headcount ratio and the average deprivation. Additionally, decomposition strategies
were useful to understand these changes using horizontal decompositions (by geographic
area for instance) or by dimension. The first one facilitates the understanding and
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targeting of public policies in a defined subgroup. The latter, on the other hand, informs
the kind of change that the sub group is developing.

Conclusions

The literature is consistent in recognizing that during the last years it has been necessary
to introduce new alternative measures to understand an individual’s welfare. Among
these measures is poverty. At the same time, the capabilities work of Sen provided a
framework in which these new ideas could be explored and extended. It is in this context
that new understandings of multidimensional measures of poverty have flourished. After
the development of several alternative strategies, Alkire and Foster (2010) have proposed
a simple but insightful measure of multidimensional poverty, combining: Sen’s
framework; the suggestions of the counting approach; and, the new requirements from
the policy makers.

The main purpose of this essay is to extend the new multidimensional framework
proposed by Alkire and Foster (2010) to the analysis of dynamics across time in a
theoretical and empirical manner.

First a literature review was presented with a focus on the evolution of multidimensional
measures in the last 4 years and their application to Latin America. Then,
multidimensional poverty and their dynamics were implemented in cross-sectional
(1990-2009) data from Chile. Changes across years were computed and patterns were
compared with income results. Additionally, and using the properties of the CASEN
(low levels of aggregation) a spatial distribution of poverty is included™. Additionally,
technical advances have been implemented such as the calculation of analytical standard
errors for the first time (in this case for the second time) in an empirical application.

Results confirm the necessity to develop a multidimensional poverty measure able to
guide policy makers dealing with social issues. The complementarity of a
multidimensional measure with the traditional monetary analysis will provide
information about not only current situation of the most vulnerable population, but also
regarding the design and evaluation of policies.

38 Including local hetereogeneity and fitting with local public policy requirements (Agostini, Brown, &
Gongora, 2008).
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7. Annexes

Table 10: Poverty lines per geographical area in current prices (Chilean pesos)

Poverty Line 1990 1992 1994 1996 1998 2000 2003 2006 2009

Urban 18.594  25.75 30.1 34272 37.889  40.562  43.712  47.099 64.134

Rural 12538 17.362 20295 23.108 25.546  27.328 29.473 31.756  43.242

Table 11: Poverty lines per geographical area in 2009 prices (Chilean pesos)

Poverty Line 1990 1992 1994 1996 1998 2000 2003 2006 2009

Urban 55.533  57.253 54.849 54174 54.038 53.883 54.201  53.85  64.134

Rural 37.446  38.603  36.982  36.527 36.434 36.303  36.545 36.308  43.242

Table 12: Headcount of Deprivations Per Year
1990 1992 1,994 1996 1998 2000 2003 2006 2009

Walls 22% 21% 17% 15% 14% 11% 10% 10% 9%
Floor 6% 5% 3% 3% 2% 2% 1% 1% 1%
Roof 5% 4% 3% 2% 2% 1% 1% 0% 0%
Overcrowding 18% 15% 13% 11% 10% 8% 7% 6% 5%
Tenancy 2% 1% 1% 2% 1% 1% 1% 1% 1%
Illiteracy 12% 12% 11% 11% 11% 10% 9% 9% 8%
Enrolment 7% 5% 5% 5% 4% 3% 2% 2% 2%
Schooling 21% 13% 15% 13% 11% 10% 8% 7% 7%
Water 11% 10% 7% 7% 6% 4% 3% 2% 1%
Electricity 7% 6% 4% 4% 3% 2% 1% 0% 0%
Toilet 24% 23% 20% 19% 16% 12% 10% 7% 5%
Unemployment 4% 2% 2% 2% 4% 4% 4% 2% 8%
Security 9% 8% 11% 12% 13% 9% 12% 10% 9%
Overtime 5% 4% 4% 4% 4% 4% 3% 4% 2%
Income 13% 9% 8% 6% 6% 6% 5% 3% 4%
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Figure 22: Raw Headcounts of deprivation by area (Selected Years)
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Table 13: Deprivation level only among the non-poor

1990 1992 1,994 1996 1998 2000 2003 2006 2009
Walls 5.4% 6.4% 6.0% 4.1% 4.4% 4.4% 2.7% 2.0% 1.2%
Floor 9.4% 9.3% 8.5% 8.9% 8.4% 6.7% 5.3% 4.8% 3.6%
Roof 1.7% 0.9% 0.7% 1.6% 0.9% 1.0% 1.1% 0.7% 1.2%
Overcrowding 12.5%  14.9% 14.4% 14.2%  13.9% 16.5%  14.9% 14.8%  13.2%
Tenancy 5.3% 5.3% 4.5% 4.2% 3.5% 3.2% 2.4% 2.1% 1.5%
Illiteracy 19.3%  16.7% 18.4% 14.6%  13.9% 16.5%  13.8% 1277%  121%
Enrolment 13.4%  15.6% 12.7% 9.1% 8.3% 9.6% 5.8% 4.8% 3.0%
Schooling 8.4% 9.5% 6.0% 5.7% 3.6% 4.5% 2.5% 1.4% 0.7%
Water 26.2%  31.7%  29.7%  24.6% = 224% = 26.5%  20.5% 15.0% 9.6%
Electricity 1.5% 1.1% 0.9% 1.0% 1.4% 2.6% 1.5% 1.2% 8.2%
Toilet 7.1% 7.7% 10.1% 9.9% 11.4% 7.7% 11.2% 8.8% 8.9%
Unemployment 5.8% 4.1% 3.9% 4.6% 5.2% 4.1% 3.1% 3.8% 2.7%
Security 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Overtime 5.4% 6.4% 6.0% 4.1% 4.4% 4.4% 2.7% 2.0% 1.2%
Income 9.4% 9.3% 8.5% 8.9% 8.4% 6.7% 5.3% 4.8% 3.6%

Table 14: Correlation between indicators all years
(She) (Ove) (Ten) () (Enr) (Sch) (Wat) (Ele) (Toi) (Une) (Sec) (Ove)

Shelter 1.00
Overcrowding 046 1.00
Tenancy 029 025 1.00
Illiteracy 034 014 o011 1.00
Enrolment 028 035 019 024 1.00
Schooling 041 017 016 047 029  1.00
Water 056 032 033 035 035 046  1.00
Electricity 0.53  0.31 027 034 036 049 078  1.00
Toilet 0.63 040 034 040 037 049 086 076  1.00
Unemployme. 006  0.03  0.05 014 -0.02 021 004 0.07 007 1.00
Security 016 016 008 015 016 013 017 013 022 -0.66 1.00
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Overtime 0.04 0.02 -004 -0.09 000 -015 -009 -008 -012 -1.00 -0.03 1.00
Income 029 042 019 011 028 023 024 026 031 053 023 -0.15
Table 15: Adjusted Headcount Ratio (M0) per year and cutoff (k)
k 1990 1992 1994 1996 1998 2000 2003 2006 2009
10% 9.8%  7.6% 6.5%  59%  54%  43%  3.6%  2.6%  2.5%
20% 8.5%  6.3% 53%  47%  41%  33%  2.6% 1.7% 1.7%
30% 53%  34%  27%  25%  21% 1.6% 11%  05%  05%
40% 37%  2.2% 1.7% 1.6% 13%  09%  06%  03%  02%
50% 14%  07%  05%  05%  04%  02%  01%  0.0%  0.0%
60% 0.7%  04%  02%  03%  02%  01%  0.0%  00%  0.0%
70% 01%  01%  00%  00%  00%  00%  00%  00%  0.0%
80% 0.0%  00%  00%  00%  00%  00%  00%  00%  0.0%
90% 0.0%  00%  00%  00%  00%  00%  00%  00%  0.0%
100% 0.0%  00%  00%  00%  00%  00%  00%  00%  0.0%
Table 16: Incidence ratio according to different cutoff levels

1990 1992 1994 1996 1998 2000 2003 2006 2009
0% 441%  502%  51.7%  53.4%  552%  60.5%  61.9%  641%  65.2%
1%-10% 19.8%  19.6%  21.0%  215%  21.6%  204%  212%  224%  21.7%
11%-20% 11.5%  11.0%  10.8%  101%  97%  83%  81%  80%  7.7%
21%-30% 121%  108%  97%  89%  83%  68%  6.0%  40%  41%
31%-40% 6.0%  47% 38%  33%  29%  23% 1.6%  0.9% 1.0%
41%-50% 41%  25%  21% 1.8% 1.7% 13%  09%  04%  0.3%
51%-60% 1.9% 1.0%  07%  07%  05%  03%  02%  01%  0.1%
61%-70% 04%  02%  01%  02%  01%  00%  00%  00%  0.0%
71%-80% 01%  01%  00%  00%  00%  00%  00%  00%  0.0%
81%-90% 0.0%  00%  00%  00%  00%  00%  00%  00%  0.0%
90%-100%  0.0%  0.0%  0.0%  0.0%  00%  0.0%  00%  0.0%  0.0%

Table 17: Average deprivation (A) according to different poverty cutoffs

1990 1992 1994 1996 1998 2000 2003 2006 2009
10% 271%  25.0%  23.9% = 23.7%  23.0% = 22.6%  213%  19.3%  19.4%
20% 31.9%  301%  295%  29.7%  292%  28.5% = 27.4%  26.0%  25.4%
30% 421%  40.8%  403%  40.9%  40.0%  39.1%  38.8%  37.6%  36.8%
40% 472%  46.8%  46.0% = 46.4%  459% = 45.0%  447% = 441% = 44.8%
50% 582%  58.7%  58.0%  582%  572%  57.5%  55.6%  57.5%  54.9%
60% 64.1%  63.9%  641% = 63.6%  635%  62.9%  62.0%  63.7%  60.7%
70% 751%  751%  73.9%  751%  758%  73.7%  733%  741%  73.3%
80% 80.5%  80.0%  80.0%  80.0%  80.0%  80.0% 80.0%
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Table 18: Confidence Intervals for the Alkire and Foster statistics with k=20%
Adjusted Headcount (MO0) Headcount Ratio (H) Average Deprivation (A)

year Mean = 95% Conf. Interval Mean 95% Conf. Interval Mean  95% Conf. Interval

1990 0.085 0.084 0.086 0.267 0.264 0.269 0.319 0.315 0.324
1992 0.063 0.063 0.064 0.210 0.208 0.213 0.301 0.297 0.305
1994 0.053 0.052 0.053 0.178 0.176 0.180 0.295 0.290 0.300
1996 0.047 0.046 0.048 0.158 0.156 0.161 0.297 0.290 0.303
1998 0.041 0.041 0.042 0.142 0.140 0.144 0.292 0.286 0.298
2000 0.033 0.033 0.034 0.117 0.115 0.119 0.285 0.278 0.291
2003 0.026 0.026 0.027 0.096 0.094 0.097 0.274 0.268 0.280
2006 0.017 0.016 0.017 0.064 0.062 0.065 0.260 0.253 0.268
2009 0.017 0.016 0.017 0.066 0.064 0.067 0.254 0.246 0.262

Table 19: Confidence Intervals for Changes in the Alkire and Foster statistics with k=20%
A% Adjusted Headcount (MO0) A% Headcount Ratio (H) A% Average Deprivation (A)

Mean 95% Conlf. Interval Mean 95% Conlf. Interval Mean 95% Conlf. Interval
1990-1992 -12.8% -12.0% -13.6% -10.5% -9.7% -11.4% -2.9% -4.2% -1.5%
1992-1994 -8.4% -7.5% -9.4% -7.6% -6.7% -8.6% -1.0% -2.4% 0.6%
1994-1996 -5.4% -4.1% -6.6% -5.6% -4.3% -6.8% 0.2% -1.7% 2.2%
1996-1998 -5.8% -4.4% -7.2% -5.2% -3.8% -6.5% -0.8% -2.8% 1.4%
1998-2000 -9.9% -8.6% -11.1% -8.9% -7.6% -10.1% -1.2% -3.3% 0.9%
2000-2003 -7.1% -6.2% -7.9% -6.0% -5.1% -6.9% -1.3% -2.7% 0.2%
2003-2006 -12.3% -11.5% -13.1% -11.2% -10.4% -12.0% -1.6% -3.3% 0.1%
2006-2009 0.3% 1.8% -1.1% 1.2% 2.6% -0.2% -0.8% -2.7% 1.2%
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