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Introduction

AnWe wil | spare no effort to free our fe
the abject and dehumanizing conditions of extreme poverty, to which more

than a billion of them are curregly subjected. We are committed to making

the right to development a reality for everyone and to freeing the entire

human race UNR@& want o (

In 2000, the United Nations committed to the Millennium Declaration (UN 2000), a
global partnership to adicate poverty and foster development. These broad objectives
were incorporated in eight tirAdgound targets, with a deadline of 2015, which have
become known as the Millennium Development Goals (MDGs). Through the
Millennium Declaration, the internationatommunity committed to address the
mul tiple deprivati on sofffaradcaette shnye timeh) explietly r | d 0 <
recognised the multidimensionality of the concept of development.
The first MDG focuses on poverty and hunger, with the aim:
fiTo hav e, by the year 2015, the proporti
income is less than one dollar a day and the proportion of people who
suffer fromhunged6 (Uni ted Nati ons, 2001, p . 19)

In a world of plenty, members of the United Nations consideredp#rsistency of
extreme poverty and food insecurity as an unacceptable circumstance, and for this
reason, their reduction was included as first goal in the strategy to promote global
development in the new Millennium. Despite the broad agreement on thallover
objective, however, the dispute on how to measure poverty and food insecurity is, as
of yet, as pervasive and impassioned than 'eveplicitly, such a stark disagreement
emphasises the fundamental role that evaluative assessments play innpakicyg,

from design and formulation to monitoring and evaluation (Ravallion 1992, 1996;
Alkire & Santos 2009). As recently declared by Prof. Cheung, director of the United

Nations Statistics Division, in the context of the pbHDG debate:

! In the field of poverty, among the many contributions see: Alkifeo&ter (2011a), Ravallion (2010, 2011);
Wisor (2011); Reddy & Pogge (2010); Deaton (2010). For food security: Barrett (2010); Cafiero & Gennari
(2011); Massett (2011); De Haen et al. (2011); CFS (2011).

1



Error! Reference source not founc

Al t i s c hoatasolid ibfdrraation we cannot measure where we are
and what needs to be done, with respect to the MDGs or in other domains.
If the world cannot get the right numbers, it cannot come with the right

solutions. 06?2 (Paul Cheung)

Ultimately, the core of themeasurement debate revolves around the choice of an
appropriate informational basis for assessments of-lghg. The selection of the

space of analysis is a fundamental stage in any evaluative exercise, as this choice will
inevitably affect each of theeps required for the assessment itself, its outcomes, and

the resulting policy analysis and prescriptions.

In this respect, the two key indicators that measure progress on the target set by the
MDG1, t he Worl d Bankos $1 dol Ivalence @of day
Undernourishment, implicitly adopt a resowiocased view in the conceptualisation of

poverty and food insecurity, which links achieved waing levels to consumption or

income, on the one hand, and to available calories (and their distripotiaihe other.

Although resourcebased metrics represent the standard method to measure
deprivations of human welleing in the realm of economics since the pioneer studies

of Boots and Rowntree, scholars and international organizations alike have been
increasingly questioning whether resources can satisfactorily capture the complexity

of human welbeing and of its deprivatiofis

Being grounded in Senés Capability Approa
investigation from the premise that resoc@gscsuch as income or calories are

i nadequate s pac es cohstitativetplurality ofamelfane assesgnentsh e A
(Sen 1993). This is not to say that resources, such as income, are not important at all:

on the contrary, Sen clearly acknowledgesithe r el evanc éclutimg pover
starvations and faminés ( Sen 1999a, p . 72) . However,
commodities merely represents a useful starting point for-bailhg evaluations

because the command over resources is not sufficient to ewslireeing outcomes

to occur (Sen 1999a). This is due to a multiplicity of individual as well as social and

environmental factors, which influence the conversion of available resources into

‘Interview to fAUni t eHc oNaotniiocn sa nde pSiadinelnt Afoffai rs New
2012.
% A few examples areGalbraith (1958); ILO (1976); Rawls (1971); Chambers (1983); Sen 1985, 1987, 1992,
1993, 1999a); ul Hag (1996, 2008)ECD (2001); UNDP 1990, 1994; 1997; 2010); Stightal. (2009).
2
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actual wellb ei ng out comes. Sen argngte vdrigtiond h a & , w
explicitly acknowledged, the informational basis for the measurement ofbe#ib

should shift from the analysis of commodities to the direct assessmématfonings

or capabilitiessWhi | e t he f aatualdeing and doingsbf @n irdividual,
capabilities reflect her real opportunity freedom to achieve alternative combinations of

functionings that she has reason to value (Sen 1985, p. 25). In the CA framework,

human welbeing is best seeifas an i ndex of ingkeibidpm.r sonds
Al s o, by focusing on peoplebds achievement
al so changes, shifting from resources acc.!

f r e e d olead thdilivegs theyvalieand have r e dSeml99atpoxi)val ueo
It is immediately clear that, following the shift in focus from resources to achieved
functionings, the assessments of wadling and of its deprivations must necessarily be
multidimensional, as no single metrics can alone capture the complekithose
concepts. This feature suits well the analysis of poverty, which is now widely
recognised by scholars, international organisations and, most importantly, by the poor
themselves as multidimensiofial

APoverty is hunger .r.Péverty &s being sick and hoa c k o f

‘N

being able to see a doctor. Poverty is not having access to school and not
knowing how to read. Poverty is not having a job, is fear for the future,
living one day at a time. Poverty is losing a child to illness broughutbo

by unclean water. Poverty is powerlessness, lack of representation and

freedomd ( Narayan et al . 2000a) .

By the same token, the multidimensionality stemming from the adoption of the CA

also suits well assessments of food security, which, according tba®6 World Food

Summit (WFS) definition:
AA situation in which al/l people at al/l
nutritious food to mai (WF81996)a heal t hy ar

is a multifaceted concept characterised by the four pillars af toailability, access,
utilisation and stability (WFS 1996; Barrett 2010; CFS 2011).

* For instance se&JNDP (1997); World Bank(2000; Narayan et al(2000a, 2000) UN (2000; Kakwani
& Silber (2007); Comim et al(2008).
3
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Despite the strong theoretical advancement that the conceptualisation of food
insecurity and poverty provided by the adoption of the CA, some theoretical,
methodologicabnd empirical questions inevitably arise. These are particularly marked
in the measurement of both phenomena, especially in the light that Sen has never
provided specific guidelines on how to operationalize the approach for evaluative
purposed As such, ae of the recurrent themes of the present workde to deal

with the complexitythat the adoption of the CA as relevant conceptual skeleton for
well-being evaluations implies.

By acknowledging both the advantages and difficulties embedded in any
operatonalisation of the approach, the starting point of the present research is to ask
whether the adoption of the CA as overarching theoretical framework for the analysis
and measurement of food insecurity and poverty is able to contribute to a better
understading of both phenomena, and hence to offer better inputs for policy. In other
words, we ask if are there theoretical, methodological and empirical advantages in
adopting the CA as theoretical framework for the analysis of these two deprivations of
human vell-being.

In order to answer to this question, the Thesis is structured in three main Parts: while
Part A provides the conceptual and methodological framework for rest of the
dissertation, Parts B and C respectively focus on the analysis of food sezudity
childhood poverty. In particular, Part A is structured in two main chapters, which,
respectively, address the three basic steps that are required in any evaluation of
deprivations: the choice of the space of the analysis on the one hand, and of the
identification and aggregation steps on the other. Chapter 1 critically reviews
advantages and drawbacks of the adoption of resolnrassdviz. capabilitybased
informational bases in the assessment of human-bedig. Then, Chapter 2 reviews

the literature on the measurement of multidimensional phenomena. Its original
contribution lies in systematically reviewing the large body of empirical literature that
has been developed in the last two decades in order to capture the multidimensionality
of well-being and its deprivations. The aims of this chapter is to provide a survey of

the most recent advancements in the measurement of multidimensional phenomena

® The undoubted difficulties in providing metrics that could capture the complexity ofbeé&lly on
the one hand, and being usable on the other (Sen 1987) led some scholars to rejectotitecGurtin
favour of resourcebased metrics (Sudgen 1993; Ysand993; Srinivasan 1994; Roemer 1996).

4
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and to provide an accessible, yet rigorous, entry point for all the scholars or
practitioners interesteaithe topic.

Part B of the dissertation focuses tme measurement of food security. Chapter 3
provides the conceptual framework for the following chapters: in doing so, it first
explores in depth the concept of food security, then it proposes an oragiabftical
framework grounded in the CA to food security analysis and, finally, it proposes an
operational definition of food security that will serve as basis for measurement. In
turn, Chapter 4 reviews the way in which food security is measured atotherg

level, which is the unit of analysis of the assessments contained in Chapters 5 and 6.
These two address the measurement of multidimensional phenomena from two distinct
perspectives: on the one hand, Chapter 5 presents a suite of indicators tor rfoauit

security at the country level, while Chapter 6 a multidimensional measure based on the
latent variable methodology. The reason underlying the use of these two distinct
aggregation strategies is that they appear as complementary in providing afl over
picture of countries6 food security, rath
literature on multidimensional measuremé&n(OECD-JRC 2008). In particular,
Chapter 5 presents an original methodology to select indicators in multidimensional
assessments and in turn applies it to the choice of a suite of indicators of food security,
while Chapter 6 builds on the theoretical andthodological insights presented in the
previous chapters to measure food security through a StrucEgaation Model
(SEM) (J°resdog 1973, J°resdog & Gol dberge
Acapability to be f oo dablethatis mandestedsn asvecem a s
of measurement economic, social, and institutional factors.

Finally, Part C of the dissertation is concerned with the measurement of
multidimensional childhood poverty and the modelling of its mediearm effects by

usng data from Young Lives, an innovative longitudinal study on childhood poverty

in Ethiopia, India (Andhra Pradesh), Peru and Vietnam. By grounding the analysis in

® On the eveending dispute over the use of composite meastiresuites ofindicators, Sharpe (2004,

quoted in OECRIRC 2008, p. 14)noted: The aggregators believe there are

value in combining indicators in some manner to produce a bottom line. They believe that such a summary

statistic can indeed capture reality and is meaningful, and that stressing the bottom line is extremely useful in

garnering media interest and hence theeation of policy makers. The second school, theaggregators,

believe one should stop once an appropriate set of indicators has been created and not go the further step of

producing a composite index. Their key objection to aggregation is what theg tlee arbitrary nature of

the weighting process by which the variables are col
5
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the CA, the Chapter attempts for the first time to bridge the gap between the literatures
on the measur ement of chil drenos mul ti dim
Child Development (ECD), which scrutinises the effects of deprivations experienced
in utero and in the first three years on later achievements. The Chapter empirically
addresseshe critical question of whether the experience of multiple deprivations is
dynamically associated to worse cognitive attainments at different development stages
(i.e. the preschool and primary school years). In doing so, it takes a step beyond the
measurment of multidimensional poverty by scrutinising its potential effects on
childrends cognitive devel opment in vari o
reading) at age 5 and 8. Also, it asks whether the interaction across multiple
dimensions of depviations is dynamically complementary in leading to worst
cognitive attainments.

The analysis included in this work shows that the adoption of the CA for assessments
of poverty and food insecurity has many implications on theoretical, methodological
and enpirical levels. On a theoretical basis, the conceptualisation of both phenomena
as deprivations of critical capabilities sheds new light on their meaning and on the role
they assume in the field of international development. From a capability perspective,
poverty is conceptualised as the substantive unfreedom of escaping hunger, avoidable
diseases, premature mortality, homelessness, ignorance, or, more generally, of being
able to lead the kind of life one has reasons to value (Sen 1980; Foster & Sen 1997;
Sen 1999a, 2009; Dreze & Sen 1989). Analogously, food insecurity, a critical
constituent of poverty (UNDP 2012, Burchi & De Muro 2012a), relates to the
substantive unfreedom to reach one of the most basic needs of human beings: the
adequate and stable nogltiment for an active and healthy life. In the light of the CA,
poverty and food insecurity are the worst forms of coercion conceivable. As such, if
the ultimate end of development relates to the removal of the substantive unfreedoms
that constrain the flaushing of human beings, the reduction of poverty and food
insecurity is definitely a key priority in the development agenda, as also pointed out
by the MDG framework.

In the CA, capabilities are interconnected and mutually reinforcing. This
characteristis is immediately evident in the analysis of the relationship between
poverty and food insecurity: on the one hand, poverty, understood not only as lack of

income, but also as of basic health and care facilities, education, access to water and

6
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sanitation,or voice in face of governments, is a critical determinant of food inseéurity

(Dréze & Sen 1989; Burchi & De Muro 2012a; UNDP 2012). By the same token, food
insecurity causes capability poverty in various ways (i.e. by undermining health,
education, emplgmentetc), and this link can last for generations (UNDP 2012). The
empirical analysis of Chapters 6 and 7 shows such interconnectedness very well.
Chapter 6 simultaneously estimates the | &
models its main covariatefor a sample of low and middi@mcome countries.
Coherently with the CA framewor k, the emp
security is strongly and significantly associated to their levels in three critical
capabilities: health, female educatiomdaincome poverty. By the same token, Chapter

7 estimates the dynamic association betwe
the early years and later cognitive achievements in Ethiopia, India (Andhra Pradesh),
Peru and Vietnam. The estimates not osiyw that early childhood poverty matters

in childrené6és | ater cognitive development,
children themselves, their cagevers and households reinforce the effect of early
deprivation and amplify it over childned s -cduisd. €his evidence underlines that a

truly multidimensional approach to the analysis of childhood poverty and its dynamic
repercussions is needed.

Indeed, as discussed earlier, the adoption of the informational space of functionings

and capabities implies that the evaluative exercise needs to be multidimensional. The
results of our empirical analyses show that a multidimensional approach to
measurement is able to seize more effectively the complex nature of food insecurity

and childhood poveytthan single indicators. In the case of the former, the empirical
evidence of Chapter 6 shows that the estimated multidimensional measure is able to
capture crosgountry variation in food security outcomes more effectively than
unidimensional metrics, sh as the one proposed in the realm of MDG1. The analysis

of Chapter 7 points to similar conclusions. Controlling for a large number of child,
caregiver and household characteristics,
scores, the adoption of aumidimensional approach to the measurement of early

childhood poverty in the health and nutrition dimensions enriches the standard model

" As it will be discussethoroughly in Chapter 3.
7
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of child developmefitby increasing the predictive power of the model itself. In this

way, the analysis also contrilast to the ECD literature by incorporating for the first

time the multidimensionality of the health dimension (Glewwe & Miguel 2008;
Strauss & Thomas 2008) i n a mo d e | o f ch
developing country setting. As in the case ofda®curity, the multidimensionality of

poverty was dealt through the use of a suite of indicators and of a multidimensional
measure of early poverty. Both aggregation strategies were tested in the econometric

mo d e | and, i n ter ms ionfdintoadteolr sfoi ta,p ptrhoea cths ui
more variation in mediuaterm cognitive outcomes than the alternative specification

in which the multidimensional index is included. Also, in such a regression setup, the

suite of indicators approach appears to beremvaluable as it provides detailed
information on which dimensions of early deprivations are persistently associated to
mediumterm cognitive achievements, and in which contexts and different stages of
childhood such association exists.

This last point éads us to another characteristics of the CA that renders it
advantageous in assessments of ieihg: its contexspecificity. The empirical

analyses contained in this Thesis show that couspecific institutional, social and
environmental characteriss are fundamental factors in the determination of well
being outcomes. Sen refers to these el eme]
and they represent the fAenabling environme
capabilities. One example the great heterogeneity that the empirical estimates show

in the link between early deprivation and later cognitive achievements across the four
study countries. For instance, while in Peru the model explains between one third and

half of the cognitive dtievements at age 8, in Vietnam the model seems to work much
worse. This may be explained by the way in which the educational systems in the two
countries are organised: in particular, the high inequalities of the Peruvian educational
system seems to amfpyliearly childhood poverty, instead of mitigating it through the
provision of quality education.

The results of the structural part of the model for estimating food security also showed

that a variety of countrgpecific factors are strongly and signifitly associated to

81n the ECD literature that focuses on developing countries, health is commonly measured through height
for-age scorg, which measure chronic malnutrition, probably due to scarce data availability on other
dimensions of health.

8
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food security levels. In turn, these also influence the conversion of available resources

(i.e. caloric levels and food entitlements) into actual food security outcomes, for which

great heterogeneity exists across countries charactenygetjual levels of resources
(Chapter 6). While this empirical resul t s
well-being outcomes, the Thesis also shows that the emphasis on achievements has
also relevant methodological implications to select indicat This criterion proved to

be particularly useful to discriminate among the hundreds of food security indicators
available in the literature. Over the last two decades, scholars and international
organizations alike have proposed very long suites ofcatdrs with the aim of

capturing the multidimensionality of food security. However, these lists, by
assembling tens, in not hundreds, of indicators triggered confusidhe magnitude,

trends and nature of the phenomenon (CFS 2011). In order to aduiepsoblem, the

fifth chapter of the Thesis builds on the
and fiendso of development of the CA and pr
for measuring multidimensional phenomena. As of yet, this methogoloat the

basis of the suite of indicators for food security launched by the Food and Agricultural
Organization of the United Nations (FAQO) in October 2012 (FAO 2012). Findiby, t
discrimination between inputs and outcomes was also useful in ordedeict siee
measurement indicators for the empirical analyses of Chapters 6 and 7, and to address
one of the key drawbacks of available multidimensional indicators: fiadure to

di stinguish between fAmeanso andJRE08;s0 of
Burchi & De Muro 2011b). Also, by grounding the evaluative exercise in the sound
theoretical background of the approach, the metrics proposed in this Thesis attempted

to avoid the typical problem of fimeasuring
From this &ort excursus, it seems that the CA is able to provide theoretical,
methodological and empirical advantages for the measurement of poverty and food
insecurity, which in turn provide a better understanding of these phenomena for better
policy-making. Indeed t he wul ti mate goal redkepmaoter iyo r
(Alkire & Santos 2009).
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Measuring Deprivations of Human W8leing: Choice of the Space of Analy

Chapter 1
Measuring Deprivations of Human Welk

Being: Choice of the Space of Analysis

1.1. Introduction

Even if theenhancement of human w4dkeing and the eradication of its deprivations
lies at the centre of the development agéndary little agreement has been reached
among policymakers, practitioners, and academics on what humanbeélly means.
This questions certainly not new neither in the history of philosophical thought, as it
can be traced back to Aristotle, the Buddha or to s@aaskrit writings of 8th
Century b. C., or in economic theory from Adam Smith onwards. Differences in
conceptualisations of vlebeing partly reflect the richness and compleityf the

idea; at the same time, they also echo ethical differences on what constitutes a good
society and a good life, and, ultimately, on which the fundamental ends of
development are (Ruggeri Laderahial. 2003; Sen 1999a). In this respect, the critical
issue at stake is how to deal with the complexity of human-kbaihg, while, at the
same time, to provide usable information for polioyaking (Sen 1987; Chiappero
Martinetti 2008).

Over time, differat approaches have been proposed in the economic literature,
ranging from highly simplified frameworks to others that aim at explicitly recognising
such complexity through substantial and multidimensional views of -basfig

(ChiappereMartinetti 2008). Tle same issues apply to the conceptualisation of two

° As noted by Gouglet al. (2007, pp. 34): fi We-Being is far from an irrelevant concept in the study of

international development (...). As lisoadest and most utopian, the objective of international development

could be described as the creation of conditions where all the people in the world are able to achieve well

being. Thus, the purpose of deyv elnnentmandthe agendiesthat e s an

generate and implement the specific policies and programmes, is to work to establish those preconditions in

different societieso.

1 Chiappero Martinetti (2008, pp. 2707 1) refers t 0 é)compl edxeistcyr i &g ul

multidimensional concepts consisting of many interrelated elements and patterns for which, generally

speaking the whole cannot be fully understood by separately analyzing its components. From this point of

view, what determis complexity is not only the existence of many parts and how they are related or

connected to one another but also the necessity of ¢
11
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key deprivations of human welleing, poverty and food insecurity. The Ilatter
concepts can be either boiled down to mere lack of income or calories (Deaton 1997;
Smith et al. 2006), or, if their intrinsicomplexity is fully acknowledged, as highly
multi-faceted phenomena (UNDP 1997; World Bank 2000; Narayan et al. 2000a,
2000b; UN 2000; Kakwani & Silber 2007; Comim et al. 2008; WFS 1996; Barrett
2010; CFS 2011)Ultimately, the core of this question ligs the choice of the relevant
space for the assessment of human -iveithg and of its deprivations (Sen 1999a). The
selection of the informational basis is a fundamental and prior step for any evaluative
exercise, as the outcomes of such assessment amestiieng policy prescriptions will
critically depend on the way welleing, poverty, or food insecurity are conceptualiZesl.

the choice of the informational basis for conceptualising Avelhg, poverty and food
insecurity is not valudree, thereisa uni que or Afobj ectiveo
phenomena, and each different conceptualisation necessarily entails arbitrariness and
differences in the results of the assessment (Ruggeri Ladetclil. 2003). For
instance, in the case of poverty measuremind, choice of the space of the analysis,
ranging from the unidimensional one of consumption to the #fadédted ones of
capabilities and functionings, entails a series of subsequent choices on the use of indicators
for measurement, which in turn can Igadthe identification of different individuals and
groups as poor and urge distinct policy responses for the reduction of poverty reduction
(Ruggeri Laderchet al. 2003).

It is hence of fundamental importance to understand the meaning and implicdtions o
these choices in the context of weking assessments. This is the main objective of
this Chapter, which represents the theoretical core of the present dissertation. In
particular, the two main approaches to the conceptualisation ofbeelh and thedck

of it, the resourcebased and the CA (Wisor 2011), will be presented, together with
what their adoption entails when it translates into different evaluations of poverty and
food insecurity.

This Chapter proceeds in the following way: Sections 1.21aBdespectively present

the resourcedased and the capability approaches. In turn, Section 1.4 discusses the
main challenges involved in the operationalisations of the CA, while Section 1.5
discusses the theoretical and methodological implicationseo&tioption of the CA as
theoretical framework for the analysis of poverty and food insecurity. Finally, Section

1.5 concludes.
12
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1.2. The ResourceBased Approach

Before presenting this theoretical framework, a more extensive discussion of the term
i r e s o urincordertas it wilsbe recurrent in the thesis. In the context of poverty
measur ement , the |literature usually refer:s
the unidimensional metrics of income, consumption or wealth as a proxy for human
well-being. Noretheless, as our focus also encompasses the conceptualisation of food

i nsecurity, we U shea stehded toer nisr efsroeusrocu rscted a |
those frameworks that conceptualise food security outcomes as the result of the
availability of food orcalories (i.e. Smith et al. 2008; Ecker and Qaim, 2011). As it

will be thoroughly discussed below, the two approaches are theoretically equivalent,
as they both assume that the availability of a given resource (i.e. income,
consumption, or food) is a sudfent condition to ensure a given wdléing outcome

to occur (i.e. the absence of poverty or of food insecurity), and as they share the same
methodological apparatus.

Notwithstanding the many communalities of the measurement of food security and
povertybased on evaluation of resources, this Chapter will only focus on the monetary
approach for the measurement of poverty for two main reasons: first, in order to
enhance the simplicity of the exposition; secondly, and most importantly, because the
differentmethodologies to measure food security will be reviewed in depth in Chapter
4™ . Beyond technicalities, this section aims at critically unveiling the assumptions
that are embedded in all the approaches that consider resources as a satisfactory
measure of human welleing. As such, the considerations exposed below are equally

applicable in the case of the assessments of food insecurity based on calories.

1.2.1. Monetary poverty: the undefined yet measurable thing 12

As mentioned earlier, over the years economists have provided a range of insights
about the criteria and domains that are most critical for the measurement -dfeive]|

and of its deprivations, and on the relation between -bweithg and measures of

™ n particular, Sectiom 3.1 and 3.2nclude a technical discussion of the resourbesed apmach in the
domain of food security evaluations.
2 Ruggeri Laderchi (2000).

13
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econonic resources (Boarinet al. 2006). Sen (1984) traced this investigation back at

the roots of the political economy, where the classi8sith, Ricardo, Marx, and J.S.
Mill -i nt erpreted o6wel fareb6 as the result of
and services. Although the following marginalfshinkers, such as Pigou and Hicks,
incorporated such a resoureleased view, in the first, neoclassical formulation the
relation between welfare and resources ceased to be direct as in the classics but
mediated through the use of a utility function (Hicks 1939). This element is clearly

evident in the following extract by Pigou:

A(ée) It iI's fair to suppose that mo s t
wide consumption that are required, as articles of food alothing

are, for direct personal use, will be wanted as a means to satisfaction,

and will, consequently be desired with intensities proportional to the
satisfactions they are expected to yi
1984, p. 290).

In later formulatims, marginalist theory abandoned the ambition to make interpersonal
comparisons of utility, and the utility function is merely used to map individual
preferences over bundles of resources ({@atell et al. 1995; Sen 1999a). Despite

this theoretical shiftf r om Hi ck s onwards the neocl ass
standarddé t o ec on-bemg and itsdeprivatores JRawallion 1082, |
1994, 1996; Lipton & Ravallion 1995; Deaton 1997). It is nonetheless interesting to
notice that, under the generahg of monetary povertyi t h eunddiined, yet
measurable thingg ( Rugger i L a d eiracbhoad spebtiuri of different3 7 )

t heoretical constructs exists. The peculi
measurement as an analytical category it thery different theoretical constructs

might underlie similar measurement practices. Nonetheless, a mix of revealed
preference theory, nutrition sciences and mem&grics acts as minimum common
denominator of the empirical works rooted in this theoedtitamework (Kanbur &

Shaffer 2007). Revealed preference theory postulates that, given a budget constraint,

the observation of consumerso® choices over

¥I'n the rest of the discussion, the terms fimarginal.i
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maximization of their preferences (M&lell et al. 1995). dder a set of stringent
assumptions (complete markets, no public goods and absence of economies of scale),
revealed preference theory assumes that individual preferenaespriori
unknowledgeable, can be inferred by the observed demand of maximising @aesum

The resulting welfare function is the link between consumption to market prices,
incomes, household size and demography, and any other relevant variables that can
influence taste$ (Samuelson 1938; Ravallion 1992). The second building block of the
appoach is nutritional science, which is u
basi co preferences, where the for mer def
threshold for dichotomising the poor from the mpmor'®. Finally, a measure of

welfare is deived by total consumption enjoyed, which in turn can be proxied mainly

by either income or expenditure ddtaor in absence of those, wealth (i.e. Filmer &
Pritchett 2001). Total consumption reflects the marginal utility through which the
maximizing agenevaluates different bundles of commodities. This evaluation is done,
when they are available, at market prices. For this reason, the monetary approach is
intrinsically unidimensional, as it either tracks only one dimension of deprivation or

it measures nitiple dimensions of deprivations by reducing them to same metrics, the

one of i ncome mon ey nigeutnmrpitdoon (i

1.2.2. Why is the monetary approach appealing for the

measurement of well -being?

The principal appeal of the monetary approach lies in its eoibitity with the
principle of preference maximization that underpins the whole edifice of
microeconomics (Hicks 1939; M&Solell et al. 1995) and of the most recent
formulations of macroeconomics (e.g. Wickens 2008). In this view, poverty is defined

as ashortfall in consumption below a minimum threshold, which in turn reflects a

“On the other hand, Ravall i thebag prob®md to bepawarelodiythahd s o r e
given set of revealed preferences over goods may be consistent with infinitely many reasonable ways of
making interpersonal welfare comparisons; it is a big step to assume that a particular utility function which
suppors observed behaviour as an optimum is also the one which should be used in measubteqgeell

For example, | would be surprised if the extra satisfaction that parents derive from a new baby is fully
evident in their consumption behaviour

!5 For furtherdiscussion on the identification of the poor, see Chapter 2.

'%n this regards, Deaton (1997) suggests that expenditure data are more reliable to measure consumption.
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nonfulfilment of basic preferences (Kanbur & Shaffer 2007). The aggregation of
individual or households under the poverty lines, and comparisons of welfare levels
across personsnd households, is made possible by the adoption of the unifying
money metrics. As Kanbur & Schaffer (2007) effectively pointed out:

Al n t he consumpti on poverty approach
dimension of welbeing. It is equated with preference ffihent and

rendered observable by restricting preferences to consumer
preferences revealed by choice (recorded in consumption modules

in household surveys). These are subsequently transformed into
consumption expenditure, or money. This processifaciat es 06 6s ubj e«
i nvarianced66 in that any two O06compet
rank individuals in the same way once this money metric criterion has

been adopted. Money becomes a representation of-beaily or

poverty, which subsequently faciliés the aggregation of those below

the poverty line as well as consistent interpersonal comparisons of

well-being. The key point is that the wbking metric itself, utility, is

transformed into an intersubjectively observable datum, revealed

preferencs , to which an 66empirical 66 S
5).

The reduction of the complexity of weking into a single, unifying,

metrics i the one of money is the key element of success of the

monetary approach. On the one hand, such a unidimeasi
conceptualisation Arefl ects t he appa
mainstream practices, and the underlying tension between theoretical
complexity and diversityo (Rugger:i L &
other, money metrics has been widely adopted for @pparent

Asi mplicity of adopting standards me

ot hero (i bidem).

Boasting the title of being objective, external, and individualistic, the monetary
approach has been appealing the economic profession since the pioneer contributions

16
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of Boots and Rowntrééat the beginning of the XX century (Ruggeri Laderchi et al.
2003). By rooting its constituent elements on intersubjectively observable data
(Kanbur & Shaffer 2007), the monetary framework aims at being objective in the
sense it promdes (apparently) valueree snapshots of reality (Ruggeri Laderchi et al.
2003) . Boots and Rowntreebs contributions
method for identifying the poor (Ruggeri Laderchi 2000), and this overall purposes
has been psued through the explicit inclusion of nutrition science and revealed
preference theory, which respectively set a minimum level of caloric content and to

make preferences observable. In this way,

A(é) the derivation of t ¢tompapsonger ty | i
of welkbeing and the revelation of preferences are all conducted in
intersubjectively observable fashiono
186).

Secondly, the method is considered to be i
poor themselvesare in charge of poverty evaluations; finally, it is inherently
individualistic, since poverty is defined with respect to individual circumstances and
behaviour and not as the ultimate outcome of social procEsgéthough both Boots

and Rownt mpevert)y s as soeial evil to eradicate, deprivation was still
conceived as a problem related to individuals as opposed of being a socially
determined phenomenon (Ruggeri Laderchi 2000).

Despite the fact that the approach has been methodologically refueedime (Lipton

& Ravallion 1995; Deaton 1997; Grosh & Glewwe 2000), these three elements are still

at the heart of the practice of assessing monetary poverty (Ruggeri Ladérahi

" For an indepth discussion of the contributions of Boots and Rowntree to the cumaetary approach to

poverty measurement see Ruggeri Laderchi (2000).

18 This is an element that distinguishes the view of poverty maintened by neoclassical economists viz. the one

of the classicaschool of political economy of Smith, Ricardo, J. S. Millddarx. The latter is characterised

by the concepts of isoci al subsistenced, which ref
order to actively participate in the life of the society, and by the way in which income distribution is
determined, which results from the relative positions and bargaining power across distinct social classes. In
particular, the element of subsistence as socially determined has many points of contact with some recent
works on the concept of social exclusiorthe European Union (Lenoir 1974; European Council 2000).
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2003; Stewaret al. 2007), both at the national (Deaton 1997) and gldével (World
Bank 1990).

1.2.3. Are resources-based measures able to capture the complexity of

well -being and of its deprivations?

While technically elegant and coherent with the marginalist theory, the critical
qguestion relates to the relevance of the manetapproach in the conceptualisation of
human welbeing. Answering this question means to make explicit and in turn assess
the underlying assumptions and value judgments that are embedded in the
methodology.

Many of these assumptions are substantiatedthie role that prices play in the
theoretical apparatus of the monetary approach: on the one hand, by levelling out
different components of welleing deprivations to the same metric, they allow for
interpersonal comparisons of utility levels achieved.t@mother, market prices act as
the Aanonymouso weights in the aggregati ol
into the unidimensional monayetrics (Sen 1976). Prices are fundamental in the
definition of the poverty measure, as they replace the hatwh unknown individual
preferences by an indirect demand function defined by the income or consumption of
the person and the vector of pri¢gdgskinson & Bourguignon 1982).

The implicit assumption, however, is that markétand consequently pricds exist

for all/l goods, which is particularly dher
Laderchi 2003). First, clearing markets are the exception, rather than the norm, in
most developing economiés. As such, the prevalence of imperfect markets or
governnent interventions result in prices that do not reflect scarcity value, as
envisaged by the marginalist theory it$&lMoreover, according to the theory market
prices are essentially the reflection of efficiency in the exchange, and do not reflect

any distibutional concern, for which the marginal utility of a good satisfying a basic

¥ No less than in many cases for advanced ones!
?t is not surprising that the structural adjustment programmes of the 1980s and 1990s aimed precisely at
6getting the pri oarsagendaghhedvy libebalizatipne and privagisatiors, with the
overall goal of making prices reflect market values.
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need below the deprivation level could actually rise instead than falling with income
levels (Thorbecke 2008).

The absence or difficulties in pricing goods for which marke¢simperfect or absent,

or that are not exchanged through the market system, such as public goods and
services, unpaid household labour, epmoduction of food, or nomonetary
dimensions of welbeing, often entails the strong value judgement of excluthoge
dimensions from the analysis, by assigning them a-mesight in the aggregation into

the welfare measure. Further, the fact that in this frameworks weights are assigned
through market prices silences public discussion on which dimensions ebheied

should be part of a life free from poverty, as well as on which relative values and
weights should be attached to different constituencies of poverty (Sen 1999a, 2004).
Finally, by reducing all the components of the poverty measure to the same price
metrics, there is also an implicit assumption of perfect substitutability among the
different elements of welbeing accounted by the measure (Lugo & Maasoumi 2008).
The idea of substitutability has been heavily criticised by some authors (Tsui 2002,
Bourgugnon & Chakravarty 2003), according to which each attribute in the poverty
measure should be considered essential, in the sense that a person who is deprived in
that attribute should be considered poor irrespectively of her attainment in all the other
dimensiong™.

Ultimately, however, the role of market prices in the approach is inextricably linked to
an even more substantial question, which relates to whether comparisons of real
i ncomes, or , imhet e mmavadir tdys ,(Pem #90%p. 69), ut i |
can be justified as an adequate space for conceptualizing and evaluating the
complexity of human welbeing and of its deprivations. The key assumption of the
method is that, through the use of appropriately devised tools, uniform monetary
metrics can take into account all the relevant heterogeneity across individuals and
their conditions and allow for robust interpersonal comparisons of welfare levels. In
this way, formal economic theory has attempted to reduce the plurality of focus

stemming fromt he eval uation of a personbs state

“LThis approach is coherent with the union method to poverty identification in a multidimensional setting,
which will be thoroughly disassed in the next Chapter.
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utility metrics?? (Sen 1985). Inevitably, this approach results insensitive to both the
complexity of human welb e i n g ammarical faceof ervasive human diversity

(Sen 1992, p3). With respect to the former, during the second half of the XX century,
scholars (Galbraith 1958; Rawls 1971; Chambers 1983; Sen 1985, 1987, 1993, 1999a;
ul Hag 1996, 2003; Stiglitet al. 2009) and international organisations (ILO 1976;
UNDP 1990, 199; United Nations 2000; OECD 2001) alike started to challenge the
conventional wisdom of linking achieved welfare to consumption or resoueta®d
indicators and incorated others, often fapnetary, dimensions in their evaluations.

On the other hand,ndividual diversity manifests itself in a series of personal
characteristics that render individual needs diverse and dbatacto hampers the
possibility of homogeneity in the individual conversions of resources into-lestlg
outcomes (Sen 1999a). Thefactors will be discussed in depth in the next section,
since t hey ar e integr al p-aasdd spades f&retmed s C |

evaluation of human webeing®.

1.3. The Capability Approach

These strong value judgments embedded in the monap@npach and its critiques point

to the limitations of utility as an adequate proxy for the complexity of-leglig and point

to the need for an alternative approach for its conceptualization and measurgerent (
1980, 1981, 1984, 1985, 1992, 1993, 1998assbaum 1988, 2000, 2003; Robeyns
2003). One of these alternatives is the CA, which is a theoretical framework for
evaluating weklbeing, social arrangements, inequality, and judficén his pioneer
contributions, Nobel Graduate Amartya Sen disputedidea that the command over

resources could provide an adequate space to evaluate humalmewmglland argued

A1t is fair to say that formal economics has not b
persondés state and interests. I n fact, often enough
embarassment. There is a powerful tradition in economic analysis that tries to eschew the distinctions and
make do with one simple measure of a personds inte
6ut i(ben19850p. 1).
% Sen (1977) has alsoriticised the same assumption of utilityaximising economic agents on different
grounds: first, only frational fool so can deliber
determining market chocies or defining their own vmding, andsecondly, because other factors such as
Asymphaty or commitmento may determine mar ket choi c

For theoretical reviews, see Robeyns (2005); Comim (20@8i)e for a critique of the approach refer to
Pogge (2002, 2010).
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that the appropriate informational basis for evaluative assessments should be the one

of functionings and capabilities.Functioningsare being ad doing activities that

people value or have reason to value. They include achievements in different
dimensions of life, ranging from basic ones such as being nourished, being in good
health or avoiding premature mortality, to more complex ones, sucheaabihty of

taking part to the own community or achieving se§pect. The notion afapability

to functionis closely linked to the one of functionings, as capabilities are the various
combinations of functionings that a person can achieve. The coateppability can

be assimilated t o t he one of Obudget s e
Capabilities reflect the various functionings available to the person and her real
opportunity freedonto achieve those vectors of wdleing outcomes that she has

reason to value (Sen 1992, 1999a). The distinction between functionings and
capabil it i eahievementd ern theeonmer harid, and freedoms or valuable
options from which one can choose on the oth{&obeyns, 2005b, pp. 95) In this

w a y achiefted wetbeing itself depends on the capability to function ( Se np. 1 9 9 2
42, italics original) and, consequentl vy, on oneds fr
functionings. Hence, opportunity freedom plays a key role in the theoretical
foundations of the capaltli approach, as it is instrumental in order to discriminate

among possible valuable livings (Sen 1999a; Comim 2008). Yet, the approach also
emphasises the intrinsic value of freedom, which is reflected in the concagenty.

The latter is ap e r s o hit) ®© ach bni behalf of valuable objectives (Alkire and
Deneulin 2009). C o0 n s@empane whol agts and lorings gbeut t IS
chang® ( Sen 1999a, p . 1@ goals amch \hluea othes thao the b e h a
pursuit of -lweme 6 ¢ DAYyMm 36)v M tetms of overall approach to the

study and practice of development, people are not seen any more as passive recipients

o f devel opment pr ogr anmshapingbtheir owa slestmiest awe ag
the life of their communities (Sen 198, p. 53). From a CA perspective, human
devel opment i s hence identi fifeakeedwombod t he

constrain people exercise of reasoned agency. In other terms,

AfDevel opment can be seen é as a proc

freedomsthh peopl e enjoy €& the expansi on
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persons to lead the kind of lives they valueand have reason to
valuedo (Sen 1999a, xi.

1.3.1. Enlarging the Informational Basis from Resources to
# ADAAEI EOEAO AT A &O1AO

I TET COd ! AO/

In the CA framavork human welb ei m g i e st seen as an i nde
functioning® ( Sen 1985, p . 25) . As a ooresttutivet t hi
plurality of a welfare assessmeats ( Se n 1993), the CA expli

complexity of human weéibeing by conceptualising them in the multifaceted space of
capabilities and functionings. As noted by ChiappBtartinetti (2008), this
acknowledgment goes well beyond the use of multidimensional evaluations for the
assessment of welleing, as it involes further layers of analysis: first, the
imul ti vari at e e v albrings tintoviacus pwe rdstma enforimatienal
spaces, the ones of functionings and capabilities, which bring about the distinction
between what peopldo from what theycan do. Secondly, both the informational
bases of capabilities and functionings are commonly understood as multidimensional
and consequently assessed through a variety of qualitative and quantitative indicators.
The multidimensionality of the approach also impliem enlargement of the
informational basis for the evaluation of wdliéing to dimensions that have been
traditionally neglected by resourcbased approaches, such as freedom and
empowerment, voice and dignity, participation in the own community, subgeatel-
being etc.

Thirdly, the CA adopts a truly pluralistic perspective regarding the heterogeneity in
the instrumental relationship between resources and functionings and capabilities,

which stems from a variety of individual, social and environmefaeiors®. Il n Sends

% Pparticipatory poverty assessments such as in Narayan et al. (2000a, b) uncovered the relevance of
traditionally excluded di mensions such as | ack of v
of their poverty. Additionally, analyses of caurmption patterns among the poorest (i.e. Banerjee & Duflo
2007) found that a considerable share of the pooroés
Al though apparently #Airrational 6, s uedoftdeiaghparvof or can
the own community and maintaining cultural identity.
26 In particular, these sources of diversity among human beings relate to (Foster & Sen 1997; Sen 1999a, p.
70-71): (i) Personal heterogeneitiés.g. age, seXevel of education, héth and disability statysetc); (ii)
Environmental diversities (e.g. differences in climatic circumstamresence of infectious diseases,
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wor dést,heii i mpact o f i ncome on capab@Sédnities
1999a, p. 88): as individuals are inevitably diverse, Weihg evaluations based
exclusively on resources can be extremely misleading, because thegatdhe
heterogeneity for which the same bundle of resources is converted into different well

being outcomes for distinct individudis. In this respect, Sen clarified that the
relationship between resources and human-wedli ng i s onl ywhi¢ghi nstr u
implies that the informational basis to capture human -weihg must shift from
resour ces twhichimgtti doextty capsaire the level at which a given
functioning is (or could be) achieved ( Rugger i Lader chi 2008,
recogni sienheree nit of huaman keings,0resourcbased approaches to

wel fare confound the fAmeanso with the fAen
substantive freedoms (Sen 1999a).

Additionally, the intrinsically multifaceted perspective bgiti about by the CA

all ows t o admit t he hypot hesi s of 6coupl
capability poverty more intense than what would otherwise appear in the income or
resource spaces (Sen 1999a). For instance, sickness may reduce the ird@isidualb i | i t vy
to find a job, and at the same time, her capability to convert calories acquired into

good nutrition. This recognition is crucial in the design of policies that target al.l those
people with 6conversion di f éfincomedrcalered i n a
Additionally, as recentlypointed out by Thorbecke (2008), there may be strong dynamic
complementarities stemming from multiple deprivations in determining weakebeialj

outcomes over the lifecourse, which, in turn, render geapdre likely to be trapped in

persistent poverty. In the previous example, the joint coupling of bad health status and

pollution, etc.); (iii) Variationsin the social climate (e.g. presence of welfare state, absence of crime and
violence, nature of the social capitdj.(iv) Differences in relational perspectives (e.g. relative position
towards the other members of society); (v) Intrafamily distribution (e.g. prioritisation, discrimination of some
members etc (Haddad & Kanbur 198&n 1999a).
" Thorbecke (2008) provided another way to look at this issue when holdingiteaz e n i f it wer e
to specify the minimum thresholds of each and every basic need and put a price tag on them and aggregate
across minimum thresholds terive the monetary poverty line, there is no guarantee that individuals with
incomes afi or even abové the poverty line would actually allocate their incomes so as to purchase the
minimum basic needs bundle. For instance, there are examples of houseadsdwho receive an income
above the poverty line and allocate it to satisfy wants for alcohol and tobacco at the expense of satisfying the
minimum caloric requirements of their children. In the mem&tric approach, such households would be
classifiedas nonpoor whereas in reality at least some of their members are deprived of some basic needs
and therefore sho(Thabedke2008,pm-8)i dered poor o
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inadequate access to enough calories is likely to lead not only to nutritional deprivation
today €rosssectional coupling of disadvargag, but also to decreased educational and
cognitive abilities in the future caused by the long lasting impacts of inadequate nutrition
on schooling (Behrman 1996, Hoddinnettal. 2008). This hypothesis will be explored
more in depth in Chapter 7.

Findly, beyond multidimensionality, the complexity of the approach also stems from
its focus on the linkages and differences between capabilities and functionings, the
technicalities related to the measurement of one coneiptthe other, and how
individual, social, and environmental conversion factors influence achievements and
capabilities®® (ChiappereMartinetti 2008). This is a relevant, although often
overlooked, characterising feature of the approach:

A(é) t he capability approaceéd i s mu
multidimensional framework for assessing poverty and-visding; it

offers a broader, richer, and intrinsically complex theoretical scheme

for describing the multifaceted nature of poverty, understanding its

causes and effects, and investigating intkxted layers of analysis

that have traditionally been neglected or not adequately debated.

However, while this intrinsic complexity is often (though not always)

considered a strength at the conceptual level, it is also generally

perceived as a potential dwback due to the indisputable challenges

It entails at the met-Martthetti 20@8)pc a | |l eve
285).

Consequently, the next section will focus on a discussion of those challenges.

1.3.2. 8 or additional burden for well -being evaluations?

% The role of the environmeratu sensuin the determination of capabilities and functiorsingill be
discussed more in depth in Chapter 3, in relation to the process in which food security is achieved, and in the
empirical analyses of Chapters 6 and 7.
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One d the methodological strengths of the approach is to explicitly recognize the
richness of the concept of wdlkeing without trying to conceal it as an
Aembarrassment to hided (Sen 1993) and to
complex frameworks fiothe evaluation of welbeing outcomes, i.e. living standards,
functionings and capabilities. On the other hand, however, the adoption of the CA also
entails nontrivial methodological and technical issues when its key concepts are
translated in empiricakvaluations (Sen 1987; Chiappédvtartinetti 2000, 2008;
Comim 2008; ChiappertMartinetti & Roche 2009; Ruggeri Laderchi 2008).
Unsurprisingly some scholars have attributed to those undoubted difficulties as an overall
weakness of the approach, whichgaadizes the actual chance of making effective use of
this theoretical framework in empirical applications (Sudgen 1993; Ysander 1993;
Srinivasan 1994; Roemer 1996). As noted by Comim (2008)

Al n few words, t hey have suggested
contextdependentounterfactualn or mat i ve 6 nature of t h
approach might prevent it from having practical and operational
significanceo (p. 160).

However, as Comim goes on:

AOne should not despair of the capabi
forr the d6measurement challengedo (ibide

The fimeasurement challengedo (Comim 2008) of
complexity due to the expansion of the informational basis in order to include the
multidimensionality of weklbeing, but also &m its contextdependent and theoretical
underspecified nature, afitsd | f or f ot mmuraesubal
distinct welltbeing states (Robeyns 2003; Chiappklartinetti 2000, 2006, 2008; Saith
2001; Chiapperdartinetti & Roche 2009; Comim 2008; Ruggeri Laderchi 2008).
Coherently with the bottorap and undespecified nature of the approach, Sen never
provided any precise guidelines on how the CA should be operationally translated for
policy analysis and evaluation, in the betigdt the choice of the appropriate method needs
to vary in relation to the specific contingencies of the assessment. According to Sen
(1999a,2004a, 2004) the choice of the space of analysis, dimensions, indicators and
weights should be the result ofparticipatory and democratic deliberation and not as a
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technocratic outcome. In particular, the procedural aspect of the evaluation is fundamental
i n Seno6s cddAaffect dhe overall political or academic legitimacy of the
assessment itself (RobeyB803).

The pluralistic stance of the CA is not only manifested into its multidimensional
nature, but also in the variety of methodological tools that are used to evaluate well
being in the expanding literature related to empirical operationalisationheof t
approach (ChiapperMartinetti 2008). This vast and growing literature shows that,
beyond the significant challenges that any operationalisation of the approach entails,
the CA can indeed adopted for the wieding analysis and policy formulation. The
next sections will examine the step required for the operationalisations of the approach
in depth.

1.4. Operationalising the CA for Evaluating Human Well-
Being

This section deals with the discussion of the steps required for the empirical
applications of the CA.These can be summarised in four critical passages: (i)
identification of the space of the analysis; (ii) choice of dimensions; (iii) selection of
the indicators; (iv) choice of an appropriate aggregation (or weighting) method
(Robeyns 2003; Comim 2008; GppereMartinetti & Roche 2009). Beyond these
general elements, Chiappekdartinetti & Roche (2009) identified two additional
requirements that researchers interested in empirical applications of the approach must
be confronted with, which relate, on tbae hand, to the plurality of units of analysis,
ranging from individuals, households of population gwbups, and of individual
conversion factors that influence the conversion of resources into-beiely
outcomes. On the other, operationalisatidtalso have to deal with heterogeneity due

to different socieeconomic, institutional, political and environmental contexts, which
also cannot but affect the abovementioned process of conversion.

With respect to the former step, the critical question relates to the choice of the space
in which the analysis will be conducted. Sen (1999a) outlined that there are real
advantages from relying on the wider informational basis provided by capabilisies, a

? For a review of the meaning of this term for different authors, see Chiappero MartifRati&e (2009).
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they account for individual freedom in choosing the kind of life she wants to lead. On
the other hand, however, measuring capabilities inevitably increases the informative
burden required for the evaluation, as not only choices, but also the set ofuspiyor
available to the individual should be included. Indeed, even though freedom is one of
the distinguishing features of the approach, trying to measure the set of valuable
opportunities that have not been preferred by the individual is, inevitablyra v
daunting task (Kuklys 2005; Comim 2008). Despite the greatness of the challenge,
some attempts in this direction have been nonetheless made in the literature (Anand et
al. 2005, 2006; Anand & Van Hees 2006).

On a strictly theoretical basis, nonethalethe choice of focusing on functionings or
capabilities should not be driven by empirical concernsingsrimis depends on the
overall objectives of the evaluative exeréfséor instance, if the goal is to measure
the general standard of living of th@opulation or a particular phenomenon (i.e.
undernutrition, illiteracy, exclusion from the own communigyc) the set of valuable
opportunities available to the individual appears to be irrelevant, and the choice of the
space will likely focus on achiedefunctionings®. As noted by Robeyns (2005):

Afé One has to ask whether the relevant
standard of living, achieved welleing, agency achievement, well

being freedom, or agency freedom. The central claim of the capability

approach is that whatever concept of advantage one chooses to

consider, the informational basis of this judgment must relate to the

space of functionings and/or capabilities, depending upon the issue at

hando (Robeyns 2005, p . 103) .

After having chosen the relant space for the analysis, the choice of dimensions and
indicators follows. In both cases, it is fundamental to clearly state the criteria and
value judgments underlying such choices (Alkire 2008a). The next paragraphs will
discuss more hiepth those fmdamental steps. Before turning to this purpose, it is

opportune to stress that each of these choices is primarily normative and not technical,

% Interestingly, often in the CA literature it is argued that functionings are usually preferred in empirical
analyses because of the intrinsic difficulties in measuring valuable opportunities, including scarce data
availability. Following this line of reasoning, this literature seems to provide the impression that measuring
functionings is a sort afecondbestto measuring capabilities.
31 This argument will be discussed in depth in the next sections.
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as they involve a considerable amount of value judgments that should be clearly
pointed out and discussed, aseyhbear substantial weight on the results of the
evaluative exercise. The choice of dimensions, indicators and weights is primarily a
normative exercise, and cannot be left totally to any statistical technique, no matter

how refined ar&. If these choicesre made without any sound theoretical foundation

or justification, there will be problems égfme asur i ng wi tploo ntt etdh et
Koopmans (1947). In any evaluative exercise, the ultimate issue relate to providing
justifications for the particular diensions chosen in the analysis and to explaining

how this process has been reached (Robeyns 2005, Alkire 2008a).

1.4.1. Choice of the dimensions

The choice of dimensions to be included in the analysis involves the selection of some
classes of values at the exe of others (Comim 2008). In general, the tension
between capturing the complexity of human wwsding while avoiding redundancy,

and the risk of neglecting relevant aspects is inescapable (Sen 1987; Brandolini &
D6Al essi o 1998) . Ge judgments énedded in rthisntrsafé,c v a |l U
different authors have discussed possible alternatives on how to select relevant
dimensions of welbeing, and whether a consensus about some critical dimensions to

be included in empirical assessments of vibingcould be reached. On the one hand,

Martha Nussbaum (2000) has proposed a list of universally valid capabilities as a basis

for a theory of justice in a plural society. She argues that her list is based on the
Rawl si an concept of fwhat i cah lzepfpcéntral relevancesire n s u s
any human | i fe (Rawl s 1909 3vhateveaaisd the persons u c h
pursues and chooses ( Nussbaum 2000, p . 74) . On t hi
Alkire (2008a) or Robeyns (2003) argued that thature of the approach is
fundamentally underspecified, which means that it is open to an infinite number of

% Naveed and dlslam (2010) provide anxample of choice of dimensions based on purely statistical
techniques:dllowing the advice of the World Bank (2009), the Government of Pakistan has recently chosen
the dimensions to include in its poverty measure (BISP Poverty Scorecard) by using GdsSioagrin
practice, dimensions were selected through a battery of regressions that used household expenditure per
capita equivalent. Adlaveed and dlslam thoroughly discuss in their paper, this approach is bound with
theoretical and technical problems.
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specifications regarding what constitute valuable capabififi¢Sen 1997, 1999a;

Alkire 2007). Following the open and contesgpecific nature of t& approach,
numerous other commentators argued that the choice of dimensions and indicators that
translate them into operational concepts should be dependent on the purposes of each
different evaluative exercisé (Anand & Sen 1997; Robeyns 2003, 2005; Adki

2008). In particular, Alkire (2008a) observed that researchers usually follow five main
met hods to select domai ns: (1) existing
assumptions; (iii) publ i c consensus,; (i v
preferences and values; and, finally, (v) ongoing deliberative participatory processes.
While the first bases the choice on data availability or convenf@ndke second

method relies on some implicit or explicit assumptions related to what people value or
shoul d value. As Al kire notes, these are us
or based on convention or theory. The third and fourth ways to select dimensions are
based on some forms of public consensus, such as, for instance, the Millennium
Developnent Goals, on the one hand, and empirical evidence about empirical values

on the other. Finally, the last method is probably the most affine to the nature of the

CA, and bases the choice of the dimensions on ongoing participatory processes that
elicit the values and perspectives of the relevant stakeholders. Alkire stressed that
there is no readynade recipe to choose dimensions of weding, and most of the

times these processes overlap or are used jointly, and that generally the selection of
dimensiongdomains ultimately depends on the research objectives and/or operational
processes, on practical constraints, and must be relevant to the society or context of
reference (Alkire 2008a; Anand & Sen 1997; Sen 2004b). Finally, the selection of

relevant dimensns should also take into account their degree of social

33 For further disussion, see also Alkire (2008 asper (2003)Sen (2004a)Raniset al.(2006) and Liberati
(20009).
3 as Robeyns (2003) noted, in fact, the highlighted differences in perspectives between Sen and Nussbaum
have much to do with their ngsctive academic fields of work and to the objectives they assign to the theory
itself. On the one hand, Nussbaum explictly aims at influencing constitutional design thropgbpibsalof
a listaboutthe most important dimensions trere deemed tdefine human lifén a universalistic wayOn
the other, Sehs i deas are grounded in social choice theory,
processes that lead to the definition of the relevant dimension to include in analysis and evaluation
*Dercon (2012) has recently <criticised what he cal
poverty, which include only those dimensions for which data are available.Inevitably, the inclusion of other
dimensions would change the results of #valuative exercise. He suggests that it would be preferable to
adopt a funion approacho¢ to identification of the p
define poverty, while acknowledging that other dimensions may matter as well.
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influenceability, which means that they must be characterized by an appropriate focus

for public policy, rather than a private good or a capability like inner peace that cannot

be influenced from t@ outside (Sen 2004b). It is for these very reasons that, in
contrast to Nussbaum, Sen never provided a set of universally valid capabilities, as a
pre-packed list might not suit all the purposes or different contexts in which the CA

can be applied. Addinal | vy, the provision of a O0ceme
counter the bottorup nature of the approach, which requires public debate on the
objectives of the development policies and on the value judgments embedded in such
goals®®. Despite his generatefusal to adopt onéts-all lists of capabilities or
achieving fian overl apping consens+eang, on tlI
Sen recognized that in the context of developing countries it is possible to reach a

basic agreement on a minimum sef Acrucially i mportant fur
mini mally adequate | evelsodo (Sen 1992, p .
this respect, Sen introduces the concept

regards those functionings (and therresponding basic capabilities) of crucial
importance for the life of an individual, (e.g. the ability to be wellrished and well

sheltered, the capability of escaping avoidable morbidity and premature mortality, and

so forth}’. In a developing counis context, in which a great share of the population
does not possess even those mini mal requir
as defined by deprivation in minimal capabilities is able to reveal much-inter
individual variation (Sen 1992; Saith0Ql). Attached to the concept of basic
capabilite§®ar e, respectively, notions of O6urgen
of some minimal levels of intrinsic importance in the context of refer€r{Sen 1980;

Foster & Sen 1997). As Ruggeri Lader¢dD08) noted:

% As Sen (2004a) stressetiTo have such a yxed i st, emanating
the possibility of fruitful public participation on what should be included anddbwhy p . 7 7)) .

%7 Saith (2001) compared a numberlof st s ¢ & f ¢ & p préposkdbytdiffezest researcherstarting

from diverse theoretical premises amingdiffering methodologiesFrom the review she found out thiat

health, nutrition and education capabilifessistently appear in all the lists, deésghe different criteria for

inclusion reflecting theircrucialimportance for any investigation of poverty.

39 Furthermore, as noted by Ruggeri Laderchi (2008), basic capabilities are encompassed in other lists this
list is encompassed in other listsfundamental capabilities, such as the one proposed by Nussbaum (2000).
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AThis 1 mplies that an individual abl e
above that minimal level would do so because of the inherent
importance of that level of achievement. In other words, when

focusing on basic capabilities we can reduce asuee of freedom to

achieve to a measure of achievement o (

1.4.2. Choice of the indicators40

The choice of the indicators for wddleing evaluation also deserves careful scrutiny,

as it needs to reconcile technical considerations and data availability tiwth
consistency to Seno0s moldeekeéyagp&uof@ndradingthea d e r ¢
CA for measuring welbeing relates to the shift of the focus of the analysis from
resources to what people are able to do or actually do, and, as such, indicatiorsele

has to reflect such change in perspective. In particular, once the space of the analysis
and dimensions have been selected, the researcher has to ask whether the indicator is
actually able to capture that specific domain in the selected spacéné.furictioning
Abeing heal t hyo). Then, since the di mensi
phenomena, one has to identify which among the possible (and available) indicators

are better suited to capture the concept to be measured in the context ehgefer

These indicators can be either qualitative (i.e. -sgpiorted health status) or
guantitative (i.e. number of work days lost due to sickness). A further requirement, in

the case of assessments of deprivations of-ieilhg, is to identify a thresholthat
differentiates between adequacy and deprivation. As noted by Ruggeri Laderchi
(2008), the issue of indicator selection and setting the deprivation threshold are deeply
intertwined, because the choice of the indicator itself implicitly set the wayhioh

the deprivation is binding across distinct groups. For instance, in the case of education,

the choice of an indicator of secondary school completion in a developing country
context is implicitly setting a very high deprivation line for a large shafreéhe

population (Ruggeri Laderchi 2008).

0 Chapter 5 presents a moredapth discussion and methodology on indicator selection starting from the
theoretical premises of the CA.
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Technically, the researcher needs to select among different types of indicators such as
stock vs. flow indicators, static vs. change indicators, individual vs. household
indicators by asking whether they are adly capturing the underlying concépt

Each of these choices will affect the weighting of indicators, their elasticity of
substitution, and will therefore have normative consequences that will need to be
considered and discussed in the definition of therall measure of webeing (Silva
Leander 2012). As mentioned earlier, beyond influencing the choice of the space and
of the dimension, data availability is also critical for the choice of indicators related to
selected dimensions. The demanding infolioratrequirements of the approach, as
well as the lack of data on many naronetary dimensions of welleing, are often

cited as justifications for the use of more traditional approaches to-bewlh
measurement (ChiappeiMartinetti 2000). However, the bad empirical research on
operationalisations of the CA as well as the growing emphasis on collection and
dissemination of data on the multiple dimensions of skeling (Stiglitz et al. 2009),
leaves space for optimism in this respect. Yet, many effartsollect timely and
quality data are still required, especially to capture those indicators informing the
Omi ssing dimensions of poverty datad (Al Kk

empowerment, or psychological wéleing®.

1.4.3. Issues in Functioning Measurement

The last step in the operationalisation of the CA relates to the devise of an appropriate
aggregation strategy to measure wmling or its deprivations. While the next Chapter

will review in depth the different methodologies proposed for thisppse, this
section is concerned with sketching some critical issues related to the measurement of
functionings. We focus on the latter because they are the most appropriate
informational basis for our purposes, which is to measure deprivations of hurian we
being (Section 1.3). The measurement of functionings can be framed into a formal
illustration of the CA theoretical framework (Sen 1985; Kuklys & Robeyns 2005):

“l Chapter 5 proposes a methodology in orleselect indicators for multidimensional evaluations of well
being.
“23ee section 1.3 and chapter 2.
3 As noted by Biggeri & Mehrotra (2011, p.54 Appl ying the CA, however, doe
neglected domains to the analysis. It algmands a change in the research design starting from spans data
collection and methods of data elaboration
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Qi(xi):{bi b, = fi(c(x)|(z,2e,2,) " fil K and " x1 xi}

where:b;j is a vector of functionings; is the vector of commodities enjoyed by the
individual; c is a vector of characteristics of commoditiésis a conversion function

that maps the characteristics of commodities into the space of functionings; fipally,

Z.,, and zs are vectors of conversion factors related, respectively, to individual
heterogeneity, environmental factors and social characteristics. They all influence the
way in which commodities; are converted into functionings. Finally,; @ the
capability set,given the resource constraint; dnd the nofmonetary constraints
provided by the conversion factors.

Following this characterisation, measuring functionings means allocating a numerical
value tob;, the vector of individual achievements in different donsaof wellbeing.

As discussed by Kuklys (2005), there are three main issues that arise when measuring
functionings: (i) the absence of an established measurement unit for each functioning;
(i) the lack of a natural aggregator to summarise different fanotigs into a
composite measure of wdbeing achieved; and (iii) measurement error. As we
discussed in this Chapter, in traditional resotlvesed approaches the first two issues
are resolved through market prices, act as both unit of measurement amdl nat
aggregators. Utility is then ordinally equivalent to expenditures or income levels,
which can be used in mainstream poverty and inequality analysis to compare
individual sd6 wel fare | evels. Conversely,
establishd measurement scales for different functionings (e.g. being eduvated
being weltnourished), nor do exist some relative evaluations of functionings that
could act as shadow prices in welfare analysis that could act as aggregators (Kuklys
2005). In thisregard, Chapter 2 will review the different methodologies proposed to
overcome the lack of a natural aggregation function in the context of multidimensional
spaces.

An additional problem relates to the fact that many functionings are often measured on
ordinal scales, which entail the inapplicability of some measurement and aggregation
techniques or their transformational in cardinal units, with the additional sets of issues
connected to that (Baltagi 2002).

Finally, the issue of measurement error is aestapable matter in measuring well

being, whether if the assessment is based on income and commodities or in the space
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of functionings (Kuklys 2005). This issue can be appreciated by two distinct, although
interrelated, perspectives. On the one hand, gleimdicator is, in most cases, only an
imperfect proxy for the concept it aims to capture. For instance, single indicators
related to specific diseases (e.g. di abet e
alone a comprehensive picture of the complex nct i oni ng HAbeing he
2005). On the other hand, available indicators can be also afflicted by eitbeailtin

bi ases or score unreliability. For i nstan
respondent sd per c e [biasi sabjestivednidicators ef healthaesfatass ¢ a
(Sen 2002).

1.5. Poverty and food insecurity as deprivations of key

capabilities

As thoroughly discussed in this Chapter, for long time poverty and food insecurity
have been exclusively conceptualised in the unidisnenal space of resources, and, as

of yet, unidimensional measures are still the gold standard in their evaluations. The
critical question is whether resourelbased informational basis are adequate in
capturing the complexity of those concepts, whichnmwv widely recognised by
policy-makers and academics alfRéWFS 1996; CFS 2011; UNDP 1990, 2010, 2012;
Narayanet al. 2000a, 2000b; World Bank 2000; OECD 2001; Stigktzal. 2009).
According to this perspective, poverty comprises deprivation in manferdift
dimensions such as health, nutrition, employment and education, living standards, but
also social inclusion, empowerment, or subjective seilhg (Narayaret al. 2000a,
2000b; Kakwani & Silber 2007)while food security is, according to the Worladd
Summit definition, a multidimensional construct encompassing the availability,
access, utilisation, and stabiligf food (WFS 1996). This section aims at discussing
the implications for the conceptualisation and measurement of food insecurity and
poveaty when the CA is embraced as overarching theoretical framework for their

analysis.

4 Some examples of multidimensional conceptualisations of poverty, are: UNDP (2010); Narayan et al.
(20004, b); World Bank (2000); OECD (2001), ilehfor food security: Dréze & Sen (1989); WFS (1996);
Barrett (2010); CFS (2011).
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As discussed earlier, the CA is an inherently multidimensional approach, and the most
immediate consequence of its adoption for the analysis of poverty and food ingecurit

Is that both can be conceptualised as multidimensional phenomena. In evaluative
exercises, this implies a shift from the unidimensional spaces of income or calories to
multi-faceted informational bases, which include, in the case of poverty, other (often
non-monetary) dimensions of weli e i n g, and information on p
of food, as well as their stability, in the case of food insecurity.

However, as already stressed, the CA is much more than a multidimensional approach:
the key implicatiorof its adoption for the analysis of poverty and food insecurity does
not lie in the recognition of the multidimensionality following from the
conceptualisation of both concepts in the multifaceted spaces of functionings and
capabilities, but in their newneaningthat they assume. From a CA perspective,
poverty and food insecurity are surely the worst forms of unfreedoms conceivable,
especially in a world characterised by unequal levels of wealth in human history (Sen
1999a). Hence, if the ultimate end oéwklopment relates to the removal of the
substantive unfreedoms that constrain the flourishing of human beings and their actual
possibility to live the life they have reason to value, the reduction of poverty and food
insecurity becomes one of the key piip in the development agenda. From a
capability perspective, poverty can be seen as the lack of the substantive opportunity
freedom of escaping hunger, avoidable diseases, premature mortality, homelessness,
ignorance, or, more generally, of being ablelite the kind of lives someone has
reasons to value (Sen 1980; Foster & Sen 1997; Sen 1999a, 2009; Dréze & Sen 1989).

I n other words, poverty is the most striki
of adequate capabilitbeSem (Sen 1992). As r
A(é) To have inadequate income is not

level below an externally fixed poverty line, but to have an income
below what is adequate for generating the specified levels of
capabilities for (fem&993pelil3.on i n questi

One of those critical capabilities relates:s
2012, Burchi & De Muro 2012a), which, by the same token, relates to the substantive
unfreedom to reach one of the most basic needs of human beings: an admugiat
stable nourishment for an active and healthy life.
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It is now clear that multidimensionality is merely one of the direct consequences of the
adoption of functionings and capabilities as relevant informational basis for the
assessment of poverty anabfl insecurity. The relationship between poverty and food
insecurity, for instance, assumes a new connotation when the approach is adopted.
When the two are conceptualised in the capabilities and functionings space, their
strong and mutually reinforcing nk clearly appears: on the one hand, poverty,
understood not only as lack of entitlements to food (Sen 1981), but also of basic health
and care facilities, education, access to water and sanitation, or voice in face of
governments, is a critical determirtasf food insecurit§® (Dréze & Sen 1989; Burchi

& De Muro 2012a; UNDP 2012). By the same token, food insecurity causes capability
poverty in various ways, which can last for generations (UNDP 2012): food insecurity
weakens <chil drenods icemputs rcheldren watsriske ah avoidalmled h e n
morbidity or premature mortality due to communicable and preventable diseases, such
as diarrhoea, acute respiratory infections, malaria etc. Once they are in school, they
tend to learn less and to drop out early, whitenvork they are less productive. Also,
malnourished mothers face more risks of dying during delivery or to give birth to low
birth babies that would survive with more difficulties. As such, food security fosters
capability poverty reduction by decreasingortality and morbidity, enhancing
education and peopleds capability to enga
productive and human potential. In turn, fostering key capabilities such as health,
education, the provision of an environment free frioiectious disease, etc. through
poverty reduction leads to improved food security, contributing to a virtuous circle
(UNDP 2012).

Another aspect that follows from the adoption of the CA for the analysis and
measurement of poverty and food insecurity relates to the emphasis on individuals and
households in contrast to the traditional focus on aggregate resources: the CA is
peoplecenered and, as such, it investigates the way in which people use resources
such as income or calories to fulfil basic capabilities, including the one of being food
secure (Burchi & De Muro 2012a). The shift from an aggregate to a microeconomic
perspective ha particularly benefitted the analysis and measurement of food security

outcomes: until the early 1980s the concept was inherently an aggregate one (Clay

4> As it will be discussethoroughly in Chapter 3.
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2002), and food security assessments were essentially based on estimates of the
overall availability d calories at the national level. The seminal works of Sen (1981)
and Dreze and Sen (1989) substantially changed the emphasis from the analysis of
aggregate availability of food to individual and households entitlements and use of the
food itself'® .

As discussed in the previous sections, the rejection of rescbassd informational

basis is also critically linked to the existence of a variety of individual and
environmentallatu sensucharacteristics that render the conversion of resources into
functionings ad capabilities extremely heterogeneous. The explicit acknowledgment of
differences in achieving welbeing of the approach, together with its peepdatred
perspective, entail that the measurement of both phenomena must overcome the means
and focus dectly on the outcomes that those means permit to achieve at the
microeconomic level.

In sum, there are strong theoretical and policy reasons in conceptualising and
measuring poverty and food security as basic capability deprivations. The capability
andhuman devel opment approach, by transcend
to focus on the enlargement of the freedom to do what they value or have reason to
value, provides a broad and complex framework to conceptualise and evaluate human
poverty and fod security. However, the explicit recognition of such complexity
entails substantial analytical and methodological challenges in the measurement of

both concepts. These challenges will be the focus of the next Chapters

“® See Chapter 3 for a more-drepth discussion.
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Chapter 2
Measuring Deprivations of Human Welk

Being: Identification and Aggregation
2.1. Introduction

Once the space of the analysis has s#Enthe standard framework for the analysis of
deprivations of human webeing prescribes two additional steps: identification and
aggregation (Sen 1976). Whil e the for mer
poor ?0 by sel ect ilhtigat dichotomises tmaipopulation ie thehsets

of poor and nospoor, the latter is concerned with the choice of an appropriate
functional form for quantifying the extent of poverty in a distribution. The aim of this
Chapter is twofold: on the one hand, ekamines the two indiscernible issues of
identification and aggregation in the context of multidimensional assessments of
deprivations of welbeing. On the other, the Chapter reviews the different
methodologies that have been developed in the contertudtidimensional poverty
measurement. This literature is growing rapidly, and, although some surveys already
exist'’ (Kuklys 2005b; Deutsche & Silber 2005; Bibi 2005), they do not review the
entirety of the approaches proposed and the most recent methimdblog
advancements. As such, the Chapter aims at filling this gap by providing a survey of
the most recent developments in the measurement of multidimensional poverty and, at
the same time, by offering an accessible entry point for those scholars and
practtioners that approach the topic for the first time. In particular, it describes the
different methods proposed, their main strengths and weaknesses, and, finally, it
highlights some directions for future research.

This Chapter is structured in the follavg way: while Section 2.2 will review the
identification and aggregation steps in unidimensional and multidimensional

frameworks, Sections 2.3 and 2.4 will respectively review the axiomatic and non

" For an extensive review efch distinctethodology see Kakwani & Silbé2008).
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axiomatic and approaches. Finally, Section 2.5 concluddgpeesents some issues for

further research.

2.2. ldentification and Aggregation in Unidimensional and

Multidimensional Spaces

Identification and aggregation are two unavoidable steps in the measurement of
poverty and deprivations of human weking (Sen 1976 In standard assessments
based on monetary metrics, identification relates to the choice of a particular rule that
enables to identify the set of poor people. The most common method for identification
relates to selection of a poverty line that dichoteesi the population into the set of
poor and norpoof*. In this setting, the poverty line, by providing information on the
minimum level of expenditure needed to escape poverty, also allows to make
interpersonal comparisons, both across households of eliffesizes and composition

and across families that live in different places (Ravallion 1998). Undoubtedly, the
selection of the poverty lif& as the one of the poverty measure, entails notable value
judgments and hence is prone to arbitrariness and disagmt2’ (Atkinson 1987;
Deaton 1997). An alternative criterion to identification is given by fuzzy set theory,

“8In monetary frameworkshe poverty line which we callz for convenience, can be sey one of the

following methodsi) the Food Energy Methodn which dietary energycaloric)intake per adult equivalent

has an expected value just enough to meet the requirements (e.g. Sibrian 288 dstof-BasicNeeds

(CBN) approach, which sets as the level just sufficient to buy an exogenously determinedcts

adequate diet plustlter cheap, basic requirements; iii) the F&threMethod (FSN), which first estimates

the minimum cost of a food basket that satisfies some minimum nutritional requirements and then multiply

this by the share of nefood expenditure in total consumptiasf a subgroup defined as poor (e.g.

Orshansky 1965). This method is still used to measure poverty in the United; Statdse relative

consumption method sets, which setas a percentage of national mean or median consumption. This
method is currenthu s ed i n the European Uni on, where an fAat r
medi an of the net nati onal income (European Commi s
which combines absolute with relative poverty line (e.g. Foster 1998allRa & Chen 2009); vi) the

International Poverty Line method, developed by the World Bank (1990, 2000; Ravallion and Chen 2001) to

allow for global poverty estimates.

9 Despite tle apparent scientificity of thmethodsmentioned above, there is stilbrisiderable debate on

how to set the poverty line in monetary framewo(iRsiggeri Laderchet al. 2003 Reddy and Pogge 20;

Ravallion 2010; Deaton & Dupriez 20L1As Wisor (2011) remarked, many poverty lines are not adequately
anchored in an underlyiniglea of what the income or consumption threshold is intended to represent, are
insensitive to variations in human needs and to the different abilities of various individuals to convert
resources into welbeing outcomes.
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which, instead of considering poverty as an-afh attribute, treats it as a vague
predicate that manifests itself in different shades ande#sgrAs such, the poverty

line is replaced by a membership function that assigns a distinct value to different
degree of membership to the fuzzy set of poverty. In this unidimensional environment,
aggregation is typically obtained through the use of saunetfonal form that allows

for combining the selected information into a summary metrics of-lsatg (or ilk

being) achievement, such as a measure of poverty or inequality. The most common
measures of poverty in a unidimensional framework are the heatigatio, the
poverty gap ratio, and the per capita squared poverty gap ratio, which all belong to the
FosterGreerThorbecke family of measurgs(FGT, Foster et al. 1984). Note that
monetary measures first aggregatiéhin the individuals, then, given thgoverty line,

they proceed for the identification of the unit of analysis as poor, and then aggregate
across the units of analysis in order to determine the overall level of poverty within

the population.

2.2.1. ldentification in Multidimensional Spaces

By shifting from unidimensional to multidimensional informational spaces, the
identification and aggregation steps inevitably become more complicated. Let assume
that each person is characterised by a vector of basic attributes. In order to proceed
with the dentification of the poor, two issues need to be addressed: first, a critical

t hreshol d thehmdnimally acceptabtedeviei ( Sen 199 2, pp. 13
the individual is not considered poor in each attribute has to be defined. In the
multidimers i o n a | f rame wo r kverticdl fmgueness pf povedy u(eC | cafr ki
& Qizilbash 2005), which relates to setting of a line that dichotomises the distribution

in poor and nofpoor, is amplified by the necessity of setting a threshold for each of

the atributes in order to determine the occurrence of deprivation in that attribute.
Then, there arises the conceptual challenge of deciding who is poor (Atkinson 2003;
Duclos et al. 2006; Alkire & Foster 2007, 2011b; Thorbecke 2008). Until the
milestone conthbution of Alkire & Foster (2007, 2011b), the most common

L Other key measures are: Watk969); Sen (1976); Clark et al. (1981); Chakravarty (1983); Atkinson
(1987).
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approaches to identify the poor in a multidimensional space werecdhbating
approach,which counted the number of attributes in which people suffer deprivation
(e.g. Vranken 2002; Gordon et al. Z)PDand others that link identification to assumed
properties of the social welfare function (e.g Tsui 2002; Bourguignon & Chakravarty
2003) (Atkinson 2003). In the latter group, a distinction can be drawn between the
union and intersection approacfeswhile the former identify as poor an individual
that is deprived in at least one dimension, the intersection approach requires
deprivations in all the dimensions. The union approach underscores the intrinsic
relevance of each dimension of deprivation in thfinition of poverty (and the
related inadmissibility of tradeffs in some attributes to make up for deprivations in
others), but inevitably inflates the number of the poor and can lead to mistargeting of
the individuals that are severely deprived. Ore tbhther hand, the intersection
approach, being extremely stringent, can lose track of individuals that experience
extensive, but not global deprivatioisBy building on both the counting and social
welfare function approaches, Alkire & Foster (2007, 201itoposed an intermediate
alternative, which identify the poor on the basis of a poverty cltoffhich expresses

the number of deprivations required in order to be considered poor (Section 2.3.1).
Ultimately, the issue of identification in a multidim&onal framework relates to
critical issues of interaction across attributes and how the different attribute should be
integrated into a measure of overall poverty (Atkinson 2003; Thorbecke 2008). It is
hence clear that the boundary between identificatind aggregation now becomes
more blurred than in the standard unidimensional case, and it for this reason that many
of the approaches proposed in the literatadelress the two issues jointlye.Q.
Maasoumi & Lugo 2006, 2008; Alkire & Foster 2007, 201 limpih 2010)

2.2.2. Aggregation in Multidimensional Spaces

The choice of multidimensional spaces for the analysis of deprivations obweield

also renders the aggregation step more demanding. Firstly, the fundamental question

24 Some peopl e ar e ¢ on c eitherlendincameon podr accelssots housimghadow h a v e

level of education? Other people are concerned with those who have low iacdipeor housing access
anda | ow | e v e [(Atkinfon 2083y Flitalicoimtide origina).
%3 Alkire & Seth (2009) in a study of multidimensional poverty in itndhat uses ten dimensions of
deprivation, show that the union approach led to identifying 97% of the population as poor, while the
intersection merely 1%,
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of whetheraggregatingor not elementary indicators of achievement (or deprivation)

into a single multidimensional index arises. When dealing with multidimensional
assessments of wdbeing (or the lack of it), the available information can be
presented either through a wélkking (or poerty) profile by presenting a battery of
indicators that show how distinct indicators vary across dimensions ofbeely, or
through a measure that summarises the elementary indicators into a single index. The
former approach has the advantages of amgidnformational loss and of providing a
transparent assessment of the performance in each indicator. However, suites of
indicators do not allow for building complete rankings for policy targeting. Moreover,
the general public may have difficulties in irpeeting and assessing the trends of
multiple indicators that vary across countries (and possibly over time), while policy
makers may struggle to design appropriate strategies that can simultaneously address
the joint distribution of deprivations.

On theother hand, multidimensional indexes that summarises the selected information
in a single metrics have the advantages of providing an overall picture of the
phenomenon under investigation, and consequently, to allow for rankings and being
easy and powerfulo communicate. These benefits necessarily come at the costs of
losing information and introducing further value judgments in the assessments on the
basis on how the aggregation is conducidde. selection of weights, parameters,
method of normalisationf the indicators, and functional form) (Micklewright 2001).
Inevitably, this leads to decreasing the transparency of the evaluative assessment,
which in turn can undermine the credibility and use of the measure by the relevant
stakeholders and scientiftommunity” (OECD-JRC 2008), as well as -iatroducing
unidimensionality (Giovannini 2004).

Secondly, if a multidimensional measure is preferred, aggregation can be conducted
on different and/or subsequent levels. Firstly, if they are available, elementar
indicators can be combined in order to capture a single dimension (e.g. health). Then
there is the issue of aggregation order (Atkinson 2003; Dutta et al. 2003), which

> For further discussion on composite indicators, see Chapters 3, 4 and 6.

% As stressed by Giovaimm (2004), although composite indicatofisé s eem more attractiyv
they can combine a wide range of indicatore ven fappl esiianntdo oar asnignegsloe me as
on the other hand, they can be very misleading, depending on the selection afdrel&nd weights

used to aggre@at6eg the resultso
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relates to the choice of whether aggregating attributes first at the individualitevel
order to obtain a measure of individual deprivation and to aggregate individual into a
societal level of multidimensional poverty, or to collapsing societal achievements in
each single attributes first and then combine all the populdeel onedimersional
indices in order to yield to a multidimensional measure

Finally, the adoption of a specific aggregation method influences the results of the
assessments in terms of cardinal values, and sometimes, the ordinal rankings of the
distribution (Maasoum& Lugo 2006). Aggregation can vary according to: (i) way in
which the indicators are normalised; (ii) choice of weights and relevant parameters;
(i) the functional form in which the selected information is synthetised into an
overall measure of deprivianh. As each of these choices entail substantial normative
implications, not always fully explicit, it is crucial to examine their consequences in
terms of robustness of the resulting measure to changes in the underlying choices.
Robustness tests and sdiwsiy analysis are hence fundamental to check the validity

of the policy prescriptions that follows the evaluative exercise (Duetoal. 2006;
Ravallion 2010). As such, a very promising frontier of the literature relates to
multidimensional extensions of the dominance stochastic conditions that were
developed for the unidimensional case (Atkinson 1987; Foster and Shorrocks 1988a,
1988b) inorder to generate poverty orderings that are robust to the choice of the
poverty measure over broad classes of indices (e.g. Duclos et al. 2006; Batana &
Duclos 2008).

Finally, some authors have criticised aggregate measures by arguing that the value
judgments embedded in what is essentially a social choice and political exercise may
be concealed by technical considerations (Marlier & Atkinson 2010). A same concern
was also expressed by Sen (1999), although he argued that the heterogeneity of the
elementsconstituting a multidimensional metrics is not problematic in itself insofar
the evaluative exercise is participatory and transparent regarding the normative
implications of each choice involvéfl(Sen 1999a). As stressed in the previous

*® Smeeding et al. (1993) and the axiomatic measures of poverty adopt the former strategy, while the second
is used by UNDP (1997). Both of them will be discussed below.
57 As not ed by Al k Amagya 8en, amdng otherg Gded )he nedd to set weights in

mul tidi mensional measures as a strengt h, not an emt
public discussions on the kind of weights that may bedused 1 997) . After al |, any na
sets weights on many dimensions of welfare, often with little debate. Yet given the legitimate diversity of
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Chapter, in the gaability framework all the steps involved in evaluative exercises of
well-being are intrinsically normative and informed public debate should be always
involved in those choices.

2.2.3. A Basic Taxonomy of Different Aggregation Methods for

Multidimensional Measu res of Deprivation

Many different methodologies have been proposed to address the issue of aggregation
in a multidimensional space. Such a great variety of methods stresses the intrinsic
ethical, theoretical, and methodological difficulties involved in th@ceptualisation

and measurement of human wbiing and its deprivations. The diversity of available
approaches in the field of measurement reflects that, even among practitioners, there is
no agreement on whether to collapse different dimensions of-bealg into a
summary measure, and, if this is the case, on which is the best way to synthetise the
selected information into a multidimensional measure. Aggregation methods differ
both in terms of theoretical standpoints and use of diverse technidsal tomrder to
review the ways in which multidimensional poverty can be measured, it is useful to
start by sketching a general taxonomy that classifies different methodologies. The
most general distinction lies between (a) axiomatic and (b}axdomaticapproaches

to aggregation. In turn, axiomatic measures can be further distinguished in (a.1)
axiomatic poverty measures; (a.2) fuzzy set theory. On the other hand, under the tag of
non-axiomatic methodologies, the literature has proposed four differenbagipes:

(b.1) Composite indexes; (b.2) Efficiency analysis; (b.3) Latent variables methods;
(b.4) information theory.

Figurel provides a synthetic overview of thefféirent aggregation methods proposed.
The next sections will review the theoretical and methodological differences of the
different approaches without passing any judgement on the relative value of each one
of them compared to the others. Coherently with tmethodological openness of the

CA, the choice of one method viz. another ultimately depends on the overall purposes
of the analysis, including the value judgments embedded in the evaluation, as well as
data availability. Additionally, even though weighaére a key building block of the

human values, Sen also argues that it may not be necessary to agree on a precise set aflealghts:
measures would be devel oped pglhat are robust to a r
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aggregation step, different approaches to weighting will not be discussed in depth
here, as an accurate discussion of this issue goes far beyond the scope of the present

review.
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Figure 1 Different approaches to Multidimensional Measurement
a. Apprepation first across individuals and then across atiributes
COMPOSITE INDICES b. Appregation first across attributes and then across individuals

a. Principal Component Analysis (PCA) & Multiple Correspondence Analysis (MCA)

LATENT VARIABLES b. Exploratory Factor Analysis (EFA)

. Structural Equation Models (SEM)
NON-AXIOMATIC & Rasch Models

APPROACHES

EFFICIENCY ANALYSIS

AGGREGATION INFORMATION THEORY
METHODS

—
Key Contributions:

1. Chakravarty et al 1998

2. Tsui 2002

AXIOMATIC POVERTY—' 3, Bourguignon & Chakravarty 2003
MEASURES 4, Alkire & Foster 2007, 2011
AXIOMATIC 5. Chakravarty & Silber 2008

APPROACHES 6. Rippin 2010

——

FUZZY SET MEASURES
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2.3. Axiomatic Approaches

The objective of this section is to present a brief overview of the different approaches
that, following the seminal work of Sen (1976), adopt an axiomatic framework to the
measurement of poverty phenomena. discussed in the first Chapter, poverty is a
highly complex and vague phenomenon that is difficult to conceptualise and measure
(ChiappereMartinetti 2008), and these inherent difficulties can easily lead
disagreement on the estimates based on differemtenty measures. Axioms
circumvent this fundamental problem by forcing the poverty measure to fulfil a set of
desirable postulates, the axioms, which represent joint retrictions on identification and
aggregation. Withi the axiomatic framework, each différmethod is assessed on the
basis of the properties it satisfies (Alkire & Foster 2011b). Hence, the axiomatic
structure fulfils two main purposes: on the one hand, it avoids that the poverty
measure reacts in a casual or contradictory way with respélee tevent it is trying to
measure; on the other, it allows comparisons of evaluations based on distinct measures
that satisfy the samgesideratd®.

Beyond the multidimensional axiomatic poverty measures that will be discussed
below, there is another fahgi of measures that has recently adopted an axiomatic
approach (Chakravarty 2006), the one on Fuzzy Sets THed@gfore reviewing both
methodologies, the next section will present the axioms, but first,ingbduce

&y o XD
; x, 4
notation. Let matrix X =€?% 22U of size nxd the multidimensional
é.. U
e u
& - Xha U

distribution ofd attributes among individuals, with nornegative elementsg; is the
achievement of individual for attributej, withi= 1 ,namdj= 1 ,d. Eet M be
the set of allnxd matrices, and vecta = (z, z, €4) thezcutoff vector containing

the thresholds for each attribute, withi R® ... Those thresholds represent the

®BrThis last poi ntpairst italh e pe® v ®ieenupderowhidhecircumstascés two
distributions can be unambiguously ranked according to an entire algssverty measures (Zheng
1997).
¥ Deutsch & Silber (2005) empirically compared these three approaches plus the one on efficiency analysis
and found a fair degree of agreement among the four approaches regarding the identification of poor
households, whit points to the coherence of the axiomatic approaches with othemximmatic
methodologies (Chakravarty & Silber 2008).
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minimum quantities of thel attributes necessary to not being considered deprived in
the attribut&®. In this framework, persom will be definel deprived in attributg
depending on whethebr  a.
As discussed in Section 2.2.1, different approaches to identification, which can be
expressed t hrough t he c hjo,svit nhen odeadl eonthei f i c at
categorization of the set of ghmultidimensional poor. The application pfto each
individual achievement vector inx vyields the set Z1{ 1, e ,of the
multidimensional poor iXX givenZ. Let} : % x%.. {0,1}, where} (;x%) = 1if i
is multidimensional pooaind} (j; ) = O otherwise.
The purpose of the aggregation step is to choose a functional form F that, given the
deprivation cutoff vector, will associate to the matrix X an overall measuréij
of multidimensional poverty in the population, withiPR,.. The mostgeneral form
of a class of multidimensional poverty measures can be given by the following
equation (Bibi 2005):

0 P "O "QaH P
Whered O is the poverty measure, which associates a level of poverty with X,
given the povay line z f (-) is an individual poverty function, which specifies the
way in which the many aspects of poverty must be aggregated at the level of each
individual or household, ané () reflects the various functional forms in which
individual poverty évels can be aggregated in order to yield a socletal measure
of poverty. Generally, the properties that bbth) andF (-) fulfill will depend on the
set of axioms that both functions satisfy.
After having set in general terms the issue of aggtieg in multidimensional spaces,
|l etds turn to the axi oms. I n this case, WEe
which have been inherited from unidimensional poverty measurement, and a set of
additional axioms that are specific to the multidirs@mal case. A further distinction
relates to those axioms that reflect the introduction of issues related to inequality in

the poverty measurement.

%0 Such a quantitative specification excludes the possibility that the indicator is purely descriptive.
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i The Core Axioms

(1) Continuity (CN): CN requires P to vary continuously with®.. This is a technical
assumption that precludes oversensitivity of the poverty index, i.e. dramatic increases
in the poverty orderings for small changes will not abruptly affect the index.
Therefore, a continuous poverty index will not be oversensitive to minor observational
erors on the attributes or on the thresh6fds

(2) Anonymity or Symmetry (AN): If X is obtained from Y by a permutatifhof
attributes between individuals, thé?(X; z) = P(Y; 2) .

The axiom imposes that all characteristics other than the attributes used to define
poverty do not ultimately impact poverty. This ensures that the poverty measure P
does not place greater emphasis on some particular individuals or group of persons.
(3) Replication Invariance or Principle of Population (PP): If a matrix X is
obtained from Y by aeplicatior®, then P(X;2) = P(Y;2) .

This means that if a matrix of attributes is obtained by replicating the original
distribution Y a finite number of times, the overall poverty level remains unchanged.
This axiom is necessary in order to compare between populatiaifferent sizes, as

the poverty index does not depend on population size but on the actual distribution of
the attribute®.

(4) Scale Invariance or ZereDegree Homogeneity or Unit Consistency (SDIf X

is obtained from Y by @roportional chang®, then P(X;2) = P(Y;2) .

This property forces the poverty measure to be a homogenous function of degree zero
in X and z. In this way, the poverty measure is insensitive to a change in the unit of

®1 For any sequence*Xif X* converges to X, then P{Xz) converges to P(X; z).

®2The Headcount Ratio is an example of poverty index that violates this axiom.

% The permutation is obtained through: X=PY, where P is a nxn permutation matrix, i.e. a square matrix
having a sbaofpl eowlandncolumn, and a A006 for all r em
%X is obtained by Y by &-replication of peopléf it is constructed by replicating eathh i ndi vi dual
attributes distribution a number of times (i.e. a replication of each row in matriig.h@ls the effect of

reshuffling the vectors of achievements across individuals.

% Recently, some scholars have questioned the validity of this apparently innocuous axiom, which is used in
both poverty and inequality measurement literature. For a revidvaaliscussion of such implications, see

Hassoun and Subramanian (201t)particular, they showed that in a unidimensional case it is not possible

to satisfy simoultaneously replication invariance, poverty focus and transfer.

B X6; z6) i ¢$X 2)hywamopartierdlchiangém ( X6; z6) = (UX; Uz) for
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measurement of both the poverty line and the set of individual attributes. én oth
words, only the relative distance of each attributes to their poverty thresholds
ultimately matters.
(5) Normalization (NM): For any (X; z)I MxZ if x; O ; for all i andj, then
P(X;2z) =0.
Normalisation is a cardinality property of the poverty index. It yerequires that
when no individual is poor, the measure is equal to zero.
(6) Non-decreasingness in Subsistence Levels Attributes (NSDHor any Xi M,
P(X;z) is nondecreasing inZor all j. This implies that the poverty measure should
not decrease ahe poverty line rises.
(7) Non-Poverty Growth (NPG): For any (X;z)i MxZ, if X is obtained from Y by
adding a rich person to the society, then
(8) Nontriviality (NT): P has at least two values.
(9) Subgroup Decomposaitity (SD) (Chakravartyet al. 1998} For any
Xt X% &, Mandzi z, P(X,2) :'aq_ﬂP(X‘;z) , where X=( X, X2, é ,%1¥

i=1

andn; is the population size associated withaxd éid:lni =1.

This axiom requires that, if a population is divided knsubgroups defined along
gender, geographic, ethnic or other characteristics, then the overall poverty measure is
the weighted mean of poverty levels within each subgroup, where the weights are the
population shares of the subgroups. This property is qaatily useful to assess the
contribution of each population subgroup to overall poverty, and thus in turn to

formulate targeted anpoverty policies.

il Axioms specific to the Multidimensional Case

. . ex? g &Yy | a
(10) Subgroup Consistency, SQTsui 2002): LetXg_, g and YéYbu with X“and
éX" e u

Y? ( X? and Y*) being n2k (n°3K) matrices. IfO &M 0 & M while
OO 0 ®M, thend P 0 P 8A multidimensional measure of poverty

conforms to this axiom if it can be formulated as follo@sé¥pr OB -"QdY .
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Subgroup consistey implies that if an increase in the level of poverty in a given
population subgroup occuceteris paribusthe overall poverty measure will increase
accordingly (Foster & Shorrocks 1991).

(11) Factor Decomposibility, FD (Chakravarty at al. 1998) Under certain
condition§’ , overall poverty is a weighted mean of the poverty levels in each single
attribute, wheregy; > 0  ( ajril)tishthe Bveight attached to attribuytej = 1 d, é
reflecting the importance attached to each attrilpute

An implication of the joint fulfillment of subgroup and factor decomposability is that
the poverty measure edditiveacross sugroups and factors, which means that it has

to be characterized by the following functional f&fm

0 WP %0 wnd 8

| f a measure is additive; ;waiyt piosvepd ys iblrlea k
(Chakravartyet al. 1998), which measure the contributions with respect to different
attributes of different subgroups to total poverty. The poverty measure can be
rewritten as follows:

0 O QoM h

P
3
which means that it can be obtained by averaging the measure for each indivdual

by taking population share weighted average of the measure with respect to the
attributes. In this case, e¢hlatter are independent, which means that the condition
regarding thdirst mixed derivatives below is automatically met (Bibi 2005):

T o

1 W7 Wy

As Chakravartyet al. (1998) noted, this kind of poverty breakdown is finer than the
ones done for subgroups or factors. Identification of most afflicted subgttpute

" These conditions relate to a subgroup decomposable index which respects-en@nsional Transfer
Principle (OTP), and at the same time possessesfilst partial derivative@Bourguignon & Chakravarty
2003)

% As opposed, for instance, to the following multiplicative extension of a FGT measure, which is not

additive:d @ B ——  (Bibi 2005).
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combination becomes particularly important when the resources to implement
antipoverty policies are pactlarly limited. An example of twavay poverty profile is
the following (Chakravartet al. 1998):

Table 2.1. Twoway poverty profile.

Subgroup
Attribute 1 2 Average
Poverty
1 P11 P12 P1.
2 P21 P22 P2.
Average P2 P
Poverty

Source: Chakravarty et al. (1998), p. 181.

In this simple case, the poverty measure can be obtained by taking the simple average
of P1.and R. or by taking population share weighted average.oaid P,.

(12) Focus: Bourguignon and Chakravarty (2003htroduced a differentiation
between strong and weak focus as follows. In their papers, Alkire & Foster (2007,
2011b) adopted such a distinction, but called it poverty and deprivation focus
respectivel{’.

12a) Weak or Poverty Focus, WFIf X is obtained by from a simple increment ta
non-poor persor’, then: P(X;2) = P(Y;2) .

The poverty measure does not change if an attriputereases for an individual
characterized by; O ;. z

If this axiom is imposed, poverty measuremeint as opposed to inequalit
measurementdepends exclusively on the outcomes of the poor only while ignoring

the rest of the population. The intuition underneath this axiom is directly opposed in

®The two forms of focus axioms are related in certain cases. When the union approach to
identification is used, it can be shown that the deprivation focus axiom implies the poverty focus
axiom. When an intersection approach is yshd poverty focus axiom implies the deprivation version.
Bourguignon and Chakravarty (2003), for exampl
focus axi omo) al ong wi t h u ni outomatidabyndatisfles thet i on,
poverty focus axiom.

OX is obtained from Y by a simple increment among the-poor if:

X 7% off r some (ilzj) = (io6, jo) if io

Xi o7 % ofph(i,)), (1 6, o).
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spirit the NonPoverty Growth one, which requires that poverty should decline with
the addition of a nofpoor person to the population.
12b) Strong or Deprivation Focus, SF:If X is obtained from Y from asimple

increment among the neateprived attribute§ or dimensions, theP(X;z) = P(Y;2) .

In contrast with the weakest version of the axiom, the gtifocus requires the index

be indifferent of the attribute levels in which the individual is not deprived/en if

this person is poor with respect to other attribute(s). As Lugo & Maasoumi (2008)
stressed, the strong focus reflects the idea of essgntdlattributes embedded in the
union approach.

(13) Monotonicity: According to this axiom, the poverty measure declines, or at least
does not ari se, following an i mprovement
three versions of the axiom: ardt, standard one, mutuated by the unidimensional
case, which consider a simple incremewe@k monotonicity)There are also two
stronger requirements, which are extensions of the former. If X is obtained from Y by
a deprived increment among the paaraddition to a simple increment, we will have
monotonicitytout court ormonotonicity within dimension®loreover, if X is obtained
from Y by a dimensional incremenamong the poor, we will haveimensional
monotonicity (Alkire & Foster 2007, 2011b). In othewvords, a deprived increment
among the poor improves a deprived achievement in one attribute of a poor person,
while a dimensional increment removes entirely her deprivation in that attribute.

13a) Weak Monotonicity (WM): if X is obtained from Y by a depred increment,

then P(X;2) ¢ P(Y;2).

13b) Monotonicity or Monotonicity within Dimensions (MN): if X is obtained from

Y by a deprived increment among the pGahen P(X;2) < P(Y;2) .

13c) Monotonicity across Dimensions (DM):if X is obtained from Y by a

dimensional increment among theor’®, then P(X; z) < P(Y;2) .

"L X is obtained from Y by a simple increment among the-geprived if:

Xio1¥% off r some (iigjej ) = (i 6, jo) i foy
X o7 % ofp(,)), (1 06, o).

2X is obtained from Y by a deprived increment among the poor if:

Xi 1% ofpesome(i,j)= (i 6, jo), where

Vi 55z and Zi 6

while X o3 ¥ ofpk(,]), (1 6, j 0) .

3 X is obtained from Y by a dimensional increment among the poor if:
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As noted by Bibi (2005), a consequence of the monotonicity axiom is that isop@verty
curves are not increasing; this implication reflects the obvious fact that the relation
between poverty and its constituents must be of an inverse type.that as
achievements in each attribute improve, resulting poverty will be decreasing:

iii Distribution-sensitive Axioms

The next set of axioms reflect to different extent the argument advanced by Sen (1976)
when suggesting that poverty measures should be sensitive to inequalities within the
poor population. Sen pointed out that, whenever inequality among the poor decreases
following a PigouDalton transfer, poverty should at least not increase. This argument
leadsto the extension of the Pigdbalton principle to the multidimensional case,
which in turn establishes a partial poverty ranking based on the degree of inequality of
the distributions of attributes.

Poverty measures satisfying the axiom of transfer haeeofme known as
distributionsensitive poverty measures. These measures satisfy the twofold goal of
distinguishing between poverty eliminating, alleviating and redistributing policies
on the one hand; and prioritizing assistance to the poorgividuals on the other.
Conversely, some distribution insensitive measures, such as, for instance, the
headcount ratio, have the counterintuitive characteristic of prioritizing the least poor.
(14) Uniform Pigou-Dalton Transfer or One-dimensional Transfe Principle

(UPD): If X is obtained from Y by a Uniform PigeDalton Progressive Transfer of
attributej among the podr (an averagingof achievements between the two people),
then P(X;2) ¢ P(Y;2)

In other words, matrix X and Y are exactly the same, except for attrjiutehere the

more deprived individual has obtaijm&d, aft
X @y ff r some (i, ijz = (id6, j6) where i
while x o5 ¥ ofpe(i,j), (i 6, | 0O) .

™ An isopoverty curve indicates the various vectqrthat yield the same level of individual poverty, i.e. P
(%;2)=P

5 X is obtained from Y by a Uniform PigeDalton Transfer among the poor (UPD) if X=TY where
T=aEa] P (with @Xkferedely hospedr pehsoritin Y; E is an identity matrix and P is a
permutation matrix that interchanges two rows. Through this transformation, the distribution of the attributes
has been smoothed between the individuals.
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than Y, whil e the | ess deprived has & unit
that overall poverty should not increase after such a prageetsansfer.

The following axiom is an extension of the UPD principle to the multidimensional
case. Tsui (2002) generalized the multidimensional transfer principle introduced by
Kolm (1977), according to which a distribution of set of attributes summarizy
matrix X is more equal than another matrix Y if and only if X=BY, where B is a
bistochastic matrix and X cannot be derived by a permutation of the rows of Y. In
other words, X is less unequal than Y because it is the result of a transformation
equivdent to replacing the original bundles of attributes in Y of any pairs of
individuals with their convex combination.

(15) Uniform Majorization or Multidimensional Transfer Principle (UM): If X is
obtained from Y by auniform majorization among the pobf(an averaging of
achievements among the poor), the@X; z) < P(Y;2) .

As

®X is obtained from Y by &niform Majorization among the Podan averaging of achievements among

the poor) if X=BY, where B is axn bistochastic matrix but not a permutation matrix agelbfor every
nonpoor person in Y. As bistochastic matrice®f ordern are theconvex hullof the set opermutation
matrices(of ordern), the resulting distribution of the attributes hasrbesmoothed among the two
individuals. It has to be stressed that any permutation matrix T is a bistochastic matrix B, but the converse is
not true. Then UDP implies UM, but the converse does not hold.
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Figure2 shows, this axiom states that the convex combination of of attributes (point I)
Is preferred to more extreme solutions such as the ones provided by points A1 and A2
(Bourguignon & Chakravarty 2003).
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Figure 2 Convexity of isopoverty contours in the tweattributes case. Source:
Bourguignon and Chakravrarty (2003, p. 33)

Attribute 2

7 Attribute 1

Hence, the transfer principle requires that isopoverty curves must be convex to the

origin, which can be expressed by the following coioait

The axioms presented so far have only provided two different information on
isopoverty contours: first, they are decreasing as a consequence of monotonicity, and
secondly, they are convex asr@sult of the transfer axiom. However, the transfer
principle and its multidimensional extension in the form of uniform majorization
perfectly accounts for poverty severity in a ahmensional framework, but in
multidimensional spaces they cover pimequalitywithin the poverty dimensiongut

not betweernthem (Rippin 2010, 2011). For this reason, a further set a set of axioms
were introduced to model the responses of the poverty measure when in the cases of
switches of attributes between two imdluals, which can affect (i) the inequality and

(i) the correlation between the dimensions of poverty.

With respect to the first case, Rippin (2010) provided an illustration of a (cardinal)
case in which inequality is decreasing after a switch of dirate among two

individuals, which is not covered by the UM axiom:
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i=2,j=3,2z=(4 4 4

3 4 4 2 4 4
Y, = X, = a) Transfer
1 1 4 2 1 4

3 4 4 2 4 4
Y, = X, = b) Switch
- \2 1 4 31 4

In the case of transfer, the poorest individual is better ofKisince she has been
provided with an additional unit of an attribute in which both individuals apided.

As required by the UM, overall poverty will decrease. Conversely, in the second case,
the switch between the two individuals renders the poorer one better off witbX
respect to the initial situation Y Intuitively, poverty should decrease as well, but
unfortunately the UM does not cover the eventuality of a switch in attributes. This is
the reason why the following axioms were introduced. Before presenting the axioms,
let introduce two basic definitianfirst.

Definition a: Weak Inequality Decreasing (Increasing) Switch:X is obtained from

Y by a weak inequality decreasing (increasing) switcl attributel from onepoor
individual g to another poor individuah if, after the switch, the poorer inddual is

left with a higher (smaller) amount of an attribute with regard to which both
individuals are deprived.

Definition b: Strong Inequality Decreasing (Increasing) Switch:X is obtained from

Y by a strong inequality decreasing (increasing) swhol attribute! from onepoor
individual g to another poor individudi if, after the switch, the number of dimensions

in which the poorer individual is deprived are reduced (increased).

(16) Nonincreasingness under Weak (Strong) Inequality Decreasing Switch
(NIW(S)): For any (Y;2) | K x Z, if X is obtained from Y by an inequality

" For some individualg andh:
dyg> d,>1, % < z;

Yo < Y < Z;

Xgl = Yhi < Z; Xni = Yo < Z;

Xg=yi "1, gh"j, L

8 For some individualg andh:
dyg> d,>1, % < z;

Yo < % O iy

Xgl = Yo O 1 Xni = Yo < Z;
Xg=y" i, g, ", L
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decreasing switch between two poor individuals, th&tX;z) ¢ P(Y;2) (or
P(X;2)2 P(Y;2)).

These two axioms render the measure sensititeeaacumber of dimensions in which

the person is deprived. Moreover, note that a measure that fulfills Uniform
Majorization will automatically also require NIW, in order to avoid possible
anomalous judgments on poverty rankings (Rippin 2011).

The second spect of inequality that is not covered by the UM relates to the issue of
the relation between the attributes. According to Chakravarty and Silber (2008), the
foll owi ng pr o pessence oensultidinrensiomaemeashrenaerit( p . 196) .
Tsui (2002),by bwui l ding on Atkinson & Bourgui gn:
author to take into account of this aspect in the case of substitute attributes for
multidimensional poverty measurement. Later on, Bourguignon & Chakravarty (2003)
extended T dianitodtee cdse of mamiplament attributes. In particular, the
following axiom deals with the implications in terms of poverty measure in the case
that after a switch the correlation between the attributes increase. As pointed out by
Bourguignon and Chakravty (2003), the effect of a correlation increasing switch on
the poverty measure, as well as policy responses to multidimensional poverty, will
ultimately depend on the relationship between the attributes, i.e. whether they are
substitutes, complement, ordependent from each otHé&r

For instance, ifa andb are two substitute attributes (in the sense they lead to similar
outcomes), the more an individual already hasapthe less overall poverty will
decrease when her quantity lofncreases after thewitch. The overall decrease would
have been more pronounced whether the individual was more depriveal in
Additionally, the decrease in poverty for the individual who has gained from the

switch does not offset the overall loss of the other individual whicipated in the

" In standardmicroeconomic theory, whether two goods and % are substitutes, complements, or
independent deperan the behavior of the cross derivatives of the utility function. In the former case, if
cross derivative is nepositive, attributes are substitutesor®ersely, if cross derivative is naegative,
attributes are complement. Finally, when the cidesvative is equal to 0, the two attributes are independent
from each other, i.e. the utility deriving from an increase in attributiogs not affect thetility deriving

from the available quantity of attributg.Analogously, the literature on axiomatic approaches to poverty has
identified two attributes as substitutes, complements or independent in case the second partial cross
derivative of the povertyneasure with respect to these attributes is, respectively, positive, negative, or zero.
In other words, substitute (complement) attributes are such that the marginal utility of one attribute decreases
(increases) when the quantity of the other increases.
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switch, who is now deprived in both the attributes. Substitutability hence implies that
governments should target first the ones who suffer from multiple deprivations, even
though it may be harder to reach tH8m(Tsui 2002; Bourguignon & Chakravarty
2003): for instance, an increased access to health services for those who are poorer in
the income dimension can be more justifiable than for those who are relatively better
off from a monetary perspective (Duclosatt 2006).

Conversely, when two attributes are complementary in the process of expanding well
being, there may be ethical reasons to target people who already own a fair amount of
a in order to increase their dotation df. For instance, there may be @ig
compl ementarities bet we e n-cognhivelinpute mdle cogn
production of later skill§ (Cunha et al. 2006; Heckman & Cunha 2007), or between
nutrition and other human development dimensions. If such complementarity is strong
enough policy-makers may decide to target those individuals that are better off in one
attribute in order to increasthe correlation between webleing dimensions and
penalize the multiply deprived ones, so that overall poverty can be reduced by
increasing théncidence of multiple deprivatiofis(Bourguignon & Chakravarty 2003;
Ducloset al. 2006).

(17) Non-Decreasing Poverty Under a Correlationlncreasing Switch (NDCISf>:
For any (Y;z) MxZ,(X;z)l MxZ, if Xi K is obtained from Y by a correlation

increasing swith of two substituteattributes between two poor individual, then:

8 Bourguignon & Chakravarty (2003) also discuss the possibility that the degree of substitutability between
two attributes is not fixed, but increases of decreases depending on the extent of poverty. It is plausible to
assume that the elasticity of suhgion between dimensions of poverty is of minor importance when one is
very deprived in one of the two dimensions. For instance, if somebody is extremely far below the poverty
line in terms of food, the contribution of a small shortfall in educatiorrébably rather immaterial for
evaluating his overall poverty. On the contrary, if both attributes fall shortly of the poverty line for a small
amount, the contribution of the deprivation in education will become stronger in determining overall poverty.
Analytically, a way to allow for substitutability of attributes be linked to the levels of poverty is to render the
parameter on the elasticity of substitution between the attributes a fuatctt@nlevel of poverty.

8 The issue on complementarities across deprivations and their reflections on later human development
outcomes will be discusssed in more depth in Chapter 7.

8 This possibility, by overcoming the ethical considerations that would favour the muléphjved, shows

how much value judgments and ethical considerations are embedded in poverty analysis and measurement.
8 This axiom has been called in various ways: from Y to X: association increasing rearrangement (Alkire
and Foster 2007); from X to Y: assoomti decreasing rearrangement (Boland and Proschan 1988);
correlation increasing transfer (Tsui 1999), correlation increasing switch (Bourguignon and Chakravarty
2003).
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P(X;2)2 P(Y;2).
(18) NonIncreasingness under Correlation Increasing Switch (NICIS):For any
WH NO wdand O N D w@ if ON L is obtained from Y by a correlation
increasing switch of twgomplemenattributes between two poor individual, then:

O H 0 Whs
Poverty is norncreasing subsequent to a rise in the correlation between two attributes
when these attributes are complements.
To wrap up, the axiom of UM only takes into account inequadithin dimensions,
while it leaves out the issues of inequaltgtweerdimensions and of theelationship
between the attributes. For this reason, the axioms of inequality decreasing switch and
correlation increasing switch were later introduced in tikerdture by Tsui (2002),
Bourguignon & Chakravarty (2003), and Rippin (2010).

2.3.1. An Overview of the Most Common Functional Forms for Axiomatic

and Multidimensional Poverty Indexes

Each set of axioms adopted leads to a different class of measures, as the fulfiiment of
one set will necessarily lead to the violation of another. For this reason, there is no
Abest poverty measureo in absol ut evertyer ms:
measurement, the choice on whether preferring one measure with respect to the others

is dependent on the overall purposes of the analysis and on the context in which the
overall measurement is conducted.

Additionally, even though the empirical litiure on the topic has been flourishing

over the last fifteen years, the theoretical papers that developed different classes of
measures can be counted on onebés fingers.
according to (i) the selected approach tonitfecation or (ii) the set of axioms

fulfilled by the measure. In this review, we adopt a chronological approach to the
presentation of those contributions, starting from the first, seminal paper that proposes

a multidimensional and axiomatic class of pay measures by Chakravarg al.

(1998). The basic premise of this work was to develop a class of multidimensional
measure that could be decomposable with respect to both subgroups of population and
different attributes, in order to derive those usdiut wwaay poverty profi
have been discussed in the previous section. In doing so, Chakravarty and collegues

adopted a union approach to identification, i.e. one deprivation in one attribute is
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sufficient in order to identify the person in the sétthe poor. The resultant class of
poverty measures is characterised by the following general form:

“ 0 w
T w -
3 a ¢

0
Chakravartyet al. (1998) demonstrated that (1) is the only family of measures
satisfying CN, SD,FD, S|, SF, MN, UM, NM. In particular, depending on the
functional formf selected, the index will assume different characterizaffonm
particular, when:
Q0 p o
where0 —andd >slthe parameter of inequality aversidhe index results as

being a multidimensional extension of the FGT (1984) class of measures:

W p C

S o W
L oo 7 I}

When the individual poverty functioinis logarithmic, such as:

~

Q0 a& h
whereo — and® & Q&ho , the resulting index is the multidimensional

extension of the Watts (1968) index:

- .. a -
0 WH ol 11— W
3 5 q
Finally, when "Q0 p 0 and m ® ph the resulting index is a

multidimensional extension of the subgroup decomposable Chakravarty (1983) index:

P W .
- ® — W
3 p C

0 G

Note that the additivity of the Chakravargy al. (1998) family of measures rules out

the posdiility of fulfilling correlation-increasing switch axioms. In other words, the

8 This section heavily draws on Chakravarty & Silber (2008).
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attributes are considered independent from each other. A few years later, the works by
Tsui (2002) and Bourguignon and Chakravarty (2003) contributed in the direction of
undersanding the effects on the resulting poverty measure when the hyphotesis of
independence is abandoned and the correlation between the attributes is taken into
account.
In particular, Tsui (2002) by building on the seminal contribution by Atkinson and
Bourgugnon (1982), made a first attempt to understand the way in which how
different deprivations tend to be associated rather than being independently distributed
one from the other through the following
These features are reflected in following measure, Wwhis a noradditive
multidimensional extension of the index developed by Chakravarty in 1983:
v o}
o o g o
with r;i [0,1]. By allowing for the correlation across the attributes, the possibility of
factor deomposability is inevitably ruled out, as credsrivatives are now different
from zero. In particular, the latter are negative, implying that the attributes can be only
substitutable in Tsuids formulationo Addi't
individual weighting function is required because NIW is automatically fulfilled. This
not only means that all the deprived individuals are considered poor (as Tsui adopted
an union approach to identification), but also that they are implicitly weightethe
basis of their degree of deprivation.
Bourguignon and Chakravarty (2003) pushed
across attributes by allowing the attributes being either substitutes or complements in
a new general class of subgroup decosgble poverty measures. By taking
transformations (obviously, not necessarily additive) of the individual poverty gaps in
different attributes, they specified the new class of poverty indexes that fulfills NDCIS
or NICIS, depending on the functional fofnadopted. In particular, they explored the
implications of adopting the appealing constant elasticity of substitution (CES)

functional form, resulting in the following measure:
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Withw mB & pNn pIT  p8or each individual the poverty shortfalls in

each attribute are first aggregated into an average shortfall with pargmatet

weights @ (Chakravarty & Silber 2008)As [ increaseas, the isopoverty curve
becomes more conxe Multidimensional poverty is then defined as the average of
those shortfalls raised to the power U in
sensitivity towards extreme poverty. p ensures that the transfer principle for a

single dimension is fulfilled, while when plf  p extends this principle to
individuals that are simultaneously poor in many dimensitmshe case of only two

attributes the index becomes the following (BiB005):

5 1) 3y p d (bFl (I)— sz (bF] (I)F]
O f - — —_— T
Aol € o} o}
where the positive value afreflect the relative weight of the second attribute viz. the
first one.
Bourguignon & Chakravartyodos i nNDPxor NMIRquire

depending on the relationship between the two paramietansl U when attributes are
considered substitutes @ ), tle poverty measure will fulfil NDCIS. Conversely,
when attributes are complement) ( 1O, the measure will then satjsfNICIS.
Additionally, for very high values of (I © Hb), attributes are considered perfect
complement®. On the other hand, whénis equal to 1, attributes then become perfect
substitutes. This is equivalent to the hypothesis underlying the monetanyaapp in
which all the constituent dimensions are deemed being subs¥ft(@wpter 1). With
respect to Tsui bés methodol ogy, Ma as oumi an
proposed by Bourguignon & Chakravarty has the twofold advantage of rendering
explicit the role of the weights, whether explicit or implicit, in the measure, and of
being broader by providing a more general formFan (1) above.

Up to now, all the indexes reviewed took a union approach to identification, which,
has discussed e&t, entails an inflation of the number of the poor, and a mistargeting

of the most severely deprived people. In order to counter those disadvantages, Alkire

% n the case of d=2, thedpovertycontourswills assume the shape of Leontief curves
8 | the bidimensional case, the isoverty countours are straight lines.
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& Foster (2007, 2011b) proposed a new, intermediate approach to identification, the
dual cutoff méhod. The innovation brought about by Alkire and Foster relies on a
simple, yet powerful, idea: if only one deprivation and all deprivations are
respectively too weak and too strict requirements in order to identify the set of the

poor, an intermediate ooiff, k, can be used for identification. As 1«< d, both the

uni on and the intersection approaches are

identificati on. The 6édualityd of the i dent

main thresholds ra needed: the first one is the dimensional poverty #jd.e. the
minimum threshold to set the deprivation within each attribute, while the other is the
crossdimensional cutoffk, which aims at counting in how many dimensions the
person is deprived. &ically, after having identifiedeprivationsthrough dimension
specific cutoff, deprivations are aggregated in order to identify the poor. In particular,
the aggregation is allowed through the following class of measures that extend in

multidimensional paces the welknown FGT family:

AL sﬂg & 00 o R

L C goe | P Q@ @
withf 1m0 @B U JQw noe G

In her contribution, Rippin (2010) criticized the Alkire & Foster method byuerg

that the setting of the dimensional cut&fintroduces a further element of arbitrariness

in the measure. She then deals with the issue of identification directly in the
aggregation step through the introduction of the axioms related to the ingqualit
decreasing switches (NIW(S)). When the latter are imposed to the measure, an
identification functiony (d;) that is increasing in the number of attributes in which the
individuals are deprived is implicitly introduceg.(d;) identifies as poor all the
individuals that are deprived in at least one dimension, and then weight them on the
basis of the number of dimensions in which they are deprived. By doing so, Rippin
(2010) obtains a new family of decomposable poverty measures that is sensitive to the

distribution among different attributes:

~ ~ ~
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. . . . rQ Q@ o . ., .
with @ m™B & pl+QMw T 00 QAIAQ NoTip  non
decreasing im;
The advantage of Ri s phe anfy Jamily ®faadditiveemeasigest h a t
that satisfies NDS, which means that is also distribusensitive. This follows the
two-step procedure she developed in order to measure multidimensional poverty. First,
individuals are identified as poor throughet union method, and then they are are
weighted according to the degree of deprivation they experience. As a second step,
individual poverty levels are aggregated in a populaterel poverty measufé

2.3.2. Measures based on Fuzzy Set Theory

Although many ofthe contributions in the literature of fuzzy set theory do not
explicitly refer to some axioms, this approach can be still considered as part of the
broader family of axiomatic measures as some authors have offered a fuzzy
reformulation of the axioms fomequality (Basu 1987) and poverty measurement
(Chakravarty 2006). Measuring poverty through Fuzzy Set Theory has been gaining
increasing attention since the beginning of the 1990s. The basic idea behind the
approach is that povecanc eipst oa (fSbkerno ald9 9a3n d
seen as a continuum of different deprivation stafe®? overty i s certai
attributecharacterising an individual in terms gresencer absencéut it is rather a

vague predicatéhat manifests itseih differentshades and degree¢éCheli & Lemmi

1995, p. 118ijtalics in the origina). For instance, the assessment of a given attribute

can be conducted either through determining whether the person is completely
deprived in that attribute or her endowment is abthes deprivation threshold, or by
assessing the actual degree of achievement in the attribute itself. By following the
second route, fuzzy set methods go beyond the dichotomous identification of the poor
imposed by poverty lines or deprivation thresholdotigh the use of a generalised
membership function, which assigns a value between 0 and 1 based on the degree of
deprivation experienced by the person in the attribute (Chiagdartinetti 2000). In

this way, fuzzy methods are able to better capture miensic complexity of the

8 Rippin also showed that the other indexes presented in this review can be modified in order to fulfill the
NDS axiom.
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poverty concept, and, at the same time, to avoid the discard of precious information
that would have been otherwise lost in the case of @etdichotomisatiorf§.

More formally*®, given a set X of elementsix X, any fuzzy subset A of X is defined

as follows:6 8 off o , where* ®: X Y [ Omemberships funttibie the

fuzzy subset A. The valug 0 w indicates the degree of membershigxon A. Thus ,

‘* ® Tmindicates thatx does not belong t@, while‘ w p that x completely

belongs to A. Withim ‘* @ p, x only belongs toA partially and its degree of
membership of A increases ds tends to 1. This means that the fuzzy formulation
encompasses the standard dichotomous case, which now becomes a special case of the
fuzzy approach (Cheli & Lemmi 1995). The choice of the membership function is
hence a critical step if this approach, anidl depend on the context and purposes of
measurement (Chiappeidartinetti 2000). A second challenge regards the rules for
manipulating the resulting fuzzy sets, which is critically linked to the set of axioms

chosen to identify and aggregate the resglsets (Bettet al. 2008).

2.4. Non-Axiomatic Approaches

Under the genAxiabt mataigc oAppmMoachesd there a
highly heterogeneous methodologies for multidimensional poverty measurement: (i)
Composite indexes; (ii) Efficiency alyais tools; (iii) Latent variables methods; (iv)
Information theory. Their commonality lies in the fact that neither of them requires the

measure to fulfil a set ox axioms.

8 An early attempt to incorporate these concepts in multidimensional poverty measurement was
conducted by Cerioli and Zani (1990) by building on the seminal contributions by Zadeh (1965) on
AiFuzzy Sets Theoryo. Their applenmc(h995) avilsichtalleda@ér deve
Totally Fuzzy and Relative ApproachT FR) , and then by Chel. (1995) ,
(1998) and ChiapperMartinetti (2000, 2006). Since the first contribution by Cerioli and Zani (1990),

the approach basically pursd two distinct research agendas (Bettal. 2008). The first is related to

track poverty ovetime and poverty dynamics (Cheli and Betti, 1999; and Bsttal, 2004) via the

use of transition matrices. Another focused more on capturingithe-dimensional aspects of poverty

and developed the concepts of o6émanifestod and 061l ate
of differernt dimensions (Betti & Verma 199%nd Verma and Betti (2002).

8 This section draws on Cheli & Lemmi (@6).
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2.4.1. Composite Indexes

Composite indexes represent the most basic way to combiliglaattributes into a
summary measure. The analysis of the order of aggregation (as discussed in Section
2.2.2) is useful to distinguish between two main types of composite indices: a first that
combines indicators which were previously aggregated adralviduals (e.g. data at

the national level), while a second one aggregates multiple indicators or dimensions at
the individual or at the household level first, and then across individuals next in order
to derive a measure for the whole population (E005).

With respect to the first group, the UNDHRuman Poverty Ind€R (HPI, Anand & Sen

1997, UNDP 1997), represents the first tentative to provide natlemal estimates of
human poverty in three main dimensions of deprivatidrfeealth, education and
standards of living) based on the CANationallevel indicators on life expectancy
(HPI1y), adult literacy (HPJ), and a composite index aimed at capturing material
welfare (composed by three indicators on access to health care and safe water, and the

percentage of malnourished children) (HP&are combined in the following way:

"00 ‘0 0 '00 "0 0 00 'O U 00 ‘Oh
Where 0 is the weight attached to dimensiond 0 0 phand — p&rhe
value of the parametef is of critical importane for the rankings the HPI conveys.
Analogously to FGT (Fosteet al. 1984) indexes, whed is equal to one, the HPI
reduces to a mere arithmetic mean, wherea$iasreases greater weight is attached to
the most deprived dimensions. Finally, dgoes tevards infinity, the index will tend
to assume the value of the indicator in which deprivation is greatest. In the actual
calculations of the HPdl is equal to 3. As such, cardinal and ordinal comparisons will
be sensitive to the arbitrary values assigreetldth the weights and the parameder
A second type of composite indicators employs micro data in order to aggregate first
across dimensions for the same unit of analysis, and then across units. An example is
the measure of multidimensional poverty inetiEuropean Union provided by

Smeedinget al. (1993), which summarises information on multiple deprivations

%1n 2010 the index has been substituted by the Multidimensional Poverty Index based on thEodsidre
methodology (Alkire & Santos 2010).

L There is also another version of the HPI that was developed in order to capture poverty in advanced
economes. See UNDP (2011).
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(health, housing, education, and income poverty). . Although the authors refer to their

i ndex as a Amul tidi mensi onal metricso, T
standard monetary assessments because the price values-wfcome dimensions

have bem imputed for aggregation. Through their methodology, Smeeédingl.

(1993) merely extended the traditional income approaches by incorporating into the
measure asetofnenonet ary di mensi ons, which is di°:
met hodo odnsiomal évaliatibn advocated by Sen (1992) (Chapter 1). This is

also complicated by the difficulties of imputing monetary values for some dimensions

that have the nature of public goods or quasi public goods, such as education, which is

deeply problematic

2.4.2. Methods Based on Efficiency Analysis or Distance Functions

Lovell et al. (1994) borrowed from the literature on efficiency analysis and distance
functions used in production models to develop an original framework for aggregating
multiple dimensions of @ll-being in a CA framework. Distance functions are a tool
typically employed in production economics to measure the distance between a set of
inputs and a set of outputs. The innovation of Lowagld his colleaguewas to extend

a methodology typically el in microeconomics to measure productivity through
distance functions to the measurement of the \weihg obtained from a given bundle

of resources. The two problems, in fact, share the goal of obtaining a summary
measure of achievement starting fromwade range of information (Ramos 2005).
With this aim, Lovell et al. (1994) estimated three different distance functions, which
respectively capture various aspects of vaing: (i) standards of living; (ii) quality

of life; (iii) transformation efficiemy. While the former index captures material well
being, the second provides a measure of achieved functionings, and they were
respectively calculated through inputs and outputs distance functions. Finally, the
third one provides a measure of the individpaoficiency in converting available
resources in welbeing outcomes, or in the CA framework, of the individual
conversion factors through an additional output distance function. As for the purposes
of this Chapter, the reader will be provided merelyhvihe intuition behind this work,
while formal aspects of the methodology will not be covered. An input distance
function measures the radial distanf®f the weltbeing achieved by an individual

with respect to a given baseline. The latter is anwstlbeing curve, i.e. the set of
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inputs that all yield the same functioning or wke#ing level, which, for simplicity, is
set equal to one. The higher the value of the input distance function (or alternative, the
farthest is from that baseline), the highee tlevels of weHbeing achieved for that
individual. Hence, by construction, the input distance functiowill be equal or
higher than one, for those individuals that have large resources vectors. The concept is
exemplified inFigure 3.Consider a simplease, where we have only two inputs (say,
caloric availability and access to safe water) that contribute to the achievement of a
given functioning (i.e. being adequately nourished). Points fy1A,y2A) and B=
(y1B, y2B) represent the resources availabte ttvo different individuals.In this
example, individual A is superior to B terms of inputs availability as the former lies
above the baseline that allows for achieving a decent level of nutritional capability, i.e.
the iseowellbeing curve. An alternate interpretation off is the extent to which the
input vector available to A could be potentially contracted in order to reach the
isoquant.
Analogously, the construction of the output distance fundfiérinterpreted by Lovell
et al. (1994) as a qualt of life index - is exactly the same of the input distance
function, and the only difference lies in the way in which the baseline is conceived. As
opposed to the input distance function, which captures the amount of resources that
could be shrunk in oraeo reach the isevellbeing curve, the output distance function
measur es t he extent to whioch an indi vi detu
functionings, in this case) could be potentially expanded to the most efficient output
achievable given the vectaf resources available and the individual efficiency in
converting inputs in quality of life. In this case, the baseline of the model reminds a
standard production possibility frontier (M&vlell et al. 1997), which, in this case,
bounds the functioningpace from above rather than from below the resources space.
In microeconomics, the production possibility frontier indicates the most efficient
combination of outcomes achievable, given a input vector and the available
technology in the economy. In thizmse, the value dfi will be equal or minor than
one, for those individuals who do not achieve the best combinations of outcomes
possible.Figure 4 illustrates this idea. Instead of two inputs however, Loet¢lal.
(1994) introduced two functionings, i.e. literacy and nutrition. The frontier represents
all the efficient combinations of those outputs that produce the same level of well
being, given tb same amount of inputs available to both the individuals. Now is
individual A which is inefficient in converting her available resources into achieved
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well-weing, as her value for the composite index of multidimensional-beifig
achieved liesnside theoutput set. The value of the output distance function, or, in the
authorso terminology, the fistandard of I
well-being could be potentially expandé&u order to achieve the maximum level of
well-being, which inthisc ase rel ates to the frontier.
efficiencyd curve provides the measure of
resources available to her mutimensional welbeing.

The authors claim that the advantages of usingadcs# functions are mainly three:

first, given that they are ratios, they are independent of the unit of measurement, so
that the issue of absence of a common measurement unit for different functiéigngs
overcome. Second, there are agriori weights onthe different dimensions of well

being, as they are determined by the distance functiobast, but not least, estimates

of the individual conversion factors are also provided, which is probably the most
interesting aspect of their application with respt the operationalization of the CA.

In their paper, Loveland colleagueshowed that individuals are not equally proficient

in transforming resources into functionings, as the rankings between the standard of
living and quality of life differ, pointig to the individual heterogeneity in conversion
factors pointed out by Sen. As such, relatively resoueerived individuals were

found to lead a relatively high quality of life, and vice versa veeltlowed individual

to conduct quite miserable existencas measured by the same functioning froftier

The main drawback of the methodology relates to the estimation of the parameters of
the functions employed in the calculation of the distance functions. Latedl.

(1994) and the following authors who gited this method for the measurement of
multidimensional weHbeing Oelhausse, 1996; Deutsch et al. 200&mos 2005;
Ramos & Silber 2005) used Corrected Ordinary Least Square (COLS) to estimate the
parameters of the distance functions. These are therdogethto provide a scalar

measure for both the standard of living and quality of life indexes. However, this

92 As discussed in the first chapter.

% As it will be thoroughly discussed later, some commentators may not see this as an advantage of the
method, as they consider the setting of the weights as an inherently normative issue thdiecanticely

left to empirical tools.

% An interesting point Lovellet al. (1994 found is that inequality in the standard of living understates
inequality in the quality of life. In their empirical application on Australian data, they found that resources
are more equally distributed than functionings.
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method can lead to significant problems efidogeneity®, which has not been
addressed satisfactorily in the context of the COLS procedeatéch& Silber 2003;
Ramos 2005). Moreover, the methodology suffers from another major drawback: it
can yield very equal distributions that may display exceedingly low levels of poverty
(Ramos 2005). Ramos and Silber (2005) argued that such high degrees of
concentration are probably a consequence of the qualitative nature of the data of the
variables typically employed in multidimensional studies of vbaing, and of the two
aggregating stages required to arrive at the overall index ofhveallg.

To sum up, thaistance function approach is an interesting attempt to tackle the issue

of aggregation. However, as Ramos (2005, pp22Brecognised:

A

Afas it stands today, Lovell et al . ds met
entirely satisfactory answer to the mamethodological challenges raised

by the multidimensional analysis of poverty. Therefore, further
developments are required if it is to become a widely used method and not

to remain as the ever promising candidat

% In econometricshe problem oendogeneitypccurs when thindependent variablis correlatedwith
theerror termin aregressiomodel. This implies that the regression coefficient itDadinary Least Squares
(OLS)regression ibiased
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Figure 3 An Example of Input Distance Function.Source: Ramos (2005, p. 39)
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Figure 4 An Example of Output Distance Function. Source: Ramos (2005, p. 38).

™ B
/
N\
\  PPF(x)
P(x)
III
0 Yia o Ye ¥
2.4.3. Latent Variable Methods
As shown inFigurel, under the gener al tag of o661 aten

different methods based on various statistical tools (Khrishnakumar 2007, 2008). The
undetying assumption that they share is that capabilities are latent or unobservable
phenomena, which can be proxied through a set of observable indicators (Kuklys
2005; Di Tommaso 2006; Krishnakumar 2008; Khrishnakumar & Ballon 2008). In
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particular, many authrs addressed the measurement of multidimensional concepts
through the use of the following statistical tools: (i) Principal component analysis
(PCA) or Multiple Correspondence Analysis (MCA); (ii) Exploratory Factor Analysis;

(iii) Structural equation magls;and finally, (iv) Rasch Models.

Even though apparently they may seem mor
weights are based on statistical techniques, some commentators may question
empirically devised aggregation strategies, as they see theeclobieveights and
parameters is inescapably theoretical matter and argue that these choices cannot be left
entirely to any statistical technique, no matter how refined it is: without any sound
theoretical foundation or justification, inevitably problemsibpime a s ur e men't Wi
theoryo (Koopmans 1947) will ari se.

i Measures derived from Principal component analysis (PCA) or

Multiple Correspondence Analysis (MCA)

Principal Component Analysis (PCA) is a standard tool in multivariate statistical
analysis that aims to reveal how different variables change in relation to each other
and how they are associated (OEGRC 2008). Basically, the key idea behind PCA is

to degermine orthogonal linear combinations of the variables in order to capture the
greatest variance in the dataset. A related goal is the description of the available
information in a synthetic way, without imposing aaypriori hypothesis on the
structure 6 correlations of the data. As such, PCA is not strictly speaking a latent
model (as it does not presuppose any models!), but it is nonetheless included in this
section for two main reasons (Khrishnakumar 2008): first, this technique has been
widely used m the context of multidimensional webleing measurement as well in the

CA literature (Ram 1982; Slottje 1991; Klasen 2000; Collicelli & Valeri 2000;
Noorbaksh 2003; McGillivray 2005; Ferlouzzi et al. 2006); and second because,
under some specific conths, PCA can be assimilated to factor models (Jolliffe
2002; Khrishnakumar & Nagar 2008). In empirical applications, the first derived
component (i.e. the one that captures the most of the variance) is usually interpreted
as a multidimensional index ohé¢ concept under investigation. A related procedure

that has been explored in the literature is the one of Multiple Correspondence Analysis

% Components in PCA are by construction the linear combination of the indicators weighted by their
component loadings (i.e. the correlatiatween the indicator itself and the principal component).
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(MCA) (Asselin & Ahn 2008; Asselin 2009). MCA is essentially the counterpart of
PCA in the case of categorical datsnalogously to PCA, it has been used to detect
and represent underlying structures in a data set, and, given the high variety of
categorical indicators usually employed in poverty measurement, it seems a
particularly useful in this context.

PCA and, to desser extent MCA, are ones of the most frequently used statistical
methods in the empirical literature of multidimensional poverty measurement. This is
probably due to their relative computational simplicity relatively to other
methodologies (Krishnakuma&007). Nonetheless, it is important to stress that they
are mainly data reduction techniques based on correlations and no statistical inference
can be drawn from upon these types of analysis. Moreover, as PCA results are based
on the existing correlationsf the indicators included in a given dataset, results are
highly datadriven. This means that both comparisons over time or across cotihtries
based on PCA are problematic.

Most importantly, some indicators that are normatively relevant can be excluaad fr

a measure computed through these techniques because of the absence of correlation
with the other indicators of the analysis. This possibility stresses that the exclusive
reliance on those statistical technique may clash with the theoretical soundrbes of
analysis itself. The same caution should apply in those cases when weights that are
derived from PCA, especially, again, when they are used for comparison between
different datasets or different points in time. Assessments are particularly sensitive
also to slight changes in the dataset (e.g. the inclusion of new households) and to the

presence of outliers.
il Measures Based on Exploratory Factor Analysis (FA)

In Exploratory Factor Analysis models (EFA), observed values are seen as linear
function of acertain number of unobserved latent variables (i.e. the factors). As
opposed to PCA, factors analysis provides a linear model that explains the observed
indicators as expressions of the latent construct plus an error term. For instance, a one

factor modeis the following®:

%7 As for instance, Asselin & Vu (2008) did to analyse the multidimensjpmartydynamics inVietnam.
% The notation follows Kuklys (2005)
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where L] is a vector of factor loadings that are estimated from the covariance matrix
and that represents the correlation between each indicator and the underlying factor,
& . The model relies on the assutiom that e the error term, is independent and

identically distributed, which can be particularly stringent in some cases. By
modelling the error term, EFA treats explicitly the issue of measurement error, which
may reflect the inadequateness of the iathe to capture the latent construct and/or

low score reliability. However, as noted by Walker et al. (2007), factor analysis may
lead to exaggerated estimates of measurement error and usually entails additional
mathematical manipulation (rotation). Thisuld prevent meaningful comparison of

the multidimensional phenomenon over time, thereby limiting the ability to assess
policy impact.

As PCA, EFA is a widely used technique in empirical works measuring
multidimensional measures of wddkeing and povertyMassoumi and Nickelsberg
1988; Schokkaert & Van Ootehgem 1990; Balestrino and Sciclone 2001; Sahn & Stifel
2000; and Lelli 2001; Ferro Luzat al. 2008, which are usually derived from the

first factor. Weights are also statistically based on the veeiaof the indicators
themselves. Walkeet al. (2007) outlined three main problems of analyses based on
this methodology: first, composite index based on EFA are sensitive to the
measurement error in the original variables. This issue is further amphtiet the

latter are used to develop factor score and the factor scores are used across several
years, and, for this reason, these measures cannot be meaningfully used to make
comparisons over time (Loelhin 1992). Second, factors are often rotated intorder
ease interpretation and improve fit with a theoretical model. As a result, factors are not
necessarily comparable over space and time (Haase & Prarschke 2005). Finally, as the
name makes explicit, EFA is essentially an exploratory technique, as oppmsed
structural equation approaches such as Confirmatory Factor Analysis (CFA), which

seem to provide more promising solutions to overcome those problems.

% Ferro Luzzi et al. (2008), after having derived thmEiverty measure from EFA, then use cluster anatysis
determine population's subgroups that are unevenly affected by the various dimensions of poverty, which
they use as to identify the set of the poor.
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ii. Structural Equations Models (SEM)

Under the general tag of SEM, there is a variety of distinct adetlogies that differ

on the basis of the statistical tools employed and on the assumptions they make
regarding the nature of the associations between the variables and their causal links.
Nonetheless, CFA (Bollen 1989; Kline 2011), Multiple Indicators Whdtiple Causes
(MIMIC, Joéreskog & Goldberger 1975; Zelldner 1970; Muthen 1979) and full SEM
models all share the key assumption that a latent construct can be estimated through a
set of observable indicatdf (Bollen 1989; Khrishnakumar & Nagar 2008; Ky&

2005; Kline 2011).

As in EFA, latent variables in SEM represent hypothetical constructs or factors, which
are explanatory variables assumed to reflect a continuum that is not directly
observable. In turn, those constructs are measured through a smbsefvable
indicators, which are modelled as linear and indirect expressions of the latent
phenomenot?* (Kline 2011). This structure allows for simultaneously tackling the two
issues of lack of aggregator into a composite measure of achievedeurdl and of
measurement error: on the one hand, estimates of the latent variables can be derived
through obsered indicators, and the distinction between observable indicators and
unobservable variables allows one to test a wide variety of hypotheses regarding
construct validity (i.e. whether all the observed indicators are coherently measuring
the designed constet) (Kline 2011). On the other hand, the issue of measurement
error is directly addressed through the introduction of a residual term that represents
the variance left unexplained by the factor and the corresponding indifator
(Joresdog& Goldberger 19786resdogl981; Kline 2011). By modelling explicitly
random measurement error, the latter can be isolated and controlled for in a way that it
is not possible in EFA (Walkeat al.2007).

WrEor a discussion on femgldo BEveritt&Dehn @Y.l i ti esd of SEM
91 However, asnoted by Walkeret al. (2007) aggregation through EFA involves a weighted sum of the
variables that tends to exaggerate measurement error. Marétfvarusually involves rotation, which
prevents meaningful corapison of the composite score over time, thereby limiting its use to assess policy
impact.

92 \ore precisely, MIMIC models allow measurement error only in the endogenous variables (measurement
part), while full SEM models allow for measurement error in lwttlogenous and exogenous variables.
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Mo st i mportantl vy, SEMG6s f undametheoetlical pr er o

foundations before the model is specified (Bollen 1989; Wateal. 2007; Kline
2011). Unlike EFA, it is up to the researcher to put forward hypotheses on the number
of latent factors and how they are associated with the observed indicGtdriater to
check the consistency of his theory with sample data. In this way, not only the typical

problems of instability of rotated solutions, prevalent in EFA, are eluded (Watker

a.,.2007) , but al so the key | ssuaeanans fl947, me as u

common to many empirical techniques for aggregating indicators, is avoided.
Additionally, MIMIC and full SEM models also aim at explaining what causes the
latent variables to change by introducing some exogenous variables that are believed
to have a causal influence on the latent factors (Joresk®g3; Joreskogand
Goldberger 1975;Khrishnakumar 2008; Khrishnakumar & Nagar 2008). In this
framework, observed variables are function of the latent factors, which, in turn,
depend on some exogenousriables. In particular, MIMIC allows for the
simultaneous estimation of the measurement model and the incorporation of a set of
causal variables in the structural model for the latent construct (Lester 2009). Pushing
this concept further, SEM also alloworf interplay between latent variables and
exogenous factor$®. The solution of a SEM model leads to the simultaneous
determination of all the latent dimensions considered in the model. Given that these
models provide the simultaneous determination of tHatioms between the many
dimensions of welbeing, poverty, or other multidimensional concepts, SEM go
beyond oneway causal relationships usually found in empirical works as they allow
for the reciprocal feedback among the different latent dimensionsatbatonstitutive

of overall welltbeing achieved. Moreover, a full structural equation model is an
efficient tool to deal with measurement error in both endogenous and exogenous
variables (as opposed to MIMIC, which only captures error in the endogenous) te
Given these characteristics, SEM appears as particularly suitable for the analysis of
multidimensional phenomen&® (Khrishnakumar 2007; Khrishnakumar & Ballon
2008; Sabatini 2008), such as wbging (Cracolici et al. 2010).

193 For instance, if the aim is to measure the latent dimension of individual empowerment, it is plausible to
argue that the latter is also influenced by some exogenous factors, such as the social and the political contex
Yror a discussion on Amyths and realitieso of SEM
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Works adopting the MIMIC ramework are Di Tommaso (2006) and Kuklys (2005),
while Khrishnakumar (2007) and Khrishnakumar and Ballon (2008) adopted the SEM
framework to estimate human development and capability poverty respectively.

iv. Rasch Models

Rasch models are traditionally empén in psychometrics, in order to measure latent
traits such as intellectual quotient, sociability or ssdfeem, which in turn cannot be
observed directlyRasch estimates provide the tesa k er 6 s probabi l ity
specific test item correctlyThe probability of success is estimated through a logistic
function of the difference between the ind
way, the Rasch model allows for the determination of an interval scale of scores for both

t he i tfieulty@dthellatdnt construct to be measured.

Rasch models have been applied to poverty as well as to food security measurement
(e.g. Fusco & Dickes 2006; Deitchler et al. 2011). The application of psychometric
models to define aggregate measures oftidimensional welbeing or poverty is
possible if one considers poverty as a latent construct and the positive answer to an
item as a deprivation. If the set of items selected on theoretical grounds as indicators
of poverty conform to the Rasch modeletha poverty or deprivation index can be
estimated from the simple sum of the dichotomous items. Although Rasch models
usually presume unidimensionality in the construct they are measuring, recent
developments of the psychometric literature have triedveramme the assumption of

unidimensionality through the design of appropriate techniques (Bartolucci 2007).

2.4.4. Axiomatic methods based on Information Theory

Information theory was first developed as a discipline in theory of communication,
which aimed at measing how much data can be transmitted without significant loss
or entropy. In this framework, the latter stands for a measure of the uncertainty in a
random variable, and, when comparing two probability distributions, the relative
entropy is an index to easure the distance between them. Theil in 1968 was the first
author in economics that borrowed the conceptual framework of information theory in
order to measure inequality (Theil 1968). In particular, the index measures the
distance of the actual distubion of incomes and the ideal one in which everybody

receives an equal income share.
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Almost 20 years later, Maasoumi (1986) adopted the concepts of generalised entropy

in order to derive a measure of multidimensional inequality that aggregates the vector

xi of individual i achievements inattributes into a scalar measuring overall individual
achievement® . According to Maasoumi & Lugo (2006), this formulation is
Afefficiento, in the sense it wuses al/l t he
attributes considered in the summary or aggregation function. From a statistical point

of view, any poverty index is a function of the distribution of the considered
attribute(s), or in other terms, is function of the moments of the distribution of the
attributes® As such, any poverty index entails some loss of information, as it does

not exploit the whole distribution of the attribute(s), unless it relies on the mement
generating (or characteristic) function (which is equivalent to the whole distribution).
Information theory measures provide accurate and complete information on the
divergence between the empirical realisation of a casual variable and its uniform
rectangular distribution, which is a measure of the differences between their entropies,

or Ar enltartoipvyed .e As no ot her poverty index
Maasoumi and Lugo (2006) argued that entropy or other information theory measures
can be considebedtasi hbgquabetypynmheasures (M
Starting from this pmnise, the two authors adapted the information theory apparatus

to the measurement of multidimensional poverty and provided an empirical
application on Indonesian data (Maasoumi & Lugo 2006, 2008). Their methodology
entails two steps: first, they constricsummary measure of the relative entropy at the
individual level §, where the latter denotes the aggregate function for individual

based on her vector pfttributesoo & fo B o . Then, they provide a weighted
average of the individal relative entropy divergencesS and each

w & ho Bhd inthe following way:

. oy
O "Yop O Y

Qv
Q

%5 The first contribution in the domain of multidiemensional measures of poverty based on axiomatic theory
is Miceli (1997), whichused a relative approach to poverty agtimated the share of poverty in the
population by using the distribution of an index of achievement related to entropy

1% From this view, poverty analysis is concerned with the lower tail of the distribution of the selected
attribute(s) (Maasoumi &ugo 2006).
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where w; are the weights attached to the generalised entropy divergence for each
attribute. Inorér t o derive the dAopti mal I nf or mat

O Dis then minimised with respect & such thaB"Y p:
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In this way, the index can allow for a certadegree of substitutability between
attributes that are below or above the corresponding thresholds, which means that it
satisfies the weak version of the focus axiom. One of the main critiques that the
authors address to Tsui (2002) and Bourguignon & Chakar t y 6 s (20
methodologies relates to their adoption of both the focus axiom and the union method
to identify the poor® : according to Maasoumi and Lugo (2008), the double
requirement for the index to be insensitive not only to ithdividuals above the
poverty thresholdz (as the weak version of the axiom requires) but also to those
attributes above the poverty thresholds for individuals who are deprived in other
dimensions (due to the strong focus) and the ideassentialityof all the attributes
(required by the union approach) is too strict too be plausible and leads to exaggerate
poverty rates. As such, they opt for an intermediate position that allows for some
degree of substitutability.

Following Sen (1992), however, the question that may arm®@ this approach in the
context of extreme poverty in developing countries (as discussed in Chapter 1), is
whether there could be a degree of substitutability and to which extent it can be
allowed, or if there is indeed a core set of deprivations thdtaoat be tradeaff, to

which extent compensability can be allowed. Another relevant question relates to
whether the parameters related to the elasticity of substitution should be considered

the same for each individual, or there are different degreeslifterent groups of

197 Maasoumi & Lugo (2006) also show where and under which conditions the Tsui (2002) and
Bourguignon & Chakravarty indices can be subsumed by the broader information theory approach they
propose.
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population due, for instance, to individual heterogeneity in the conversion of resources

into well-being.

2.5. Conclusions and Issues for Further Research

The aim of this Chapter was to review the different aggregation methods explored in
the literature in order to derive multidimensional measures of-lghg or poverty,

which are widely seen as multidimensional phenomena. The empirical analyses
stemming from those different methodologies showed that rankings may substantially
vary depenthg on whether the aggregation is done in unidimensional or
mutldimensional spaces. In the case of poverty, all the empirical analyses reviewed
agreed on showing that households that are multidimensionally poor may not be
monetary poor, and vice versa (lalvet al. 1994; Klasen 2000; Duclost al. 2006;
Deutsch & Silber 2005; Betti et al. 2008; Massoumi & Lugo (2008); Alkire & Santos
2010), which point to the necessity of integrating traditional welfare assessments with
multidimensional evaluations. The aé@spread recognition of multidimensionality of
these phenomena has important implications for antipoverty policies and the
identification and targeting of different groups of population who may need diverse
types of interventions.

A second key question thaequires further research is to understand how much
different methodologies overlap. In other words, although the overall picture that they
provide is similar, it is relevant to understand whether they can identify the same
households as multidimensidnpoor. Deutsch & Silber (2005) partially tried to
answer this question in their empirical application of four of the different methods
reviewed in this paper, and they found out 11 per cent of the households are defined as
poor according to all the indise. Nonet hel es s, in their pap
based6 definition of mul ti di mensi onal pov.
ways from a theoretical perspective. An issue for further research would be to
replicate the same exercise in the apaf basic welbeing deprivations such as

health, nutrition, education instead of merely assets
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Chapter 3
Measuring Food Security: Conceptual

Framework

3.1. Introduction to Part B of the T hesis

Food security, agpoverty, is an inherently multidimensional phenomenon. By explicitly
acknowledging the four interdependent pillars of food availability, access, utilisation, and
stability, the World Food Summit (WFS, WFS 1996) marked a milestone contribution in the
analyss of food security, which, until then, used to be identified with food availability (UN
1975; Thompson & Metz 1997; FAO 2004). A key role in such a paradigm shift was played by
the pioneer contributions by Sen (1981) and Dréze & Sen (1989), which advémeed
understanding of food security by highlighting the complexity and multidisciplinary of the
subject® (Burchi & De Muro 2012b).

Undoubtedly, the WFS recognition of food security as a multidimensional phenomenon
represented a significant theoreticalvancement, as it broadened the scope of food security
analysis and policies from the previous focus on food availability. At the same time, it also
brought about a number of additional analytical and methodological issues. These are
particularly marked irthe field of measurement. Given the critical role that measures play in
evidencebased policyma ki n g, the debate on how to measu
unsurprisingly, as heated as e\f@(Barrett 2010; Masset 2011; De Haehal. 2011; CFS
2011a).

108 As noted by Burchi & De Muro (2012b),thef | uence of eAithesnent gpproashe thedasalysis

of foodsecuirtyi s evi dent in two important food security defir
economic access to the basic f obpkoplk htalytimestoenbogh fodd foan1 9 8 3
active, healthy |lifed (World Bank 1986).

19 For instance, Heidhues and von Braun (2004) argued that the lack of an international, widely accepted and
comprehensive measure of food security is one of the key dmcds on the way to eradicate hunger and
malnutrition, while Sumner and Lawo (2010) expressed the growing dissatisfaction in both academic and policy
circles with the measures commonly wused to monitor p
was also recently pointed out by Barrett (2010) and the British Council of Science (Foresight 2011), and restated
during the 2011 consultations of theommittee of Global Food SecurifCFS, CFS 2011) and the 2012
International Scientific Symposium on Fb& Nutrition Security Informatior{ISS).
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Measuring food security is a complex task for various reasons: (i) elusiveness of the concept
(Barrett 2002, 2010; Mason 2002); (ii) lack of a widely accepted operational definition (Barrett
2010, CFS 2011a); (1 i) a b :lme measure Maxweall & g o | d
Frankerbergen 1992; Mason 2002; CFS 2(Q1{i&) poor data availability across country and

over time (Wiesmanret al. 2000; CFS 2011a); and finally, (v) discontent/disagreement
regarding the quality of available indicators (Smi®08; Svedberg 2000, 2011; Klasen 2008;
Headey 2010; De Haest al.2011; Masset 2011; Cafiero & Gennari 2011).

In order to provide valuable information for policy making, metrics for food security must
necessarily be multidimensional, as no single indicaan adequately capture the complexity

of the concept (De Haen 2003; Heidheus & Von Braun 2004; CFS 2011a). However, the quest
for capturing the multidimensionality of food security led to the mushrooming of either
lengthy suites of indicators (e.g. FIMB 2003; CONSEA 2010; Feed the Future 2010) or of
composite measures (Hicks 2001; Wiesmann 2006; Gentilini & Webb 2008; Maplecroft 2011;
EIU 2012), whose theoretical or methodological foundations are not always clearly defined
(CFS 2011a). With respect tthe former, the main criticism relates to the lack of any
theoretical distinction among the way in which each single indicator enters in the process of
achievement of food security, as most of the available suites tend to gather tens of different
indicatos wi t hout differentiating among those re
6resultsd or 6consefuemAseshhepfedoadei nsecdme
the food security process, it is difficult to synthetise and interpreirtteemative content of

those lists in order to provide an overview of the performance of each country that can be used
as basis for policymaking.

On the other hand, composite indicators, while providing a summary figure of overall food
security performace, are also criticised on theoretical and methodological bases (JJRCD

2008; Ravallion 2010). In particular, Burchi & De Muro (2012a) noted that multidimensional
measures often suffer from three interrelated shortcomings: firstly, they are not alveags ba

on sound theoretical foundations; secondly, they do not provide a rigorous definition of the
concept under investigati on; and finally, t h
the 6doutcomesd of the mul ti dmptimg toslésaibeaRurthprh e n o
the lack of a natural aggregation function to combine different dimensions into a summary

measure raises the question of devising appropriate aggregation and weighting schemes

10 For instance, FIVIMS (2003 notable exception is Feed the Future (2010).
85



Measuring Food Security: Conceptual Framew

(Kuklys 2005; CFS 2011a), as well as to transptlyeconvey the tradeoffs involved in the
construction of the index (Ravallion 2010). With respect to the measurement of food security,
many participants at the 2011 Committee on Global Food Security (®68hdtable on
Monitoring Food Securityand at the @12 International Scientific Symposium on Food &
Nutrition Security Informatiompointed out those drawbacks in order to rejecit courtthe use

of composite indices use in favour of suite of indicators (CFS 2011b).

Finally, the noted proliferation of nasures, together with the recent errors in projecting the
number of undernourished people in the world by FAO (FAO 2009), fostering uncertainty
about the magnitude, trends and nature of global food security, and triggered a general sense of
dissatisfactionabout the current state of food security measurement among poékegrs,
academics, and the general public (Sumner & Lawo 2010; CFS 2011a; DeeHakr2011;
Massett 2010; Easterly 2010; King 2011; Headey 2011; Banerjee & Duflo 2011; Provost 2012,
Swinnen & Guicciarini 2012 ). As Smitat al. (2006) effectively have pointed out:

A(é) arriving at an accurate measure of

both within and across countries is a <c¢h

This part of the thesis aims at addressithg meausurement of food security issues on
theoretical, methodological and empirical grounds.

On the theoretical side, it first attempts to carefully clarify the concept of food security and
then to lay strong analytical foundations to the evaluativeroese, in order to avoid
fimeasuring without theooy ( Koopmans 1947). With respect t
that much of the dissatisfaction in the current debate on food security measurement is due to a
widespread confusion around the very conagfptood security. Misunderstandings pertain to

both (i) theterminology commonly usednd (ii) theanalytical conceptof food security.
Regarding the former, the CFS (2011a) noted
Aunder nour i s htnreinttioo, n 0 fi maiil f nouo d deprivationo,
interchangeably as if they point to a same underlying concept. Yet, they are not, as each of

them describes a different characterization of the phenomehorUltimately, semantic

M eor instance, hunger is the feeling of discomfort caused by the lack of food, and somebody that is suffering
from involuntary hungeris classified as food insecure. However, the reverse is not necessarily true: even though
an individual may have access to food in sufficient quantities, she could still be food insecure due to the poor

nutritional content of her diet, also known as hiddringer.
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confusion can be adbed to a more general lack of a clear conceptualization of food security.
Conceptual clarity on the definition of food security adopted and on the reference conceptual
framework is critical for measurement purposes: concepts guide indicators selecticyhagpe

the way metrics is constructed. The degree of confusion around the terminology used to
describe food security has probably contrib
indicators, which, in turn, foster a vicious circle of additionahfusion regarding levels and
trends, as well as on the nature of the concept of food security. By acknowledging these issues,
the present Chapter carefully explores the concept of food security and then tackles the issue of
lack of operational definitionfofood security by providing one that will be used as a basis of

the measurement purposes of the next chapters.

With respect to the second goal, we ground the measurement of food security into an original
theoretical framework that combines insights froilNl CEF & s f r a naenwdo r ke n( Gl 9C
We show that this analytical skeleton is able to provide guidance in all the steps of the
evaluation, from indicators selection (Chapters 6 and 7) to the interpretation of the empirical
results (Chapter 7).

Methodolagically, we argue that the dichotomy between suite of indicators and composite
indices that is often used to back the selection ofvanehe other is only apparent. Indeed, we
show that the two tools are complementary in order to provide an overalicenéir food
security. Depending on the different policy purposes on hand, suite of indicators can be used to
monitor progress in each distinct facet of food security, whilst composite indicators to provide
summary snapshots of the overall performancéénmany dimensions of the concept. Quoting

Amartya Sen:

AThe job of a dmeasured or an O6i ndexd i s
for our purposeandt hen to focus specifically o
Alkire & Foster 2011a, p. 290).

n

For this reason, the methodological contribution of this part of the dissertation focuses on both
tools: on the one hand, Chapter 6 proposes a methodology to select a core set of food security
indicators that is grounded in the theoretical bases of the @A.the other, Chapter 7
originally uses Structural Equation Modelling techniques in order to develop a summary
measure of food security.

The remainder of Part B of the dissertation is organised in the following way. Chapter 4
provides the theoreticalkeleton for the subsequent analysis: first, it explores the concept of
food security by pointing out its main characterizing features. Then, it presents an original
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conceptual framework grounded in the CA. Finally, the chapter concludes with a proposal of
an operational definition of food security that will constitute the baseline for the development
of the food security metrics in the next chapters. Later, Chapter 5 provides a literature review
of the metrics developed to measure food security at thetigolevel, while Chapter 6 and 7
measure food security by respectively proposing methodologies to develop a suite of indicators

and a composite index.

3.2. Unfolding the Concept of Food Security

AnWhat is badly defined is 1|1
(OECD-JRC 2008, p. 22)

The evolution of the concept of food security over time reflected the paradigm shifts from a
supplybased approach based on food availability (UN 1974) to a multidimensional approach
encompassing the additional dimensions of food accedissation, and stability'” (Barrett

2002; Clay 2002; Burchi & De Muro 2012). In particular, the 1996 WFS definition (WFS
1996) represented a significant theoretical advancement from the conceptual frameworks
adopted in the past, as it explicitly acknowleddhe multidimensional, dynamic and complex
nature of food security. The conceptual framework presented in this paper builds on the 2003
FAO definition of food security (FAO 2003), which, by broadening the 1996 WFS
conceptualisation though the inclusion tife social acceptability of fodd®, is the most

comprehensive definition of food security available so far. According to FAO, food security is:

AA situation in which al | peopl e at al | tiom
nutritious food to maintan a heal t hy and active |ifeo (FAO

On the other hand, the explicit recognition of the complexity of food security requires the

adoption of more sophisticated analytical and methodological tools for its measurement. An

“2'n this respect, Barrett (2002) noted that there are
A first one basically identified food security with food availability, while a second,-pest tended to focus on
househb dsdé entitlements to food. Then, a third, emerging

some complementary nonfood inputs, such as health care, sanitation, education and nutritional knowledge, as well as
infrastructure to market amstock food. For a comprensive review of the evolution of the food security concept, see
Clay (2002) and Burchi & De Muro (2012b).

With respect to the previous WFS definition, this one also emphasised the social and cultural acceptability of
the food cons me d . This aspect shifts the f oc (PinstripArdenser® e n o u ¢
2009)
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analytically and operationallyseful conceptual framework for food security has to take into
account of the key elements characterising the concept: (i) multidimensionality; (ii) dynamics;

(i) behavioural nature; and (iv) layeredness.

3.2.1. Many, Interdependent Dimensions

Food securitys a fundamental component of human weding, and, as welbeing, it is also a
many-sided concept. The WFS definition explicitly recognized the multidimensionality of food
security by highlighting four underlying pillars: availability, access, utilizateomd stability.
Availability referstothdéi p hy si ¢ al supply of f o(e.d. alfforrosrof a | |
domestic production, commercial imports, food aid, etc.). Although it can be measured at the
macro (global, regional, and national), mesaubfgational or community), and micro
(household) levels of aggregation, availability mostly refers to food supplies at the national or
sub-national level. By contrasgccesds an inherently microeconomic concept, which refers to

t he sfeod entitlereni® enj oyed by either individuals
representsth@ e c on o mi c, physical, and soci al abil it
througha combinationof different sources (e.g. own stocks, hopreductionand collection,
purchases, barter, gifts, borrowing, remittances, fawmlj etc.). In turn, access is also

multifaceted (WFP 2009), and the following sdimensions can be distinguished:

i. Physical accesdood is accessible at the location where people need it (e.g.
throughgood infrastructure facilities, proximity to markets etc.).

ii.  Economic/financial acces$inancial ability to acquire adequate food to meet
requirements.

ili.  Social accessfood is acquired and/or consumed in socially acceptable ways.

Food security outcome$iowever, do not only depend on the access to food, but also on the
ability of the individuals i n convehedthyam ac q
act i v dltilikationp 01 nthsoutsce hiol dsé wuse of the fmod 1t
to individual efficiency in biologically converting nutrients in order to meet their specific
nutritional and health needs ( WFP 2009) . I n order to deter
subdimensions can be distinguished: the first relateigs qualty, i.e. the nutrient adequacy

of the diet (in terms of balance between essential macro and micronutrients), in order to
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minimize the risk of nutrient deficit* and hidden hunger (FAO 2008a). There is a vast body of
empirical evidence that shows the letggm effects of lack of micronutrients on a variety of
outcomes such as education and cognitive developiidBigsten et al. 2000; Glewwe &

King 2001; Behrmaret al. 2003; Behrman & Rosenzweig 200W/FP 2006; SUN 2009 XXX;

Gaoet al. 2011), health and decrsad morbidity (Lozoffet al. 2000; Viteri & Gonzalez 2002),

labour productivity and earnings (Basta al. 1979; Hass & Brownlie 2001; Horton & Ross
2003; Thomast al. 2004), and mental webeing (Weinreb 2002; Wunderlich & Norwood

2006; Whitakeret al.2 0 0 6 ) . The second pertains to the
(i.e. preparation, conservation, etc.) and their nutritional knowledge about healthy diets (Nurul
et al. 2 0 1 ONonf ofio d iplaye anturidamental role in determining actual nutritional
outcomes (Dréze & Sen 1989). These faciovghich conditionthéir e qui r e ment , ab
assimilation, and util i ZGopalan 1093pd. 3)telatetonut ri en

i Health and sanitary conditions (i.e. access to good quality basithhaad

sanitation services, eradication of infectious diseases, etc.);

ii  Education (formal and informal, le. nutritional and  food

choosing/processing/storing knowledge, etc.);

i Care and feeding practices (i.e. related to infants and children, the eldekly, si

people etc.);
iv  Food storage and processing facilities.

In turn, nonfood elements, together with intardividual and intraindividual variations in

terms of metabolic rate, activities level, age and health status determine thelawglro
6conveacstioorns 6f of food consumed into adequate
factors that the correlation between dietary intakes and actual nutritional outcomes is far from
being perfect (Dréeze & Sen 1989; Gopalan 1993). Finally, trough the introduofiche
nutritional dimension in food security analysis, a demarcating line was implicitly drawn

between the two related, albeit theoretically different, concepts of food security and hunger.

1140f t en scientific publications and conferences refer
separate, concepts (e.g. SUN 2008). It is cleawever, that the introduction of the utilisation dimension inViHeS
definition, through its focus on nutritional outcomes, renders this distinction fictitious, as food security is an
encompassing conceghich already embodies both food and ealatedaspects of good nutrition.

15 See also Chapter 7.
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While the latter relates to the feeling or discomfort of notih@ enough calories to cover
minimum nutritional requirements (Barrett & Lentz 2008), food security is more a pervasive
concept, encompassing the analysis of those elements (included care practices, education and
heal th status) t hagto aksorlhthenessentidi nutrients $ram tree lavailabld
food and to adequately convert them into a good nutritional outcomes (Dréze & Sen 1989;
Gopalan 1993; Osmani 1993; WFS 1996; Svedberg 2002; WFP 2009).

Finally, there is a hierarchical interdependenayoag those dimensions (Barrett 2010, Burchi

& De Muro 2012b): availability is a necessary, yet insufficient, condition for access, which in
turn is necessary, however insufficient, condition to reach adequate nutritional outcomes. In
turn, the fourth dimesion of stabilityemphasises the permanency and sustainability of the
three dimensions over time (Maxwell & Frankerbengen 1992; Barrett 2010; Burchi & De Muro
2012b) . I n other words, availability, atcess
food security outcomes in a given point in t

i.e. their past evolution of those dimensions and their likely advancement in the future.

3.2.2. The Dynamics of Food Security

The explicit reference to food e c u r iatl y diti thB@VEFS® definition emphasized the
dynamic component of food security: time is an inherent characteristic of the concept. There
are two main ways in which time enters in the analysis of food security. On the one hand, there
is avaluational componentas food security can be assessed by taking bo#x gostand an

ex anteperspective As of yet, concepts and metrics for food security have been mainly
focused on the former elemétft probably due to a lack of longitudinal data nesary to
address these issues empiricalDovning 1990;Frankerberger 1992; Barrett 200B)owever,

if food security is defnredad§access at al l t i me (faood ieseaurityg h a
can then be defined a®mporal uncertainty in the accessand utilization dimensions’
(Chamberset al. 1981; Andersen 1990; Maxwell & Frankerbergen 1992; Chambers 1995;
Barrett 2002, 2010; Kennedy 2003; b& De Muro 2012a). Uncertainty stems from a multitude

of factors: intestemporal variation in prices and quards produced; fluctuating incomes;

116 Notableexceptions are Frankerbergen (1992); Christiaeseh (2000); Barrett (2002) and Troubat (2011).

7such an element of uncertainty is explictly captured in the definition of food inseptmitided by the American
Institute of Nutritonni Food i nsecurity is the |limited or uncertain
or | imited or wuncertain abil it yAnteossend@fQui re food in soc
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instable or highly seasonal employment patterns; biological lags inherent to food production,
absence of adequate storing facilities; and, finally, covariate and idiosyncratic shocks. By
taking a forwardooking perspedve that includes the elements of risk and uncertainty, food
security can fteedom framethe pisk oft hardier a(sBaor r et t 200 2;
Muro 2012b). The ternsecuritye x pl i ci t |l gapeint $rom déhronic
protection fron sudden and hurtful disruptions in the patterns of dailylife as def i ned
UNDP (1994, p.1). Accordingly, measures of food security should not focus merely on past
outcomes, but also at those factors that place people and countries at risk afimgpise
changing their current food security status, as well as at those elements that let them counter
adverse events. The dynamics of food security is therefore extremely relevant for policy
making: as noted by Barreffi,The basic aim of food assistanpeograms (FAPS) is to reduce
food insecurity, i . e. to avert (Baarettl?@0R2, pt han
2108).

In such a dynamic characterisation, food insecurity outcomes result from the interaction
between stochastic and structurdéreents, i.e.ex anterisk exposure (vulnerability) andx

post coping capacity (resilience) (Chambers 1989; Barrett 2002; Baro & Debuel 2006;
Devereux 2007; Alinoviet al. 2009; UNDP 2012). By focusing on the conceptseturityas

defined by the UNDP (1®), it is clear that the analysis of vulnerability and resilience is
relevant in order to understand food security in all its complexity, and that evaluative
assessments should accordingly take these elements into actoMonetheless, most food
securityliterature haso faroverlooked those aspeat§ risk and uncertaintyFinally, linked to

the resilience aspect, there is the issue of sustainability over time of food security outcomes.
This feature poi totcegpewithoand récever &rm gtrasbes hnd shpcksfand
maintain or enhance its capabilities and assets both now and in thedutu(eDF1 D 1999, ¢
Burchi & De Muro 2012b, pp. 145).

On the other hand, time also enters in the analysis of food securidyraton of the food
security status, which could be eithdrronic or transitory. In the former case, food insecurity
persists over time, and such persistence is linked to some structural economic, institutional,
and social factors. Transitory food insecurityndae further characterized asmporary or
seasonalBarrett 2002) Temporary food insecurity occurs for a limited period of time due to a

shock (e.g. weathemelated, or civil unrest) that exacerbates longggm deprivation (e.g. HIV,

118 This concepualization counters the prevalent, static vision of food security and vulnerability as two
different, albeit related, concepts (e.g. FAO 2008).
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povertyé) duratom dill depead on both the extent and nature of-gxisting
deprivation and on the capability to cope through private and public mechanisms. Seasonal
food insecurity, on the other hand, points to cyclical patterns of food and nutrition deprivation

in agrarian lowincome economies (e.g. during the {mv@vest period) is generally linked to
weaknesses in the food storage and marketing systems, as well as seasonality of employment
(Chamberst al. 1981; Reardon & Matlon 1989; Devereakal.2012).

3.2.3. The behavioural dynamics of food security

The characterization of food security as a dynamic and evolving concept is inextricably linked
to the analysis of behavioural dynami cs, i . e
in order to cope withy@genous shocks that lead to decreased food availability or access (de
Wall 1990; Frankerbergen 1992; Maxwell 1995; Maxwell et al. 1999; Hoddinnott & Kinsey
2001; Bengtsson, 2010).). This capability, reflected in current behaviour and perceptions
related o their food security status, is a function of food security occurred in the past and of
expectations for the future (Barrett 2002). Risk and behavioural responses matter because
people may have different attitudes towards perceived h&Z24xthkis & Cafielo 2006). In
particular, as noted by Barrett (2002), the empirical literature points to two basic features of
peoplebds attitudes towards risk: first, i nd
risk; in particular, empirical research points tcethisk adverseness of most people; and,

second, regardless of individual risk preferences:

At empor al ri sk i nduces behavior al c ha
production, marketing, savings, and investment patterns with -leng
consequences for food seity. Risk may thus be both intrinsically and

instrumentally detr i2008)nt al 0 (i bi de m, pp.

A related point that it is often overlooked, as the literature mostly take a static stand in its
analysis of food security, is related to the irreversibilities andInmarities associated with
adverse food security outcomes over time (Barrett 20022pp9; CFS 2011a; UNDP 2012).

For instance, a large body of empirical literature showed persistence of food insecurity
occurred in the past on the evolution of many human development outcomes, such as, for
instance, adul tsd att ah (Bemenant1996;iAlderneadt alc28dli o n &

119 5ee Dercon (2005) for a review.
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2006, 2009, Behrmart al. 2004; GrantharMcGregor et al. 2007; see Pollitt 1990 and
Behrman 1996 for reviews); labour productivity and earnings (Behrman & Deolalikar 1989;
Deolalikar 1988; Behrman 1993; Foster & Ragweig 1994; Schultz 1996; Thomas & Strauss
1997; Strauss & Thomas 1998; Behrmainal. 2004; Hoddinnottet al.2 0 0 8 ) or house
investment behavior or labour and crop portfoli&ix{t and Pindyck 1994; Dercon, 1996;

Larson & Plessmann, 2009; KochaQ99; Beegle et al.h 2008)Vith respect to the latter, much
literature has explored the implications of the joint existence of sunk costs and uncertainty for
househol dsd investment behavi oterm ¢oBsequenees bf 2 0 (

heathand nutrition due to abrupt food security

Alf food is a source of nutrients that are an input into the production of

physical wellbeing - a type of human capital the literature on investment

under uncertainty applies to isss of food security as well. The key
irreversibilities to be considered relate to death and permanent cognitive or

physical impairment. Behaviors may change radically as one approaches the
threshold of adverse, irreversible states, thereby introducing fitapd

nonlinearities into many economic and nutritional relationships, and helping
provide an explanation for anomal ous ob
(Barrett 2002, p. 2109).

Without taking into account the aspect of how people respond to food nityecuer time,
monitoring may lead to misleading results that can in turn affect the way in which policies are
formulated. For instance, if the focus of the metrics is exclusively on patterns of caloric
consumption, the results of the evaluative exeroisg point to an apparent status of stability

in food security outcomes. However, it may be the case that, in order to preserve the caloric
content of the diet, people may switch to cheaper calories (such as in the case of Giffen goods),
or adopt other belvéours that may lead to adverse consequences in terms of other dimensions
of food security® (i.e. utilisation or stability of access) (Barrett 2002; Maxveglgl. 2008). In

order to capture the behavioural dynamics of food security, the joint adoptiqonatitative

120For instance, @cent empirical researdiossain & Green 2011) showed that the face of a shock such as the

recent 2008/2009 food price crises, poor people tend to maintain their caloric intake at the expense of variety and
guantities of food consumed (i.e. switching to cheaper staples, or cutting consumption of proteigeiablesBy the

same token, other behavioural responses (such as women eating less in order to favour consumption of children and
men, limiting intakes to avoid selling vital assets, skipping meals, etc.) may lead to a perpetuation of future food
insecuity through a worsening of health and sanitary conditions, labour productivity, or switching -tis kaiaw-

return activities(Hossain & Green 2011)
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and gquantitative research methods seems promising (e.g. Hossain & Green 2011). These
methods could also capture the consequences on subjectivbeisdl of distress due to food
insecurity (Kennedy 2003; Wunderlich & Norwood 2006). For thissoma many authors
argued the need for integrating food security information systems with some reliable and
crossvalidated measures of the subjective aspects linked to the feeling of food insecurity (i.e.
Kennedy 2003; Deichtleet al. 2011; Headey 2011pnd of the coping strategies adopted by

the households to manage food insecurity and disfre@sg. Maxwellet al. 2008).

3.2.4. A Multi-layered Concept

The analysis of the different pillars shows that food security is also a-fay#tred concept.

Food securif outcomes, in fact, can be analysed at a plurality of levels, spanning from global
and national trends in availability, t o hous
nutritional capabilities. In principle, food security is an intrinsicallyiudual concept, as it
points to the dietary requirements for maintaining a healthy and active life. Aggregdimth

at national and household levelssuppresses variability in food security outcomes, as
resources are not distributed equally betweeah w&ithin socieeconomic groups in a country,

nor in the household, as the distribution of food and care may be highly inequitable across
different household members (Pitt & Rosenzweig 1985; Haddad & Kanbur 1990et Ritt

1990; Devereux 2001). Howeverntil the early 1980s, food security has been mainly
conceptualised and measured at the national

entitlements, at the household level (Sen 1981; Maxwell & Frankerbergen 1992).

3.3. A Capability Approach To Food Security

In the pathbreaking bookKunger and Public ActionDréze and Sen (1989) elaborated a CA

approach to food securityn this contribution, the authors overcame thditlement approach

121 This need has been recognised by the Sarkozy commig§tglitz et al. 2009) when arguing that:

fi Rsearch has shown that it is possible to collect meaningful and reliable data on subjective as well as objective
well-being. Subjective web ei ng encompasses different aspects (cogn
satisfaction, positive emotiorsich as joy and pride, and negative emotions such as pain and worry): each of
them should be measured separately to derive a more ¢
measures of these subjective aspects hold the promise of daiverijust a good measure of quality of life per

s e, but al so a better understanding of i ts deter mi
conditions. Despite the persistence of many unresolved issues, these subjective measures providd importan
information about quality of life. Because of this, the types of question that have proved their value within small
scale and unofficial surveys should be included in largeale surveys undertaken by official statistical offices

(Stiglitz et al.2009,p. 34)
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previously proposed by SenRoverty and Famineldl981). In the latter Sen elaborated the concept
of food entitlements, . e . poenmant @vér foodnd shifted the focus of food security analysis
from food availability at the macroeconomic |
acces food. However, despite the conceptual advancemdtmarty and Famine®reze and Sen
argued that the analysis of peoplebs entitle
capture the complexity of food secufft§ mostly because distinctdividuals may convert the
same quantities of food in different nutritional outcomes (Dréze & Sen 1989). The variation in food
security outcomes depends on a series of micro and macro conversion factors. As discussed in
Section XXX, the former relates todividual heterogeneities in gender, age, health and pregnancy
status, metabolic and activity rates, as well as the access to a seriesfebch@omplementary
factors (i.e.health care and medical facilities, clean drinking water and sanitation, adequate
practices and basic educafiohn Sends approach, conversion f
synthesiso of a set of i ndi vi dual character.i
age), while others more difficult to pinpoint (as, for suste, the metabolic rate and the
individual caloric requirements) (Sen 1985, 1999; ChiapyMantinetti & Pareglio 2009). As
different combinations of conversion factors will determine the way in which individuals
convert the available resources into attuatritional outcomes, it is fundamental to take such
heterogeneity into account in policy design (Chiappero Martinetti & Pareglio 2009).
On the other hand, macroeconomic factors, such as variation in social climate and institutional
arrangements, climatfactors, and social protection systems, are also relevant in determining inter
individual and intrandividual variations in nutritional stattfs (Dréze & Sen 1989; Sen 1999). For
this reason, the authors suggested to overdomaer approaches based the dimensions of food
access (and availability), i n order to incl u:
possible throughnuthrei tda malgy.e. iteeacppahilty toha¢hie\ie good
nutrition. Dréze and Sen (1989%mained why the focus food entitlements is not sufficient and
utilization is crucial:
A(é) it is important to |ink up the ques:
importance of noffood items in ensuring the capability to be nourished, as
well as othe capabilities closely associated with nourishment, e.g. avoiding
escapable morbidity and mortality. [...] It is a mistake to view hunger in terms

of food deprivation only. This is not merely because there are significant

22poranindept h analysis of Sends entitlements approach, se
123 The next section will explore this point in the depth.
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interindividual and intraindividu& variations in food requirements for

nutritional achievement. But also, the capability to be nourished depends
crucially on other characteristics of a person that are influenced by such non

food factors as medical attention, health services, basic ettugasanitary
arrangements, provision of clean water, eradication of infectious epidemics,

and so on. If we compare different countries, or different regions within a

country, we may find considerable dissonance between the ranking of food
intakesandthe anki ng of nutritional achi evemen
13).

Through its focus on actual food security outcomes achieved by the individuals and through the
explicit recognition of the complex interrelations among different dimensions that ultimately
contribute to nutritional capabilities, the CA is the most advanced framework for the analysis and
measurement of food security(Burchi & De Muro 2012b). There are many theoretical reasons
that support this claim. First, the CA aims at identifying thet auses of food insecurity by
framing the analysis within the broader area of human wellbeing. In this framework, food security
can be the result of the lack of other basic capabilities that constitute peopbeingll such as for
instance, the capalii to access quality health care or to live in an environment free from
infectious diseases (Burchi & De Muro 2012b). Second, through the analysis of individual
6conversion factorsd of food acquired into
security achievements. By focusing on those nutritional functionings, the CA is particularly relevant
for the analysis of conversion factors of: (i) particularly disadvantaged groups of people, which, in
view of socieeconomic or geographic factors, could less efficient in converting available
resources into food security outcomes; (ii) most vulnerable people, such as women, children, and
the elderly, which may need additional resources in order to be food secure. Third, the focus on
individual outcomes igarticularly useful to shed light on the intrahousehold distribution of
resources (e.g. Sen 1985; Das Gupta 1987;ePidtl. 1990; Haddad & Kanbur 1990; Devereux

124 5The analysis of food security through the capability approach allows a more comprehensive exarfrtagon

phenomenon. While the incotbased approach would take income as focal variable, the entitlement/capability
approach provides information on how income is used to ultimately reach the capability to be food secure depending on
personal and externatonversion factors, food choices and behaviors. Unlike the-ficsidapproach, the capability
approach takes into account the quality, utilization and social acceptability of food, and the interaction with other basic
capabilities such as health and edtica o n . The capability approach also dif
insecurity as a lack of micronutrients or other food properties generally advocated by nutrifiofBstchi & De

Muro 201, p. 27).
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2001). Fourth, the CA is contegensitive (Anand & Sen 1997; Sen 1999). This feature o€the

is, again, particularly relevant for the design of food assistance programmes, as many of them failed
in the past because they did not take into account the aspect of social or cultural acceptability of
food, i.e. people preferences or cultural tradis in the use or consumption of food. People might
have sufficient quantity of food of the right quality, but might as well not being able to consume it
because of cultural, traditional, or religious reasons (Crocker 2008). From a measurement
perspectie, contextsensitivity is also fundamental in order to choose relevant food security
indicators (Habicht & Pelletier 1990). Fifth, though its emphasis on freedom and agency, the
adoption of the CA involves a conceptual shift in the role played by peopleeiprocess of
development. From passive recipients of aid, people became active agents in their own development
(Sen 1999). This view has significant implications in food security policies, especially in the design
of food assistance programmes and othtrventions that may enhance people capability to cope
with food insecurity and smooth exogenous shocks (UNDP 2012; Devereux et al. 2012). This point
is linked to the contribution that the adoption of the CA can bring in the analysis of the dynamics of
food security: the capability to be food secure, as introduced by Burchi & De Muro (2012b) points

to a longterm perspective, which includes the stability, vulnerability, and sustainability dimensions.

3.3.1. A Proposal of a Capability-Based Conceptual Framework for the Analysis

of Food Security

The aim of this paragraph is to discuss and present an original conceptual framework for the
analysis of food security through the CA lens, on the model of Dreze & Sen (1989) and Burchi
& De Muro (2012b). The frameworklustrated in Diagram 1 is an original-eéaboration of

the UNICEF (1990), FIVIMS (2003), and USAID (Riely et al. 1999) conceptual frameworks
for the analysis of food security, and the integrated mmeezro model proposed by Chiappero
Martinetti & Pareglo (2009) to conceptualise the impact of public policies on functionings.
The latter is particularly interesting for our purposes, as it offers a theoretical model in which
the processaccording to which food security is achieved can be easily concepthalse
mentioned, food security is a mullyered concept, i.e. it can be analysed at different levels of
analysis. InFigure5, this feature is clear: availability of focda necessary condition for food
security outcomes to occur at any level of analysis a dimension that can be defined and
measured at the macroeconomic level (i.e. regional, national, andhaswomal levet of

aggregation). By contrast, the dimensions of access and utilisation are mostly microeconomic:
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in particular, access is usually defined at the household level, while utilisation is an inherently
individual concept, as it focuses on the way in which filk@d consumed is transformed in
opti mal nutritional out comes. At t he mnmhecr oec
capabil ity t oBultle & DeoMud 20l 2brisitheeasult of the joint and complex
action of macroeconomic and socianstraints, functional limitations and other contextual
characteristics of the household environment
food (Sen 1981), food available is actually accessed by the households in virtue of the variety
of economic, mstitutional, social, political, and environmental factors tcharacterising the
country that have been discussed in the former section (UNICEF 1990; FIVIMS 2003; Timmer
2000). Sen (1999, p. 38) instehentalrfreedlom$’® andhes e
represent thesocial, institutional, and environmental conversion factors of commodities into
functionings (Robeyns 2005). In this section, these factors will be referredétaresc r o e ¢ 0 n 0 n
conversipna$ aopepnosnédd v anicéoécénondd ones, whi ch r e
individual heterogeneity in converting resources into valuable functionings. The CA perspective,
with respect to other theoretical frameworks, has the advantage of taking into account of the broader
country context in the anais of how people are entitled to food and in turn can convert it into
food security outcomé® (Burchi & De Muro 2012b)Process freedoms, and in particular the
di mension of Oprotective securityé also play
food security, in order to ensure sustainable and stable food security outcomes over time in
face of climatic and economic shocks or conflicts (Devereux 2007; UNDP 2012). As Barrett
(2002) noted:

AAdverse shocks to an econlg.mgturensay el v af

not discriminate among people, but intermediate social and economic

institutions certainly doo (p. 2118) .

1% These include: (i) political fredomgi) economic facilities; (iii) social opportunities; (iv) transparency guarantees;

(v) protective secturity. Each of them help to expand people freedom, and they may also serve to complement each
others (Sen 1999, p. 10).

126AsnotedbyRobeyns(ZOOEﬁ:Ther e are other means that function as
capabilities, such as social institutions broadly defined. The material anehmatrrial circumstances that shape
peopleds opportunity set s,cethechoiceshhat people makerfom the cagabilityt h a t
set , should receive a central place in capability eva
evaluation of peopl edbs capability set gextintwhith edomomic st s
production and social interactions take place, and whether the circumstances in which people choose from their
opportunity sets (pB® enabling and justo
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For this reason, at the country level, the ultimate balance between risk exposure and resilience
will depend on the entirety of econoenand social institutions that buffer periodic shocks and
render the system able to prepare for, adapt and live through shocks while preserving its
essential structures, functions, and people capabilities (Frankerbergen 1992; Sen 1999;
UNRISD 2009). In suiations of distress or shocks, public interventions can mitigate hardship
and build resilience for the poorest and most vulnerable household, avoiding in this way that
the damage would become permanent (UNDP 2012; Dreze & Sen 1989; Devereux et al. 2012).
By focusing on the household levéligure5s hows t hat dagaklitycoobmfodde x 0
secur@ ( Bur chi & De Muro 2012b) depieg, duchasthe a s

health, education, car&tc., the intrahousehold distribution of resources, and the individual

conversion factors that allow people to convert food accessed in individual nutritional
outcomes (Dreze & Sen 1989; Burchi & De Muro 201243. following Burchi & De Muro
(2012hb, p . 21), the distinction between O0bas
the former are foundational to the lattén turn, if the capability of being food secure is
available, vinether or not it woul be activated into a real functioning would depend exclusively on
p e o pdhaicéss
AAlIt hough being food secur e i s such a
proportion of the people having such capability would decide to activate the
related functioningthere might be cases in which people would choose not to
be food secure. It can be the case of ar
as already outlined in previous paragraphs, a person making -teteporal
choices in order to ensure lorrgn food searity. This situation can be
properly captured only by examining simultaneously capabilities and
functioningso (Burchi24d)& De Muro 2012b, p

Finally, the functioning of fAbeing wel/ nour i
anthrommetric or other indicators of nutritional status (Svedberg 2002), or subjective indicators
related to perceptions of food secur{tf{ennedy 2003; Migottoet al. 2005; Wunderlich &
Norwood 2006; Deichtleet al.2011; Headey 2011).

We argue that our framerk has a number of advantages: first, it is built on the theoretical
foundations of the CA, which, for the reasons explained above, allows a more comprehensive
examination of the phenomenon than the other existing frameworks (Burchi & De Muro
2012b). Seond, by incorporating the subjective consequences of the lack of food security,
such as psychological distress and alienation from the community (Wunderlich & Norwood
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2006), it expressly points to the fact that food security is not an end in itself flodamental
component of the broader concept of human Wweihg (OECD 2001; Weinrebt al. 2002;
Withaker et al. 2006; Stiglitz et al. 2009; UNDP 2012). Additionally, by highlighting the
elements okx anteassessment of risk and vulnerability, as welttesse ofex postevaluation

of past outcomes, it emphasizes the dynamic nature of food security (Barrett 2002, 2010).
Fourth, it shows that like webeing, food security is not only multidimensional but it is also
the outcome of processof achievementwhich is the result of the joint and complex action of
macroeconomic and social constraints, functional limitations and other contextual
characteristics of the household environment. Following this conceptualisation, dimensions of
food security are inteegpendent, rather than merely additive (Burchi & De Muro 2012b).
Finally, by explicitly introducing different levels of analysis this conceptualisation shows that
food security is a phenomenon that can be analysed at a plurality of levels (global, national,
household, and individual) (CFS 2011a; Burchi & De Muro 2012b).
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Figure 5 An integrated macro-micro, dynamic to the analysis of food security
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3.4. Operational Definition Of Food Security Adopted In
This Thesis

In order to incorporate the complexity and all the possible characterizations of
food security, the WFS definition is delilz#ely general. However, such
universality is somewhat in tension with the operational clarity necessary for
measurement: is it referring, say, to global, national or household outcomes? To
chronic deprivation or temporary food crisis? And agairex@os$ assessment or

ex ante vulnerability to food insecurity? Part of the confusion surrounding
concepts and metrics for food security can be ascribed to the lack of a clear,
operational definition of food security tailored to the purposes of the analysis. As
Barrett (2002) noted,

A(é) Food security is an inherently
has | argely eluded a precise and ope
2106).

By acknowledging this issue, the aim of the present section psaide a clear
definition of food security by operationalizing the WFS definition along three
main axes: (i) duration; (ii) perspective of assessment; and (iii) level of

disaggregation.
i Duration: Food security as chronic deprivation

The durational aspedf food security is an essential variable to consider in order
operationalizing the WFS framework for measurement purposes. The distinction
between chronic hunger and acute food crisis is particularly relevant for policy
purposes, as different temporalachcterizations will call for different types of

policy interventions and instrumerfs. For the purposes of our analysis, the

127 For instance, chronic food insecuritmay require actions that canctk | e t he O0structu
determinants of the situation of permanent deprivations (i.e. enhancing the @cttespoor to food

and public services, and improving their overall quality; asset redistribution; tackling social exclusion;

regional infrastructuratlevelopmentetc) while temporary food crises may be better dealt with other

tools (such as, emergency food distribution, social protection and welfare prograresié@ing,

microcredit, temporary social safety nets, health services).
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focus is to identify indicators of food security akronic deprivationof well-

being, as opposed to temporary or seasonal fosecurrity.
il Evaluation: Food security is evaluated ex post

Available data report about food security outcomes occurred in the past. For this
reason, the framework and related suite of indicators necessarily adaptgast

perspectivé?®

i Level of Disaggregtion: Food security is measured at the

country level

Although food security outcomes can be analysed at different levels of
aggregation (e.g. global, national, subnational, household, individual), this paper
focuses on the measurement of food securityatcountry level, as in the case of
MDG objectives
By combining these three elements, it is possible to sketch out an operational
definition of food security?® that will be adopted in this and the following
chapters:
AA country i s ¢ o wenidseopelationfdoesd secur e
not live in hunger or hidden hunger. Food security in a given
point in time is defined as having three main components:
availability, access, and utilization. Supply of food must be
sufficient in quantity and quality; families andhdividuals
require a reliable and consistent source of nutritious food, as
well as sufficient resources to purchase it and an adequate
enabling environment that allows for the actual conversion of the

food acquired into actual nutritional

128 Although we reognise thathe increasing insecurity linked to climate change and price volatility
calls for the development of forwatdoking information system focusing to the set of structural
conditions that render a country vulnerable to food insecurity in theefétuAnother reason for
adopting an ex ante perspective in the analysis of food security is linked to the modeling of potential
effects of some policinterventions. As such, the development of prospective food security metrics is a
critical area for furtkr research.

129 This definition also builts on the definition of household food insecurity proposed by Feed the
Future (2010).
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3.5. Conclusions

This Chapter aimed at providing the theoretical and conceptual framework for the
measurement of food security of the next chapters. In doing so, it first explored
the concept of food security by highlighting its distinguishing features. Then, it
provided an originally theoretical framework for the analysis and measurement of
food security and later an operational definition of the concept that will be the
basis of the evaluative exercises of Chapters 5 and 6. Before turning to actual
measurement, thnext chapter will briefly review the literature on the metrics for

food security
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Chapter 4
Measuring Food Security:Literature

Review

4.1. Introduction

Before turning to the actual contribution of this thesis in terms of the
measurement dbod security (Chapter 5 and 6), this Chapter aims at taking stock

of the main methods currently used to measure food security at the country level.

As of yet, there is stildl no O6gold stande
food security, and the fivedboroad methodologies are currently used in the

literature:

0] Parametric approaches to estimate the Prevalence of
Undernourishment (PoU);

(i) Non-parametric estimates based on Household Budget Surveys
(HBS) and Household Income/Expenditure Surveys (HIES);

(i)  Anthropometric measures;

(iv)  Perceptiorbased indicators;

(V) Composite Indicators.

Each methodology differs on the basis of the operational definition of food
security adopted, as well as on its applicability and policy responses that it call
for., which will be discussed in the next sections As such, distinct methods are

complementary in depicting the complexity of the food security.
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4.2. Parametric approaches to estimate the Prevalence of

Undernourishment (PoU)

The Food and Agriculture Organization of the Unitedtiins (FAO) estimates

the Prevalence of UndernourishmeroU), i.e. the share of population not
meeting their minimum dietary energy requirements, by relying on three key
inputs: (i) data on dietary energy supply retrieved from Food Balance Sheets
(FBS); (ii) a log-normal distribution; (iii)) a threshold of minimum energy
requirements based on the demographic structure (by age and sex class) of the
populatiort*>. The model relies on a legormal distribution, in which the mean
value is characterized by theiddary Energy Supply (DES), i.e. the average
guantity of food available for human consumption converted in kilocalories
through food consumption tables. The shape of the distribution is determined by a
coefficient of variation of energy expenditure, whigteasures the inequality in
caloric consumption or food expenditure from natielealel household surveys
(Naiken 2003). Once the shape of the distribution and the threshold are
determined, the resulting estimétéhe PoU - is the probability that, by ramanly
selecting an average individual in the population, she will be found to consume
(on average and over the year) a level of food energy below the minimum
required to maintain a healthy Iff&. In this way, FAO measures food insecurity
as chronic undernotishment at the population level, i.e. the percentage of
population who is deprived in dietary energy supply during one year (CFS
2011a). The operational definition of food security embedded in the FAO index
focuses only on food availability and accessd atbes not aim at capturing
nutritional concerns (in terms of both diet quality and diversity), or
considerations of risk to future food insecurity. Moreover, by construction, the
measure cannot: (i) provide disaggregated estimates at theasiomal levés or

for population sukgroups; (ii) capture shoterm fluctuations in the access to

130A similar model is adopted by the United States Department of Agriculture. Howekide, FAO uses

data from Household Expenditure Surveys containing information on food consumption, USDA estimates
Engel curves linking food consumption to income. The following discussion, however, will focus on the
FAO methodology, as it is the one adoptedneasure hungen the context othe MDGs (UN 2000).

131 An aspect that is often overlooked about the FAO measure is that the measure is probabilistic in
nature and, as such, measurement error is inescapable.
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food (i.e. seasonal fluctuations, variation in prices, famines etc.) as the estimates
are threeyears averages; (iii) measure abrupt changes in the within country
distribution in the access to food, as data from household surveys from which the
inequality parameter is computed are not frequently available (or updated); (iv)
provide realtime monitoring due to the lagged intervals in which FBS data are
released.

The FAO irdex has been harshly criticized in the literature of food security
measurement (Dasgupta 1993; Svedberg 2000, 2002, 2011; &mah 2006;
Masset 2011, De Haeet al. 2011). Gennari & Cafiero (2011) framed the main
criticisms under three main profiles(i) the appropriateness of the operational
definition of hunger embedded in the concept of undernourishment; (ii) the
soundness of the methodological approach on which the estimate is obtained; and
(iii) the reliability of the elementary data, in particuldne ones relates to food
balance sheets, which are used to construct the estimate. Having already
discussed the limitations of the operational definition embedded in the FAO
indicator, the discussion that follows will focus on the second and third tfpes
critigues. Regarding the methodological argument, two main criticisms have
addressed the FAO undernourishment indicator. On the one hand, Svedberg
(2000, 2002) argued that the FAO methodology generates systematically upward
biases in the estimat€§ which are also very sensitive to slightly changes in the

parameters of reference. On the other extreme, Dasgupta (2003) andeSailith

¥svedbergdés (2002) cmaintarggnests. First] hetabned chat the w o

underl ying distribution is not uni variat e, but i s
levels and caloric requirements. Secondly, building on Dasgupta (1993), Svedberg (2002, 2011)

argued that the estimtes are extremely sensitive slight changes in the underlying parameters,

due to issues of data quality and lack of transparency on the calculation of the parameters. On

this basis, Svedberg argued that FAO estimates are subject to two types of hidsesmward

Amet hodol o@secsatli maiteesd,are based on the f@Abiasedo u
rat her than the HAunbiasedo joint di stribution; a
systematic errors in the input data. The resulting estisnai#t thenbe biased either upwards or

downwards, depending orhé relative magnitude ofthe two typesof errors. Basing his

estimations ot he fcor r e c taeddhe bivangpewlistribdten, be found thah e fAdat a

bi awae greatert han t hoedoii mgi kb al bi aso, and hence concl
overestimated the prevalence of undernutrition. In particular, he argued that high lewrab of

for SubSaharan Africaare due to the underreporting of food production levels in the FBS,

especially bytaking into account the magnitude of subsistence production of agricultural
commodities in those countries.
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(2006) claim the opposite, i.e. that FAO estimates are systematically
underestimating the prevalence of undernourishii&nt

The debate on the methodological and empirical soundness of the FAO indicators
is still open: recently, the methodology has been updated, while there has been an
effort to improve the quality of the data and the parameters (FAO 2012). Also
FAO acknowledgd the need to measure food security in a multidimensional way,
and a suite of indicators that capture its different dimension has been included as
part of its methodology (Chapter 5).

4.3. Non-parametric methods based on Household Budget

Surveys and Householdncome Expenditure Surveys

Smith (2003) and Smith et al. (2006) proposed an alternative methodology to
estimate food deprivations | evels through
gained considerable attention by the profession (e.g. Anriquez eDa0; De

Haenet al. 2011; Ecker & Qaim 2011). Much in the tradition of the literature on
unidimensional poverty metrics discussed in Chapter 1, this approach uses
nationally representative Household Budget and Expenditure Surveys in order to
deri vecoohedadmeasures of food deprivation.
acquired by the household are first converted in calories by using food
composition tables, in order to obtain an estimate of household caloric
consumption. Then, consumption esttegmare compared to a threshold based on

the averagesnergy requirement of the household, calculated by considering its

age and sex structure. Households falling below the caloric cutoff are classified

as food insecure, and the resulting headcount measiszpreted as the

prevalence of undernourishment in the country.

As for the FAO index, the operational definition of food insecurity embedded in

the nonparametric approaches is of dietary energy deprivitfoAdvocates of

133 Smith et al6 s met hod, as well as the related critiaqu
discussed in more depth in the next paragraph.

1341t has tobe acknowledged, however, that in their study Sraittal. (2006) also considered the

extent of dietary diversity for the households. Nonetheless, their method, as well as the following

109



Measuring Food Securityiterature Review

the methodology sustain thattiesates from Household Budget Surveys provide

more accurate and reliable figures on national food insecurity with respect to the

FAO index. In particular, their argument revolves around five main points (De

Haen et al. 2011). First, food consumption is dotly measured at that the

household level, fewer assumptions about missing data on agricultural
production, trade, podtarvest losses and ndood uses are required. Second,

the reliance on micro data allows for generating disaggregated estimates
according to sumational levels or social groups. Third, the high level of
disaggregation of food items in many of the surveys allows for a better reflection

of what is actually consumed, thus making the conversion of food quantities into

calories more pmcise. This also allows to analyse the degree of dietary
diversity and the prevalence of micronutrient deficiencies (Babatunde and

Qaim, 2010). Fourth, as opposed to the FAO index, the method does not
require distributional assumptis related to food access across households and

income levels, because the data themselves determine the distribution. This is the
reason why these methods are often referred to agpa@metric (Sibriaret al.

2007). Fifth, while FAO uses data on thepulation structure at the country level

to derive the cutoff point related to the population minimum dietary energy
requirements, the survdyased approach takes the actual demographic
structure of households into account.

In principle, then, i i s met hod may seem the <cl assi csz
measure food security. At a closer look, however, criticalities arise. First, from

the CA standpoint, this methodol ogy, as t
(i.e. caloric availability, whether ahé household or at the national level) rather

than on the actual Aout comeso of food I
statuses). In this way, the issue of different conversion factors of food into actual
nutritional outcomes is not taken into accoBen 1985, 1999; Dreze & Sen

1989). Second, it is questionable whether household survey data can measure
correct levels of dietary food energy consumption: for instance, estimé&s

neglect food consumption acquired outside hioeisehold, whether in the private

studies that applied this kind of methodology, prevalently or only focused on caloric shortfalls from an
average hoursnemtol dés r eq
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(from street vendor s, restaurantseé) or

p u

public sector (e. g. i n hospital s, school s

always collect these data as their primary purpose is noetsure food security.
Moreover, issues of crosuntry or time comparability of the estimates may
arise, depending on different survey designs. Finally, there may be errors in the
classification of the households as food insecure or not for two masonesa
(Cafiero 2011). Firstly, noiparametric approaches first classify each household
in the sample as being undernourished or not, and then infer from the proportion
of undernourished in the sample an estimate of the prevalence of
undernourishment in th@opulation. As no sophisticated inferential model is
assumed, only national representativeness of the sample is required, in principle,
to ensure usbiasedness of the estimate. However, there may be many features of
the surveys that render the hyphothesisrandomness of the difficult to hold.
These elements may relate to a series of issues related to the design,
implementation and processing of survey data, such as the identification and
treatment of outliers, the correction for the seasonality of dad,tlae accurate
appreciation of prices to correct for the difference between reported acquisition
and normal consumption. Secondly, the determination of adequate caloric
thresholds through which to classify household is controvérsi@eaton 1997;
Cafiero 2011). Cafiero (2011) noted that the standards for calculating human
energy requirements are designed to be applied to groups of individuals of the
same sex and age and no single individuals. As such, the combination of the
potentially large imprecision ral possibly systemic bias in measuring single
household level dietary energy consumption levels, and of the improper usage of
the energy requirement norms in classifying households seem to point that the
headcount method is far from being a robust methodneasure the proportion

of households that are actually undernourished in a population. Estimates of the

135AsnotedbyDeaton(1997m:( €) the minimum adequate calorie
uncertainty and controversy, and some would argue that resolving the arbitrariness about the poverty
line with a calorie requirement simply replacese ar bi t rary deci si on with
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prevalence of undernourishment based on this method could be plagued by large

errors, the direction of which is difficult to predict (Sibriahal. 2007).

4.4. Anthropometric indicators

Anthropometric measurements are commonly used for the diagnosis of
undernutrition throughout the life cycle (i.e. infants, children, adolescents, adults,
pregnant and lactating women, and elderly) (WHO 1995; Shetty 2003).
contrast to the first two methods that focus on resources, anthropometric
indicators measure the outcomes of food and nutritional security at the individual
level. While a great variety of anthropometric measures exist (WHO 1995), the
most common onesotus on the relation between height and weight of
individuals. In particular, the greatest scientific consensus and common
application relates to anthropometric measures on body development of children
aged 05, because for other groups the debate on tbhescountry comparability

of reference standards is not setfifdDe Haenet al. 2011) As such, the
discussion below will focus on anthropometric indicators related to -early
childhood wasting, stunting and underweight. Although these indices are related,
each has a specific meaning in terms of the process or outcome of growth
impairment (WHO 1995). Wasting (low weight for height) is an indicator of
acute malnutrition that reflects recent of continuing severe weight loss, which is
able to detect situatienof acute food insecurity. Conversely, stunting (low height
for age) measures retarded growth due to {tergh malnutrition and poor health
and sanitary conditions. Finally, underweight (low weight for age) is a summary
indicator that combines both aspgcThe latter, together with the FAO index on
the Prevalence of Undernourishment, monitors progress towards the Millennium
Development Goal 1 on Poverty and Hunger Reduction. Data related to
anthropometric indicators are collected at regular intervals trmmDemographic

and Health Surveys (DHS) and the UNICEF Multiple Indicators Cluster Surveys
(MICS) by using standardized techniques.

138 this respect, the WHO recently proposed a new reference standard to evaluate the nutritional
status of schoehged children and adolescents, aged®%De Oniset al.2007).
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Deprivation in anthopometric indicators is determined on the basis of the distance
expressed in standard deviatidWsbetwe n t he chi |l dés measur en
median of the reference populatibh (WHO Multicentre Growth Reference

Study Group 2006). Note that malnutrition may not only be the outcome of macro

or micronutritents deficits, but also of an increased rate of nutrig@igzation (as

in many infectious diseases), and/or to impaired absorption or assimilation of
nutrients. Il n other words, it depends on
enable the individual to convert food in nutrition (Sen 1985; Dréze & Sen)1989

As such, malnutrition itself can be interpreted as a multidimensional
phenomenon, which is summarised by the anthropometric indicators.

As for the other measures, there are merits and disadvantages of anthropometric
indicators. With respect to the adiages, most prominently from the theoretical
perspective of the CA, anthropometric indicators directly focus on the ultimate

object of interest *

Peeond) theseé nseasnrastare ihighiyo n a | S
correlated with other morbidity and mortalitindicators  (Pelletier 1994,

Svedberg 2000, 2011; Klasen, 2008; Deaton and Dreze 2009, De Haen et al.

2011). Third, as they are collected from household surveys, there is scope for
disaggregating the prevalence of anthropometric deficiency bynatibral levels

and/or groups of particular interest for policy analysis and targeting. Moreover,

surveys that usually collect those data also include a variety of covariates that can

be used to assess the factors that impact on nutritional outcomes, whicle can b

used to design programmes and monitor nutritional interventions. Linked to this

137 Ysually -2 standard deviations for aderate cases, and standard deviations for extreme
de8privation.

138 |t is hence clear that the choice of reference population, on which basis the cutoffs are
calculated, is critical. Up to 2006, the WHO reference standard for child growth had been based
on a sample of children developed by the Centers for Disease Control and Prevention (CDC)
Growth Reference in the United States. In order to overcome a number of conceptual and
technical criticalities (WHO 1995), in particular the crassintry comparabilit of a reference

based on United States children (Klasen 2008), the WHO decided to undertake -semtrki

child growth study to derive a new reference standard. The aim of the study was to provide a
single, comparable reference that represents the lessrigtion of physiological growth for all

the children under five years of age and to establish the breastfed infant as the normative model
for growth and development (WHO Multicentre Growth Reference Study Group 2006).

139 As Anand and Sen (2003) remarkedSinde our ultimate concern is with the nature of the
lives that people can lead, there is a case for going straight to the prevalemgcgl@mutrition

rather than to the intake of calories and other nutrients( Anand & Sen 2003, p . 20¢
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last point, from a policy perspective is very important to understand which are the
main drivers of the low nutritional stattf(i.e. insufficient food intake or low
guality or dire health and sanitary conditions).

A critical issue relates to data availability for crassuntry comparisort§’, as the

MICS and DHS are usually conducted only in intervals € $ears. For this
reason, they can be used only for mediterm nutritonal assessments, and not

for shortterm evaluations, or frequently updated statistics on global hunger.
Also, available data only cover early childhood and sometimes women. All the
other groups of population are neglected. As such, the development of
comparative standards for assessing the nutritional status of other vulnerable
population groups (i.e. the elderly or adolescents) would be welcomed.

Moreover, in the light of nutrition transition and of the double burden of
malnutrition, anthropometry indicats (especially underweight) may lead to
biased estimates that in fact did not occur (Pingali 2007). In many developing and
transition countries (in particular in Latin America and Asia) diets are changing
fast by including high fats and sugar contentsj ahildren may be erroneously
classified as adequately nourished because they gain sufficient weight, but they
may be still lacking critical micronutrients and be malnurished. This problem
seems to affect particularly the underweight indicator, whiatursently the only
anthropometric indicator used for monitoring the MDGs. In line with this
hypothesis, there has been more progress over time in underweight rates with
respect to the other anthropometric indicators. For this reason, the United
Nations 000) and Misselhorn (2010) proposed to measure children malnutrition
through the stunting indicator because it is not significantly affected by the
Onutrition transition biasd (Misselhorn 2

140 By the same token anthropometiiicdicatorsdo not take into account physical activities

levels (Svedberg 2011). This is a limitation,there may b&oping mechanisms on how children

adjust to unduly low intakes of calories and other nutrients. If tfet feaction is weight loss,

anthropometric measurements will be also oaipg the effects of physicalctivity. Conversely,

anthropometrics may miss the children who are inadtiverder to maintain energies/hich can

have adverse consequences for tteahd has well cognitive and motoric development (Svedberg

2011).

11 Eor instance, in the dataset of food security that | built over a period of 20 years2(®®0and

across 181 countries, only for 25% arthropométre | obser v,
status.

114



Measuring Food Securityiterature Review

4.5. Selfreported food security assessments

Starting from the 260s, policy makers have been increasingly looking for
measurement techniques for food insecurity and hunger that are simple to use and
easy to analyse (Kennedy 2003). In particular, they focused their attention to
subjective indicators of perceptions ofifger and food insecurity. Qualitative
indicators may be related to emotional dimensions, such as anxiety over not being

able to meet basic food requirements of the household, or behavioural changes

due to variations i n t he as cadciag fmddd 6 s c a|
guantities or quality or skipping meals. The major experiences in the field of
gualitative measures of food insecurity relate to the work of the United States
Department of Agriculture on the fAFood Se
etal . 1997) ; the AHousehold Food Insecurit

and the AHousehold Hunger Scaleo (Deitchl

food insecurity in different cultural conteXt§ and, finally, the hunger module
inserted in the Gallp World Poll indicators, which were recently employed by
Heady (2011) as an alternative indicator of the impact of food crises on the poor.
Within the United States, setéported indicators are able to provide insights into
the way in which householdxeerience food insecurity, which is defined mostly

on the basis of the access and stability dimensions (Kennedy 2003). In particular,
research focused on the social dimension of food insecurity, as inability of
obt ai aniadequaté amount of food, evdnthe shortage is not prolonged
enough to cause( reemd itde nptréosb | eanslkdo For ce
1984, quoted in Kennedy 2003)

According to Kennedy (2003) qualitative indicators provide direct measures of
food insecurity, as they incorporatestberceptions of food insecurity and hunger

by the people most affected, and are quick to administer anduweérstood by
policy-makers. Moreover, validation research shows that they are highly
correlated with income and consumption expenditure, as agelllietary energy

intake (Kennedy 2003). A critical issue, however, relates to the validation of

142 Other measures developed for the context of developing countries areef\&h2001); Vargas &
Penny (2010).
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those measures for creseuntry comparisons: hunger is a deeply cultural
phenomenon and perceptions may vary according to the cultural, economic, social
and elucational background of refererfé¥(Deitchleret al.2011; Headey 2011).

Other disadvantages relate to the comparability over time of trends in food
insecurity based on these measures, as the underlying concept they capture may
change, and on the one adaptive preferences n r espondentsé perce
their hunger levels (Elster 1982; Sen 1985a,1985b, 2002; Nussbaum 2000), due,
for instance, to their income and education stéfus

Finally, Barrett (2010) pointed out two important issues relategeta@eptions

based indicators of food insecurity. First, because most food insecurity is
seasonal or aperiodiccorrelated with episodes of temporary unemployment, ill
health or other adverse everitgerceptionsdhased survey measures consistently
find food insecurity rates several time higher than related hunger or insufficient
intake measures (National Research Council 2005). Second, qualitative
assessments may not suffice to capture the utilization aspect of food insecurity,
such as the one associatedhniack of micronutrient in the diet.

To sum up, further refinement and validation of all these qualitative methods
could be extremely rewarding in terms of providing complementary and easy to
monitor data for national and global food security monitoriktpwever, the
drawbacks that characterise these measures should be kept in mind when
attempting to measure food insecurity relying exclusively on perceptsed

indicators.

143 An interesting effort to develop a measure of the access component of food insecurity
household explicitly intend&for crosscultural uses is the recent work by Deitchétral. (2011).

It is noteworthy that among the 18 initial proposed indicators, only three of thalirrelated to
defrivation in the access domaiwere validated for crossountry comparability.

144 This hyphotesis has been confermed empirically by Headey (2011), which found that when
analyzing seHreported indicators of food security from the Gallup Poll, former communist
countries with high levels of literacy reported higher levels of food nsgcwith respect to
Sub-Saharan Africa countries.
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4.6. Composite indices of food security

The literature on multidimensional indexesf food security is rather
heterogeneous, in terms of unit of analysis, methodology, and dimensions
involved into the various indexes proposed. For this reason, the present review

will only focus on indices using nationbdvel data, which is coherent withur

operational definition of food security presented in the previous chapter. The
literature review highlighted six different composite indicators of food security:

(i) IT'FPRI 6s Gl obal Hunger I ndex (GHI) (Wei
(NI), deweloped by Wiesmanet al. (2000); (iii) the Hunger Index, published in

2001 by the Bread for the World Institute; (iv) the Poverty and Hunger Index
proposed by Gentilini and Webb (2008); (v
(Maplecroft 2011); (vi) the Ecanmi st Il ntelligence Unitds G
Index (EIU 2012). Below the best known composite indicator of food security,

the Global Hunger Index will be reviewed.

46.1.) &02)860 "1 1T AAl (O1T CAO )T AAg@

The Global Hunger Index (GHI) was launched for the first tim2006 by IFPRI
(Weismann 2006). The 2012 GHI was calculated for 120 developing and in
transition countries (IFPRI/Concern Worldwide/ Welthungerhilfe and Green
Scenery 2012). The GHI combines three equally weighted indicators as an
arithmetic mean: (i)ie share of population with insufficient dietary intake, as
estimated by FAO,; (ii) the prevalence of underweight in children under the age of
five as compiled by the World Health Organization (WHO); and (iii) the under
five mortality rate. Wiesmann (200@)stified the choice of these indicators with
three main arguments. First, all of them were selected to track progress towards
the achievement of the Millennium Development Goals (UN 2000). Second, the
indicators related to childreih child underweight andanortality i are assumed to

be associated with or partly caused by micronutrient deficiencies. In this way, the
index aims at capturing another dimension of food secuuiijization, which is
usually difficult to include in food security analyses due goarce data

availability. Finally, the index, by aggregating information on the entire
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population and on a particularly vulnerable subgroup, is believed to provide a
comprehensive view on the overall state of food security in a given country
(Wiesmann 2006IFPRI 2010).

Regarding the choice of weights, Weismann showed that they were first derived
empirically through a principal components analysis and then they were later
adjusted in the way to calculate the composite index as a simple mean. The GHI
is buit on a 100point scale, from 0 (no hunger) to 100 (complete famine),
although neither of those extremes are realistic. The higher the index, the worst is
the situation in terms of food security of a given country.

According to Wiesmann (2006), there aramy advantages from using the GHI:

to start with, the multidimensionality of the index allows to better capture the
complexities involved in food security analysis with respect to a single indicator
based only on per capita availability of food. In par#écu she states that the
index tries to capture three out of four of the constituents of the food security
concept: availability of food (though the first indicator, share of population with
insufficient dietary intake); access (through the indicatorstedlao children
well-being); and utilization of food, which can be partially explained by both the
malnutrition indicator and to the better correlation of the index to the
consequences of some micronutrient deficiencies. However, it is unsure whether
the @nstruct that the index is actually capturing is food security and to which

extent.

4.7. Conclusions

The aim of this Chapter was to introduce and discuss the different methodologies
proposed in the literature to measure food security at the country legeden to
provide a background for the choice of the indicators of the evaluative exercises
of the next chaptet
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Chapter 5
Measuring Food Security:A Suite of

Indicators Approach

5.1. Intr oduction

In this Chapter, we propose a methodology to select a suite of core indicators for
food security assessments, which can nonetheless be applied to the measurement
of other multidimensional phenomena.

Our methodology was formulated in order to respondverg practical exigency,
which arose during the consultations of the Committee for Global Food Security
(CFS) in September 2011. In this occasion, both peli@ker and academic
communities manifested their strong desire for a new and multidimensional
metrics for food security assessments, in the form of a suite of core indicators to
monitor countrieso performances over
unidimensional metrics of the FAO index (CFS 2011b). This need reflected the
wide acknowledgement of theuttifaceted nature of food security: as the CFS
explicitly recognized, in order to provide meaningful information for pelicy
making, metrics for food security must necessarily be multidimensional as no
single indicator can alone capture the complexityhef toncept.

After the consultations, FAO Statistics Division decided to take the lead and to
select a core set of key indicators to monitor food security. The suite of key
indicators had a twofold objective: on the one hand, to provide a core set of
essetial indicators, which alone can provide an exhaustive picture of magnitude
and trends in global, regional, and national food security; on the other, to enhance
clarity and improve communication regarding food insecurity to a wide audience,
ranging from pticy-makers, through the general public, to any other relevant
stakeholder. Before this initiative was launched, other institutions or researchers
have already made attempts to capture the multidimensional nature of food

security through battery of indicats (i.e. Maxwell & Frankerbergen 1992;
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FIVIMS 2003; PaneliMartins et al. 2008; FAO/RAP 2010; CONSEA 2010;
Feed the Future 2010). Many of the available suites, however, assemble tens (if
not hundreds) of indicators without considering the way each simgasure
enters in the process of achievement of food secdtjtpr without any clear
reference of the normative criteria and value judgments informing the selection of
which indicators to include. As sudch,
| i gstesti@mely difficult to synthetise in an overall picture of food security on
which basis policies can be formulated. Additionally, the proliferation of lists, by
providing messages that are often difficult to synthetise and communicate (or
even contradiory, in the worst cases), enhanced the confusion of potiakers

and general public on the magnitude, trends and nature of the phenomenon, and
triggered a general sense of dissatisfaction with food security measurement (CFS
2011a).

The methodology prom®d in this Chapter aims at tackling these difficulties by
grounding the measurement exercise in the theoretical framework of the CA, with
insights from the literature on social indicators. The methodology has then been
adopted, with slight changes in thedicators selected, by FAO in October
2012**®in order to provide a multidimensional metrics for food security at the
global level. Additionally, at the country level, it can support evidemased
policy-making by providing information on the levels andrds of national food

security and by identifying progress and weaknesses in the different dimensions.

5.2. A Methodological Proposal to Guide Indicators

Selection

"Thereis no best indicator, best measure of an indicator, or best analysis of an indicator
in a generic sense. The definition of "best" depends ultimately on what is most
appropriate for the decision that must be made."

(Habicht and Pelletier, p.1519, 1990)

145 An exception is Feed the Future (2010), which, nonetheless, aims at measuring food security in the
specific context of USAID development assistance programs.
148 http://www.fao.org/economic/ess/efsdessfadata/en/
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As discussed in the first chapter, the adoption of the theoretical framework of the

CA serves many purposes in the measurement ofleflg outcomes: first, the

many normative choices involved in the evaluative exercises (and hence the
results) are trangpent and this enhances the overall justifiability and
acceptability of the metrics by its relevant stakeholders. Secondly, the CA focus

on the ultimate outcomes of wdleing has the advantage of providing a strong
criterion for indicators selection, whichas the practical implication of avoiding

the umpteenth Al aundry | isto. This princi
which rests on three, deeply interconnected, elements: first, available indicators
should fulfil a basic set of quality requirementthen, the purposes of the
evaluative exercises should be clearly and transparently specified; and finally, the
selection of the available indicators the
based on theole the indicator plays in relation to the pugas of the evaluative

exercise.

First, candidate indicators should pass
indicators literature has defined a set of normative standards that define the
Agoodnesso of a headline i ndanmuzit260d, i n t he
2005; UN 2003; Darcy & Hofmann 2003; OEEIRC 2008; Hallet al. 2010;

Trewin & Hall 2010), and, more specifically, for food security analysis
(Frankenbergen 1992; FAO/FSAU 2009; CFS 2011a). These desirable properties
relate to: (i) relevanceo the policy objective; (ii) validity in the conceptual
representation of the underlying phenomenon; (iii) sensitivity to change; (iv)
unambiguity and easiness of interpretation; (v) robustness of the resulting
measures; (vi) methodological transparencythe construction of the indicator;

(vii) timeliness in its production and updated on a regular basis; (viii) being
representative of the population in the sample; (ix) being comparable across
countries and over time; (x) being accessible to the genenxalicp (xi) being

based to the greatest extent possible on international standards, recommendations
and best practices; (xii) being constructed from vesilablished and reliable data

sources; (xiii) being consistent with similar indicators.

However, theadherence to a set of desirable properties is only a necessary, but

not sufficient, condition for choosing indicators for policy design, monitoring and
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evaluation. Frankerbergen (1992) and Jannuzzi (2001) noted that indicators
selection should be also tidally guided by the overall purpose of the evaluative
exercise, which leads us to the second element of our taxonomy. As noted by
Frankerbergen (1992):

AWhet her the goal is to evaluate
system or to develop a householddosecurity strategy for the
country will to a large extent dictate the choice of the indicator.

The user of the information on indicators also will drive the

P

choice of the indicatoro (Frankerberg

In particular, the choice of the indicataill depend on whether the evaluative
exercise is tanonitorandassesghe performances of some give metric over time
and/or across space, orrmodelthe performance in the measurement variables in
order to understand underlying causal nexuses, differedicators will be
chosen. This is due to the fact that, in the two cases, indicator selection attempts
to answer to two different questions:
on the other. Also, Frankerbergen (1992) emphasises that this choice is
inextricably linked towho will receive the information: in other words, the users

of evaluative exercise also exert a strong weight in determining the choice of the
indicators.

Finally, once candidate indicators have been checked to satisfy some basic
guality requirements and the purposes of the analysis are clarified, the choice will
ultimately depend upon the specific role indicators play in the determination of
the phenomenon they are trying to measure. As noted above, many of the
available lists boildown to include all the available indicators, without linking
the objectives of the evaluative exercise with the category to which the indicator
belong. Again, the distinction between monitoring and modelling evaluative
exercises is critical: for instance, f t he pur pose i s to
educational performances in different countries, cognitive achievement indicators

(i.e. standardised test scores) would suit the purpose well. Conversely, if the goal

is to understand which factors drive the studéntsc ogni ti ve achi

hypo

indicators capturing the inputs of a
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(i.e. books, infrastructures, teachers per student, etc.) would be more appropriate
(OECD-JRC 2008; stiglitz et al. 2009)n the literature of soail indicators, this

di chot omy, whi ch ul ti mately relates to t
Aendso of development (Sen 1999a), 'S ope
the nature of the indicators (Booysen 2002; Burchi & De Muro 2012a), i.e. of
whether they are input, process, and outcome indic&tbrSpecifically, input
indicatorsrelate to human, physical, or financial resources allocated to a process
or a program that affects some social phenoménaput or process indicators

are intermediate mlcators, which translate in quantitative terms a process of
allocation of human, physical, and financial resourceputs indicator$ that

aims at affecting an ultimate policy objective. They describe the dynamics that
lead to the outcome, and represantionable policy leverages to affect the final
goal of the policy. Finallyputcome indicatorsare the ones that are more linked

to the final goals of public action, or to policy objectives. For instance, in the case
of a policy aimed at increasing ricealability through higher yields varieties,
higheryield seeds are an example of input indicator, while rice yields and the
guantity of rice available per capita are process and outcome indicators
respectively*®

Most of the available lists overlook thi@spect and include all the available
indicators in the same analytical category, hence mixing the inputs with the
outcomes in the determination of a given wading outcomes. In turn, this
methodological confusion renders very difficult to interpret agdtlsetise the
informative content provided by the evaluative exercise in order to formulate
evidencebased policymaking. Conversely, the CA circumvents these difficulties
by providing a very cleacut distinction between means and ends in the process

of achievement of wetbeing outcomes. For this reason, the reliance on the CA as

" There is an additional category of indicators, i.e impact indicators, which refer to the general
impacts of programs on the policy dimension (Jannuzzi 2005)

Unfortunately, the distinction accordjnto the nature of the indicator is not always as
straightforward, in particular when policy objectives are either very specific or extremely
general. Nonetheless, as Jannuzzi (2005) recognized, it is always possible to distinguish between
indicators morerelated to policy efforts, and those who refer to the effects (or the lack of them)
of such policies.
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overarching theoretical framework for the evaluative exercise provides a
powerful criterion to discriminate among indicators, which links the nature of the
indicator itself and ie overall purposes of the analysis. As such, the choice of
the indicators for a specific purpose will depend on their specific characteristics
in order to represent the phenomenon under scrutiny. The following section will
provide an application of thimethodology to the choice of a suite of indicators

of food security.

5.3. Application of the proposed methodology to define a

list of indicators to measure food security

The aim of this section is to apply the insights exposed in the former section in

order b select a core suite of indicators for the monitoring of food security. A

useful starting point is to distinguish among three distinct focuses of analysis,

which in turn correspond to as many categories of indicators. Graphically, these

can be representeds a i p-y (Figuneb).dTbe top of the pyramid relates to

the evaluative exercise demanded by CFS, i.e. the set of core food security
indicators that measure the outcomes of different dimensions of food security in a

given country. The aims of the suite of indicators are rldti assessing
countriesdé6d performances in the many di men
countries that are facing food insecurity situations; and finally, comparing
countries across space, in order to prioritize the allocation of resources, and ove

time, in order to understand the evolution of food security and the effectiveness

of policies.

In turn, the second and third levels of the pyramid respectively represent the
underlying and structural determinants of those food security outcomes. These

two levels of analysis provide, on the one hand, information on the most

i mmedi ate factors that contribute to count
more structural and countgpecific conditions. The use of these two additional

level is complemetary to the core set of indicators: depending on the purpose of

19 This follows the suggestion provided by Jannuzzi at the CFS Roundtable in September 2011
(Jannuzzi 2011).
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the evaluation and on the level of detail required, both provide a broader
perspective to understand levels and variation in the set of core indicators across
countries and over time.

Figure 6 Different conceptual levels for the analysis of food security and
corresponding categories of indicators

INDICATORS FOR
ACTION AND MODELING

(Output Indicators of the
underlying determinants of
country food security)

INDICATORS FOR IN -DEPTH
COUNTRY ASSESSMENT

(Input Indicators / country structural condition3

In particular, the purpose of the first analytical layer or suite of core indicators is

to provide a general and objeati assessment of the state of national food
insecurity, while at the same time to ensure analytical simplicity. At this level,

the fewest possible number of indicators should be selected, in order to avoid the
devel opment |l engt hy aptisaconfGuseng thsbepmw
indicator selection should focus on measures of outcomeghe distinct

di mensi ons of food i nsecurity. Thi s crit
emphasis on the ends of development (Sen 1999a), is also coherent with the
recanmendations stemming from both the literature on social indicators
(Jannuzzi 2001, 2005; UN 2003; Darcy & Hofmann 2003; OEIRL 2008;

Stiglitz et al. 2009; Hallet al. 2010; Trewin & Hall 2010) and the one on food

security assessments (e.g. Frankerberd®82; FAO/FSAU 2009; Feed the
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Future 2010). The focus on outcomes, rather than on process or input indicators,

is essential to ensure comparability over space and time as well as accountability

of policy-making. It is indeed easier to monitor progress upolimited set of

goals agreed by the international community, irrespectively of the uniqueness of
each countryédés background (FAO/ FSAU 2009) .
Then, the second anal yinhdicat@d for madglleng agnd whi ¢ h
act i aimo at identifying a et of direct and proximate factors that are
associated to the performances of the measures belonging to the suite of
indicators. It provides a conceptual framework for understanding levels and
variations in the core set of food security indicators, anduah, it is particularly

useful for policymaking, as they provide a list of actionable policy leverages that

can be used to promote food security. Also, in a regression setup such as the one
presented in the next Chapter, they can be used as exogenoables in

explaining variation in food security outcont®s Output or process indicators,

which measure the dynamic process of conversion of inputs into policy outcomes,

are the ideal candidate indicators for conceptual level. With respect to the
analysisof food security, this category includes a wide range of indicators such as
performances in production (crops and livestock), market prices,-egoioomic

conditions, and many other factors that determine, dret not food security
outcomegsper se Thistheoretical distinction is particularly important, as in many

lists process indicators (such as market prices) are included as direct outcomes of
food security”™.

Finally, the third layer of analysis, the one relatedindicators for indepth

country assessmentpyovides a a broad set of indicators to contextualize and
diagnose the country environmdatu sensuin order to allow for detailed check

up of countryds structur al c a avdilaldilityons i n
and of factors of production, market factors, cultural and socioeconomic

conditions, climate, etc.). As opposed to the former level, these factors are more

%0 Note that many of the indicators selectadhis layer will then be used in the regression part of the

structural equation model to measure food security in the next chapter.

51 For instance, as the FAO/FSAU (2009) notesttA 50 percent increase in th
milk (a process indicator) has a completely different outcome in a livelihood system that

produces milk than in a livelihood system that is a net purchaser of milk, potentially being
beneficial forthe formeand det ri ment l27)f or the | attero
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systemic to the country of reference, and hence can be changed with more long
term pdicies. Ideally, this level of analysis should also provide disaggregated
information in order to provide idepth analysis on the structural vulnerability to
food insecurity of different population groups and regions (as discussed in
Chapter 3).

Figure7 provides the thredayer representation. With respect to the third level of
analysis, only the areas of focus (instead of a whole list of indicators pertaining to
that topic) have been listed. This is because at this level the analysis is very
countryspedfic, and, based on the goals of the analysis and on the ceuntry
specificities, different indicators may be selected. Note also that, as discussed in
Chapter 3, the different dimensions of food security are sequential to each others:
availability is a necgsary condition for access, which is in turn necessary for

utilisation.
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Figure 7 Outcome, process and input indicators of food security
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