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Abstract

This study is the first to employ a robustness check to the Multiple Overlapping Deprivation

Analysis (MODA) methodology. Using NigerianMODA as the baseline study, we introduced
three sets of parametric changes to the analysis: a change in poverty cut -offs (k); adjustm ents
of indicators in dimensions, and inclusion of new dimensions as per the relevance for the
national context. The rank correlation coefficient method is adopted to test for the robustness

of MODA using Kendall Tau rank and Spearman rank correlation coeficients. The analysis is
conducted for children aged 0-17 and for children of different age groups (0-4, 5-11, and 12-
17), and across four profiling variables: regions, wealth index, education level of household
head, and education level of mother. Findings show that rankings of dimensions across the
four profile variables are overall stable when parametric changes apply. The adjustment of
indicators in dimensions resulted in a slight increase in the deprivation headcount for housing
for all age groups, and for water for children 12 -17 years old. Minor decreases in headcounts
were observed for sanitation, water, housing, health, and nutrition for children 0-4 years old;
for information, sanitation, water, and education for children 5-11 years old; and for sanitation

and education for children 12-17 years old. The multidimensional deprivation rate increased
compared to that of t he baseline Nigeria MODA(53.9%) when the povert y cut-off (k) was
changed from three to two dimensions (78.7%), when indicators were adjusted in dimensions

(58.2%), and when new dimensions of child labour, physical development, and HIV/AIDS
were added to reflect specifics in the national context (65.8%) . These results vary across
regions, with the northern part of the country showing higher deprivation rates. This study
confirms the robustness of MODA methodology to parametric changes, and highlights the
importance of contextualising the evidence in the national realm.
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Introduction

Children make up about a third ofthe wor | dés popul ation, yet make ur
wo r | d 6(Kewpoose,lSuarez Becerra, & Evans, 2016) Poverty isdefinedasafipr onounced
deprivation in well-b e i ramgddalso multidimensional in its nature (Haughton & Khandker,

2009). The United Nations also recognizes poverty as being multidimensional, and the first

Sustainable Development Goal (SDG) aims to reduce poverty in all its dimensions(United

Nations, 2015).

Central to poverty eradication are the concepts of id entification and aggregation (Roelen &

Gassmann, 2008)lbecause they help to answer two key que:
AHow poor ar foralomgewhife,poverty measures and analyses have been carried

out using the money-metrics approaches based on income and consumption. According to

Achille & Gianni (2006):

Traditionally, poverty has been defined as a lack of income and has been
associated with the study of per sonal [ ncomeéthe poverty
considerably evolved during the last three decades. New definitions have
emergedéThese new approaches wunder/l/ ine the m

vague aspects imbedded in the poverty concept. (p. 139)

There have also been arguments to focus on child poverty as distinct from poverty in general.
Roelen & Gassmann (2008)argued that children, not being economic actors by themselves,
are not in control of how monetary resource s are distributed within households, making them
more vulnerable. Moreover, children have peculiar needs that are different from those of

adults, and these needs, when unfulfilled, have farther -reaching implications for children

1 Maastricht University.
2 University of Luxembourg | Social Policy Research Institute | Maastricht University.
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compared to adults. Also, childhood poverty, being a strong predictor of adult poverty, gives
a compelling case for addressing childhood deprivation as a way to fight poverty in the long -

term.

Of recent, poverty, in general, has been increasingly measured by methods that capture its
multidimensional nature. Even more recently, there has been a lot of emphasis on using a
similar approach to child poverty. Morgan (2018) argues for more child-focused social
protection programs from two points of view. First, the need to, in practical te rms, uphold the
rights of children ratified in the UN Convention of the Rights of the Child; then, from an
Ainvest ment 0 1 phldrentare bumanwesainees with higher potential for good
return on (United asiansnE089). 0

ot

The call for child-sensitive poverty reduction initiatives underscores the need for child-focused
poverty metrics. A study by de Neubourg et al. (2018), explains why household level monetary
measurements of poverty may not adequately capture child poverty, and argues that poverty
analysts would need to make assumptions on the proportionate distribution of resources
within the household, of which children are not in control. Also, attempting to extrapolate

household level deprivations to measure child deprivations fails to consider the specificity of
the needs of children and can lead to either over- or under-estimation of child deprivations.
It is more desirable, therefore, to measure multidimensional child poverty at the individual

child level.

The UNICEB Multiple Overlapping Deprivation Analysis (MODA) tool is an innovative method
to measure multidimensional poverty of children. Studies by de Neubourg et al. (2012) and
de Milliano & Plavgo (2014) describe the unique characteristics of MODA. It builds on the
Bristol methodology, which counts deprivations experienced by children, according to seven
basic human needs: access to clean water, sanitation, shelter, education, information, food,
and health. In this approach, children living in a household without access to oneof these are
deprived, and those deprived of two or more of these basic needs are identified as absolutely
poor (Gordon et al., 2003). The MODA methodology also builds on existing multidimensional
poverty measures, including the Multidimensional Poverty Index (MPI) of the Oxford Poverty

and Human Development Initiative (OPHI) (Alkire, 2007).

Under the MODA methodology, the child is the unit of analysis and not the household, as
MODA seeks to understand the way each child experiences poverty diectly. For this reason,
the methodology gives priority to individual -level indicators rather than household-level

indicators, since there may be differences across children of the same age and children in the
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same household. Householdlevel indicators can be used when they have a direct bearing on
child well-being, for instance, the source of drinking water. Furthermore, MODA employs a
life-cycle approach to measuring poverty, as to capture the changing needs across the
childhood (De Milliano & Plavgo, 2014, p. 8).

Another significant feature of MODA methodology is its rights-based approach to identifying

the dimensions® in which a child is deprived. This all-or-none, called the union approach,

implies a child is deprived in a dimension if s/he is deprived in any of the indicators making

up the dimension in question. The rationale to the approach is that it helps identify children

deprived in any of the indicators belonging to the same dimension. The indicators are

reflectors of a violation (or ful fi |l ment ) o fbeing mehatdimensioh,d6s r i gh
rather than a measure of the level of deprivation within the di mension (De Neubourg, De

Milliano, & Plavgo, 2014).

MODA allows the deprivations to be disaggregated in different ways, including the split across
different characteristics of the children. This shows how the composition of multidimensional
poverty changes with features like geography, ethnic groups, and other individual or
household characteristics. According to UNICEFOffice of Research - Innocenti (n.d.), MODA

provides:

A clearer picture of which dimensions of poverty children are experiencing,
providing enhanced analytics to guide programming and policy responses.
MODA is a practical andflexible tool that allows rigorous measurement of
multidimensional child poverty in different contexts, as well as in -depth

monitoring of SDG target 1.2.

The selection of parameters in MODA, as in all multidimensional measurements of poverty, is
subject to some limitations (discussed in the literature review section below), and policy
recommendations may be sensitive to changesin parameters.* As Alkire et al. (2015) note, a
ranking® of poverty comparisons may change when one or more parameters are altered, and

this calls into question the robustness of multidimensional poverty measures.

3 A dimension refers to a broad area of basic need e.g. health, nutrition, education, sanitation, housing etc (De
Neubourg, de Milliano, & Plavgo, 2014, pp. 10-13).

4 Parameters can refer to dimensions, indicators, weights assigned to them, and cut-offs to determine who is poor.
5 Ranking refers to the ordering of entities (e.g. countries, regions etc) from least poor to poorest by virtue of the
poverty index used (i.e. headcount ratio or adjusted headcount ratio).
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In the most recent Nigeria MODA(UNICEF,2021 forthcoming), the researchers presented the
magnitude and intensity of multidimensional poverty among childen.® Further, the study
provided comprehensive profiles of multiply-deprived Nigerian children and made relevant
recommendations based on findings. The MODAanalysis not only measures the proportion of
children suffering from multiple deprivations in various basic needs but also identifies the
different dimensions in which children are deprived. The study also shows how dimensions
contribute, both simultaneously and severally, to child poverty in Nigeria. Notably, the profiles
of multiply -deprived children are identified based on region (state of residence), geography

(urban versusrural), gender, and other profiles.

The proposed study aims to perform a robustness check on MODADby using the Nigerian case.
The choice of Nigeriais based on the quality of available data and the diversity of its population
as being the most populated country in Africa. In 2018, Nigeria had an estimated 98.7 million
persons under 18 years, a figure behind only China and India (UNICEF, 2019) These figures
make in Nigeria of high relevance to global efforts to eradicate child poverty and poverty in

general.

Using the Nigeria MODA asthe baseline study, the analysis aims to unpack the changes in
parameters of Nigeria MODA and how these changesinfluence the size and scalke of results.
In doing so, the study will apply three changes in parameters of the baseline Nigeria MODA.
First, the analysis will apply a change in poverty cut-off,” while holding other parameters
constant. Second, the analysis will change and adjust the indicators in dimensions, as to better
measure the observed vulnerabilities. Finally, the analysis will add new dimensions to better

fit the measurement of deprivations in the national context.

These adjustments will determine the robustness of the baseline study and of MODAas a
methodological tool. The study will also generate new insights into the multidimensional
deprivations in the Nigerian child populations, and provide additional policy perspectives to

eradicating child poverty in the country .

In the coming sections, the study will provide a review of existing literature on
multidimensional poverty, MODA, and the robustness measures of poverty studies. The review

is followed by a detailed description of the methodolog y, and by data analysis. After that, the

6 Defined according to the UN Convention of the Rights of the Child as persons below the age of 18 years (United
Nations, 1989).

7 The minimum number of dimensions in which a child has to be deprived to be considered multidimen sionally
poor (De Neubourg et al., 2012, p. 25).
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study presents and discusses the findings. The study concludes with a summary of key points,

a mention of th e study constraints, and a list of recommendations.

Background

Multidimensional perspectives of child deprivation

The increasing shift in perspective of human well-being from an income or consumption point

of view to alternative views has been influenced to no small extent by the theoretical

framework of the Capability Approach, developed by Amartya Sen and Martha Nussbaum

(Deneulin & Shahan, 2009). The Capability Approach (CA) is an alternative framework, in

welfare economics, for assessing hunan well-being and development. It advocates that,

rather than measure well-being in terms of utility maximisation (proxied by the money -metric

measures ) , social arrangements should be evaluated
tolivethelives thatt hey value. Sen referred t o(Deneirs& fr eed
Shahani, 2009, p. 32), which are realised through fi a g e pwhighds the ability to pursue and

achieve whatever goals or values a personregards as essential (Sen, 1985). According to Sen

(1999), economic indices like Gross National Products (GNP) or household incoras are means

to expanding these freedoms, the realisation of which is also dependent on other d eterminants

like health and education facilities, democratic, and civil rights. It logically follows that

freedoms and functionings, which are the end goal of development, have to be directly

measured to appreciate the actual levels of human development, and the real impact of
development programmes. Further, Sen describes the mutually reinforcing nature of the
interconnected individual freedoms and the milieu of institutions within which they can thrive

or die:

What people can positively achieve is influenced by economic

opportunities, political liberties, social powers, and the enabling conditions

of good health, basic education, and the encouragement and cultivation of

initiatives. The institutional arrangements for these opportunities are also

influenced by the exercise of peopledbs fFreedoms,
participate in social choice and in the making of public decisions that impel

the progress of these opportunities (Sen, 1999, p. 25)

Nussbaum (2011), also arguesf or t he i nade q@Ps gs ameéasureattheo ns 6
peopl e-being, arel prefers to call the CAasfiCapabi l iti eso approach,

plurality of quality of life (health, edu cation, security, etc.) which should not be reduced to a
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singular metric. Nussbaum emphasisesthe importance of an individual approach to defining

and evaluating capabilities rather than using total or average measures of well-being.

Also, Alkire & Santos (2014), identify several shortcomings of money-metric measures of
poverty. These include non-uniformity in the pattern of consumption, inconsistent prices in
goods, social income not accounted for, i.e., services, such as water, health, and the
challenges of verifying the intra -household distribution of income. Another problem they
identify is that people who experience poverty describe their state as comprising of
deprivations, in addition to low income. A proper poverty measurement should not exclude

these deprivations.

In defining capabilities, choices and freedoms, there is the challenge of how these should be

appraised, especially considering the impracticality of measuring individual capabilities, which

would differ from person to person due to the i nherent heterogeneity of human beings
(Fukuda-Parr,2003). As noted by Robeyns (2003), Senbts CA
should be measured and leaves it to normative and value judgments, which depend on

personal worl dvi ews . Nussbaum (2011), on the other h
capabl i ti esd choosi ng n o t-endedevéndhaugtethete lis atill tBeAneesio o p e n
to translate her list into more detailed and specific lists to suit country and cultural ¢ ontexts.
Robeyns (2003) would ar gue -orierdetd an®, ¢heréfare, @ofe i s mo
relevant to social arrangements and understandably requires more fair and consistent

democratic procedures to draw up the list (Robeyns, 2003, p. 69). Alkire (2007) also argues

against having an authoritative list of poverty dimensions showing central domains and

capabilities, as this would sideline public participation and may not always be fit -for-purpose.

Alkire (2007) highlights five methods of selecting dimensions used by researchers, either alone

or in combination:

1. Existing data or convention. This selects dimensions (or capabilities) based
mostly on convenience or a convention that is taken to be authoritative, or
becausethese are the only data available with the required characteristics.

2. Assumptions. Dimensions are selected based on implicit or explicit
assumptions about what people do value or should value.

3. Public consensus This is exemplified by the universal human rights, the
SDGs, and UNCRC, among other public ratifications at international,
regional, national, and subnational levels.

4. Ongoing deliberative participatory processes Based on the idea of

periodically eliciting the values and perspectives of stakeholders.
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5. Empi rical evidence r:Bgedomexpeyanglysespf/ edbs val ues
peopl e6s values from empirical data, or data o
behaviours, or studies of the values that are most conducive to mental

health or social benefit.

There is a second challenge of how the above methods can be implemented. The CA is only

as useful as it can practically evaluate well-being; otherwise, it remains an unusable
Aframewor k. 0 Comi m, Qi z p.l1 157 satknowlefige thé¢ lapparent ( 200 8
contradiction o f assigning fAquantitativeo measures to
narrow down those spaces, ignoring types of information that cannot be translated into

concrete metrics. The authors, nevertheless, highlight a useful protocol that can permit

guantitative measurements of capabilities without jeopardising informational spac es:

i) clarification of concepts;

i) specification of dimensions that will be chosen as the focal point of analysis;

iii) choice of categories to represent the scales in which the evolution of dimensions would
be assessed; and,

iv) organisation of results.

The demonstration of this protocol can be observed in the first attempt to measure capabilities
by Mahbub ul Haq (1995) in the preparation of the first annual Human Development Report
(HDR) in 1990.

1. Clarification of concepts Haq (1995) clearly defined the concept of human
development as human-centered, as opposed to economy-centered.
Conventional measures of human development (e.g. GDP, GNP) are a
means to an end 7 the expansion of human capabilities, which, if not
realised, would reflect negativelyonanati onés devel opment . Furth
(1995, p. 47) identified specific capabilities that should be evaluated as the
basic concept of human development to enl arg
are living long, knowledge acquisition, comfortable standard of living,
gainful employment, clean air, and freedom of community participation.
The HDR uses the first three.
2. Specification of dimensions The choices could be quantified or measured,
and the critical factor is to identify variables besides income variables that
proxy these choices. Moreover, identified variables should not be highly

correlated. For instance, when infant and child mortality are highly
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correlated with life expectancy, as in the case of the first HDR, the former
had to be discarded as a variable for long life. In the maiden HDR, the
three dimensions were specified as follows: life expectancy, adult literacy,
and mean years of schooling (for knowledge), and per capita income (living
standard) & (Hag, 1995, p. 49).
3. Choice of categories This refers to the choice of scales that would reduce
the variables identified into indicators with a common denominator, and is
achieved by gauging the values measured for each variable as a relative
distance from standardised value for the indicator(s) for that variable.
Minimum and maximum values are defined for the actual observed values
of each of the three variables. For exampl e,
expectancyis40years and the maxi mum 80 vyear s, and
expectancy is 50 years, its index value for life expectancy is 0.25. Similarly
for the ot h@aqg, 199%,pi5@)bl es . 0
4. Organisation of results. This refers to a systematic way of displaying
measurement results and is exemplified in the Human Development Index
(HDI), which is a composite index resulting from the previous steps in this
protocol, used to measure development progress across countries. As will
be shown later, this is the mainstay of many multidimensional poverty

measures and analyses.

Global and national multidimensional poverty studies, deriving from the CA framework have

gained traction in the last decade. The introduction of a Human Poverty Ind ex (HPI) in 1997

was a compl ement, rather than a substitute for t
perspective of human devel opment, as opposed to
which the HDI represented (Anand & Sen, 1997). If well -being is recognised as possession of

capabilities, it stands to reason that poverty is deprivation in these capabilities. Also, since

capabilities are multidimensional, poverty must be so treated. Today, a central feature of most
multidimensional poverty measures is the construction of the composite multidimensional

poverty index (MPI).° The MPI derives from the Alkire-Foster (AF) counting approach, itself a

direct extension of the Foster-Greer-Thorbecke (FGT) approach!® The MPI is also called the

8 Income was used as a proxy for a bundle of goods and services needed for the best use of human capabilities.

9 MPI as a concept should not be confused with the Global MPI as a specific method, which uses 3 dimensions
(health, education and living standard) and 10 indicators.

10A family of decomposable poverty metrics where changes can be made to the weight assigned to the income
level of the poor, and changes resulting from rising average incomes, and can also be separated from changesin
the distribution of income (Foster, Greer, & Thorbecke, 1984).
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adjusted headcount ratio (depicted as M,). Alkire et al. (2015) identify the unique properties
of Mpthat make it suitable for multidimensional poverty measures. These are its ability to use
ordinal or binary data rigorously, its decomposability by population sub-groups, providing
insights into disparities, and its ability to be broken down by dimensions and indicators. My
can show the composition of poverty on aggregate and for each sub-group. It is also
decomposable into sub-indices: the headcount ratio (4), and the intensity of deprivation ( A).
The H represents the percentage of the population who are poor, while Ais the percentage
of deprivations suffered on average by each person, and it reflects the intensity of poverty.

The multidimensional headcaunt ratio is denoted as:
Mo=HxA

While MODA draws on the AFapproach, its main focus is not the construction of a composite
index. Moreover, as already mentioned, MODA seeks to understand child deprivations by
identifying dimensions in which children are deprived, thereby informing policy decisions on
which sector(s) to prioritise (De Neubourg et al.,, 2012). It also analyses how these
deprivations in different dimensions overlap and reveal which children are worst deprived.
Understanding of multiple overlapping deprivations would imply a multisectoral approach to

addressing deprivations, rather than treating identified deprivations as stand -alone problems.

MODA studies

Studies in MODA have been ane over the past decade to support national and international

efforts to understand better and tackle child deprivation. There are currently three types of
MODA: Cross country (CC) MODA, EIMODA, and National MODA (NMODA) The CGMODA
is used for cross-country comparisons in low and middle-income countries that have

standardised surveys like the Demographic and Health Survey (DHS) or theMultiple Indicator

Cluster Survey (MICS). EUMODA s used for comparison of the living conditions of children
across European states, using sophisticated panel data from the EU Statistics on Income and
Living Conditions (EU-SILC). The N-MODAIs done within a national context where peculiarities

of a country are to be considered when measuring child deprivation. The EU-MODAand some
of N-MODA studiesalso include two extra levels of analysis: income poverty and the overlaps

between income poverty and multidimensional deprivation (Chzhen & De Neubourg, 2014

UNICEFLesotho, 2018).

As part of an EU-MODA, Chzhenand colleagues (2014) analysed child deprivation and its
relationship to monetary child poverty across three diverse EU countries (United Kingdom

(UK), Romania, and Finland) in pre-school age children. The dimensions used werenutrition,
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clothing, early childhood education, and care (ECEC),child development, information, and
housing. The study used both unidimensional and multidimensional cut-offs. In the former, a
child is considered deprived if s/he is deprived in at least one dimension, and in the latter, the
child is deprived if s/he is deprived in two or more d imensions. Romania had the highest
deprivation rates in each of the dimensions, with the most substantial differences between
Romania and the other two countries observed in housing, information, and child
development. The highest deprivation rates were observed in housing, with 86% in Romania,
33% in the UK, and 15% in Finland. When Housing was decomposed into indicators, it was
found to be driven by multiple housing problems in the UK (25%) and Finland (9%), and by

overcrowding in Romania (72%).

Furthermore, pre-school age children in Romania were more likely to be deprived than their
counterparts in the UK and Finland at every cut-off. 93% of pre -school children in Romania
were deprived in one or more dimensions out of six, compared with 55% in t he UK and 37%
in Finland. In terms of the intensity of deprivation, Romanian children who were deprived in
at least one dimension had 3.1 deprivations, on average. In contrast, the UK and Finland
children in the same category had 1.5 and 1.2 deprivations, respectively. Since Romania had
both a higher H and A at each cut-off, it also had a higher M. The analysis further decomposed
Mpinto the shares contributed by each dimension, to give insight into their relative importance
in each country. It showed that ECEC aml housing contributed most to the A in Finland,
compared to housing and information in the UK and Romania. For the three countries, the
study showed that income-poor children tend to be significantly more likely to be deprived in
each dimension than non-poor children. Nearly all of those who live in income -poor households
are deprived in at least one dimension, and similar household characteristics are associated

with a higher likelihood of being both poor and deprived (Chzhen et al., 2014, p. 19).

A CCMODA was conducted by de Milliano & Plavgo (2014) across thirty countries in sub-
Saharan Africa to analyse the number and the combinations of deprivations that children
experience, as well as sectorby-sector analyses. As it was a crosscountry comparative study,
the indicators and thresholds were standardised to allow for comparability. The study revealed
that 247 million (67%) of all the 368 million children in the thirty countries suffer from two to

five deprivations. The findings were compared with both t he international $1.25 a day and
national poverty measures and showed a weak correlation between monetary and
multidimensional child poverty. However, there was a stronger correlation between
multidimensional child deprivation and GDP per capita. Unlike the findings of Chzhen et al.

(2014) in Europe, De Milliano & Plavgo (2014) reached a different conclusion, even though
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the studies were conducted in the same year. In the African study, monetary poverty and

multidimensional deprivation were found to be conceptually different complementary poverty
measures with advantages to measuring both simultaneously, especially when measuring
child poverty. The study also ranked all the 30 countries from the least poor to the poorest

using the multidimensional headcount ratio, which showed Ethiopia as the most deprived
country and Gabon the least deprived. The study recommended further country -specific
research to investigate the correlation between national poverty rates and multidimensional

child deprivation. The ongoing WCAR CEGMODAas of 2020 (from which the current case of
Nigeria MODA derives), follows up on the above presented CGMODA.

Several NMODA studies have been conducted, especially in the SubSaharan African context.
In a study by (UNICEF Zimbabwe, 2016) the findings showed that most (90.1%) children

experienced at least one deprivation, 59.6% experienced at least two deprivations, while
27.6% experienced between three and five deprivations. The highest deprivation rat es were
in the Sanitation dimension across all the age groups, especially for children from 24 months
to 17 years, with more than seven out of ten children being deprived. The indicators toilet
type, and sharing of toilet facilities were the main contribut ors to the high deprivation rates
in this dimension. Because these high rates were constant across all provinces, the study

suggested that sanitation was a national challenge.

On the other hand, the Water dimension showed the highest level of disparities a mong
provinces, as over 50% of children in all age groups in Matabeleland North and Masvingo
provinces were deprived in the water dimension. In comparison, the metropolitan provinces
of Bulawayo and Harare had deprivation rates ranging from 1-10% depending on the age
group. This finding was consistent with the distribution of the 2013 outbreak of water -borne
diseases in Zimbabwe, where Matabeleland North and Masvingo were among the provinces

that recorded the highest number of sicknesses and deaths.

The study also revealed that 25% of children under five years were stunted (under the
dimension physical development) and tended to be deprived in other dimensions as well, with
only 3.4% of the 30.3% of children aged 24 7 59 months deprived in the physical development
dimension having deprivation in that dimension only. For all dimensions and age groups, the
deprivation rates ( Hand Mp) were higher in rural areas for both simple and multiple deprivation
analysis. However, the average intensity of deprivation across the deprived children was not
different, implying that the deprived children in all provinces had, on average, the same
number of deprivations. Also, analysis of how the different dimensions contributed to M, was

revealing: the water, and information dimensions contributed more to My in rural areas, while
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education contributed more in urban areas. While the water, and information dimensions
contributed relatively more to M, for children living in poor households, education was the

highest contributor to M in non-poor households.

The study also analysed the overlap between poverty based on wealth and deprivations and
found that 45% of children were both poor and deprived; 18% were poor but non -deprived,
while 15% were non-poor but deprived. Also, deprivation affected the children in all wealth
quintiles, especially for children below five years; 19% of children aged 0723 months in
households in the richest wealth quintile were deprived in two or more dimensions
simultaneously. Hence according to the study, a relatively high standard of living of
households does not necessarily protect children from deprivations. This finding is in line with
the 2014 CC-MODA conducted for SulkSaharan Africa. The study, therefore, recommended
that joint policies tar geting both poor and non-poor households should be implemented to

tackle both poverty and deprivation (UNICEF Zimbabwe, 2016, p. xii).

In the N-MODA conducted for Rwanda(UNICEF Rwanda, 2018) the study identif ied 39% of
all children 0-17 in Rwanda as being multidimensionally poor (A=3). While gender disparity
was not observed in deprivation rates among the under-5s, it came to the fore in the older
age group, with boys being more deprived in primary education compared to girls. Also,
children who were stunted as well as children living in households with the following
characteristics tended to experience more deprivations: households with a case of child
mortality in the past five years; femal e-headed households households with mothers having

lower education level.

Analysis of overlapping deprivations revealed 55% of under-5s and 32% of children aged 5-
17 years suffered from at least three simultaneous deprivations with the nutrition, health, and
sanitation dimensions having the most significant overlap for children aged 0-23 months
(26.6%). In contrast, the age group 24 -59 months had the most significant overlap in the
health, water, and sanitation dimensions (19.9%). The most significant over lap for the 5-14
years age group included the health, water, and housing dimensions (20.4%), while for the
15-17 years age group education, water, and housing overlap was most significant (21.5%).
The distinction between monetary poverty and multidimensio nal child deprivations was
consistent with other African MODA studies: 13% of children aged 5-17 years were
multidimensionally deprived despite living in monetarily non-poor households while 27% of
children living in monetarily poor households were not mul tidimensionally poor. The study
recommended equity-focused multisectoral approaches with particular attention to

investments in health, sanitation, and school infrastructure in rural areas, improved education
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programs, and support for households to offer i mproved diet to children aged 6-23 months.
Recommendations also targeted children in Southern and Western provinces, identified as the
most vulnerable. Additionally, the study recommended support for female -headed households,

single mothers, and households with heads having little or no education.

In the 2019 N-MODA of Mozambique, Ferrone, Rossi, & Brukauf (2019) demonstrated that
81% of Mozambican children were multidimensionally deprived and that those in the rural
areas were more vulnerable. The report also ranked provinces of Niassa, Zambezia, and Cabo
Delgado, as the highest deprived areas. The dimensions that more frequently overlapped in
Mozambique were housing, health, and WASH, with one-third of children simultaneously
deprived in these three dimensions. Also, children from poor households were more likely to
be deprived, and 36% of deprived children were from non -poor households. The findings were
again consistent with previous studies, which suggested that monetary and multidimensional

measures of poverty complement each other.

The MODA analysis conductedby Statistics South Africa, (2020) for South Africa was based
on data collected from the Living Conditions Survey (LCS) of 2014/15 and had seven
dimensions: Housing, protection, nutrition, health, information, WASH (comprising drinking
water source, sanitation, and waste disposal), and education/child development. The study,
which adopted a poverty cut-off of 4=3, found 62.1% of children aged 0 117 years are
multidimensionally poor, with children aged 5-12 years having the highest rate at 63.4%. In
comparison, children aged 0-4 years had the lowest multidimensional poverty rate at 59.9%.
On average, the multidimensionally poor children suffer from 4 out of 7 deprivations across
all age groups, and over 80% of all child ren experienced at least two deprivations. Consistent
with similar studies in the Sub-Saharan African setting, multidimensional child poverty was
higher in rural areas (88.4%) than urban areas (41.3%). The South African MODA study
further demonstrated a hi ghly-positive correlation between multidimensional poverty and
money-metric poverty. The multidimensional poverty rate for money -metric poor children was
almost twice that of non -monetarily poor children across all age groups. Also, 40% of all
children were both multidimensionally and monetarily poor, 20% were only multidimension ally
poor,10% were money-metric poor, and 30% were neither multidimensionally nor monetarily

poor.

The need for a robustness check

While these studies demonstrate the uniqueness and versatility of MODA as a powerful

advocacy tool through the insights it gives into multidimensional child poverty, there is a
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drawback in MODA based on its use of a composite index. Unidimensional (includng
monetary) and multidimensional poverty measures often include the ranking of entities based
on the values of their indices ( My and H). These studies also build a profile of the poor based
on specific characteristics Ranking of countries (in cross-country or regional studies), states
or regions (within a country), and other pairwise comparisons like urban/rural, male/female
provide insights into characteristics of the deprived. They are also useful for intertemporal
comparison of poverty measures. As already noted, the CA has faced the challenge of the
selection of capabilities. A natural offshoot of this is the arbitrariness that characterizes the
specification of parameters when building a composite index, i.e., the determination of
weights and poverty cut-offs to determine if there are deprivations an d poverty, or not.
Multidimensional poverty indices can take on different values when one or more of these
parameters are altered. According to Permanyer (2011), the choice of weights of indicators
or dimensions, which could be a reflection of ethical or normative considerations, can change
entity rankings, which have important policy implications, for example, the allocation of
resources for poverty reduction programmes. According to Permanyer & Hussain (2017, p.
868), while these poverty measures can potentially give exact assessments of existing poverty

levels, their construction is based on a wide range of debatable assumptions.

According to Greco and colleagues (2018, p. 63), the process involved in building composite
indices for multidimensional poverty measures is not clear and reasonably justified to
everyone. They argue that the Organisation for Economic Co-operation and Development
(OECD) tenstep checklist (OECD, 2008)1 developed to establish a standard guideline to
coherently and transparently build composite indices i while affording a better understanding
of the theoretical framework to developing the final composite index, does not insulate the

methodological framework from err or. This error is the inherent arbitrariness and the intrinsic

dependence on value judgments in choosing dimensions, indicator weights, and cut-offs.

Robustness (sensitivity) checks are a way to ensure the integrity of the rankings obtained
from composite indices. It shows how parametric changes either confirm or invalidate a
ranking based on initially used weights and cut-offs for indicators and dimensions. Even
though parametric changes are as ambiguous and value-dependent as the initial parameters
(Batana, 2008), when these changes are made, and rankings are more or less consistent, the
initial studies are accepted as accurate and valid. In a study by Alkire and colleagues (2010)
to investigate how robust the MPI rankings of the 2010 UNDP OPHI report are to a range of

Apl ausi bl e 0 weightsaassigeed to idimensions, the following dimensions were
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adopted: Education, with years of schooling!* and school attendance!? as indicators; Health,
with nutrition®® and child mortality* as indicators; and Living standards, with cooking fuel*®,
sanitation?®, water'’, electricity?8, floor'®, and assets® as indicators. Robustness checks were
done by estimating the MPI using three additional weighting scenarios different from the

standard MPI weighing structure?, as follows:

(i) Scenario 1: 50% to health and 25% each to education and living
standards,

(i) Scenario 2: 50% to education, and 25% each to health and living
standards, and

(i) Scenario 3: 50% to living standards and 25% each to health and

education.
Robustness of country rankings to these changes was performed using four different methods:

1. Calculation of the correlation coefficients between each pair of rankings (a pair is the

Abaselined scenari o odltermatiyaisadnarioy asingthréeidiffegenta nd an
met hods: Pear son6s corrrnmealnadtsi orna ncko ecfofrirceileantti, o nSy
Kendall 6s rank cérrelation coefficient

2. Estimation of the concordance between all four rankings - i.e. the initial ranking and the
three rankings resulting from changes in the weighting structure. This was done us ing
three indices of intra-group rank concordance: the Kendall and Dickinson-Gibbon (KDG),
the multi-rank version of Spear manés coefficient -rarlky Kend
concordance index of Joe (J). These indices range from 0 (no correlation) to 1 (complete

correlation).

11 Household deprived if no member had completed 5 years of schooling.

12 Deprived if any school-aged child is not attending school in years 1 to 8.

13 Deprived if an adult has a BMI less than18.5, or a child has a z-score for weight for age less than -2 standard
deviations from the median of the reference population.

14 Deprived if a child had died in the family.

15 Deprived if household cooks with dung, wood, or carb on.

¥pDeprived househol doés sanitation facility is not improved (
17 Deprived if household had no access to safe drinking water (according to MDG guidelines).

or safe drinking water was more than 30 min walking from home roundtri p.

18 Deprived if household had no electricity.

19 Deprived if household had dirt, sand, or dung floor.

20 Deprived if household lacked one of the following: radio, TV, telephone, bicycle, motorbike, refrigerato r, and
does not own a car or truck.

2! The standard Global MPI assigns equal weight to each of the three dimensions (1/3 or 33.3%) and each indicator
within a dimension is equally weighted: two for health (1/6 each), two for education (1/6 each) and 6 for | iving
standards (1/18 each).

22 The Kendall and Spearman correlation coefficients, used in this study, are discussed in the Methodology section.
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3. Calculation of the percentage of pairwise comparisonsthat were robust by comparing t he
MPI estimates for all possible pairs of countries across all four different weighting
scenarios.

4. Checki ng f or hAh geegmduntries mhose ranks changed by ten places or

more.

While the changes in indicator weights affected poverty estimates, all four approaches
suggested robustness of the initial rankings. The correlation coefficients for Scenario 1 were
0.991 for Pearson, 0.984 for Spearman and 0.903 for Kendall; Scenario 2, 0.995 for Pearson,
0.981 for Spearman and 0.909 for Kendall, Scenario 3, 0.989 for Pearson, 0.989 for Spearman
and 0.916 for Kendall. For the concordance estimation, all the indices showed a high
correlation: the KDG, 0.981, KS, 0.975, and J, 0.983. The test of the pairwise comparison
showed that in 88% of the total possible pairs, one country has higher poverty than the other
regardless of the weighting system. The last approach which looked at the countrie s that
changed rank ten places or more showed only 5 of the 60 bottom countries (with MPI from

0.05 to 0.64) changed ranks by ten or more places in all the alternative scenarios. In the top

44 countries (MPI 0-0.05), 14 countries changed ranks by ten or more places, but the study

considered this insignificant considering the very narrow gap of the MPI scores (0 to 0.05).

The robustness of the above study to changes in indicators, and also to indicator and
dimensional (poverty) cut-offs (zand &, respectively) was analysed and reported by Alkire &
Santos (2014). They made parametric changes on five different levels and calculated the MPI

scores for each change:

1. Nutrition indicators, weight-for-height, and height-for-age replaced the baseline indicator
weight-for-age. Also, the baseline reference population from WHO was replaced with a
different reference population which had a broader ethnicity coverage.

2. Child mortality indicator (baseline) was replaced with under-5 mortality .

3. Child school attendance was removed under the education dimension - i.e. only years of
education was retained.

4. The consideration for time to the source of safe drinking water was excluded from the
water dimension.

5. Higher deprivation cut-offs were used for water (requiring piped water), sanitation
(requiring a flush toilet), and floor (considering a household having a palm bamboo/wood

plank floor to be deprived).
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The results showed rank robustness on all the scenarios and for all the correlation coefficients.

For example, the Kendall corelation coefficients between the baseline MPI, and the MPIs

using the alternative indicators for nutrition with a different reference population, were all

above 0.91. For the mortality indicator (available for 52 countries), the rank correlation was

0867. Across all specifications, al/ Kendall <corr
rank correlations were above 0.96. Also, all correlations were significant at the 5% level,

suggesting that the MPI rankings are highly robust to these changes in the deprivation cut-

offs (Alkire & Santos, 2014, p. 265).

For the test of the robustness of country rankings to changes in values of 2 alternative
values of k= 20% and k= 40% were used. The rationale for using k&= 20% was that some
households could have some deprivations by choice or due to indicator inaccuracies or data
errors. However, when households have deprivations in more than one indicator, they are
likely poor. Since the highest weight any indicator could take on is 1/6 (16.7%), the lower
threshold should exceed this value. The rationale for 40% was that anything above that was
unreasonable. The robustness across the three possible MPIs with different values of A i’ 20%,
33.33% (baseline), and 40% i was calculated using the three pairwise comparison
methodologies. It showed that 93% and 96% of the pairwise country comparisons that were
significant in the baseline MPI, remained significant, implying that one country is

unambiguously less poor than another irrespective of the values of & used.

Nigeria MODA

Literature is rather sparse on the robustness of multidimensional poverty measures in general.
A search for literature on the robustness of child multidimensional poverty studies did not
yield any find. This is the first study that aims to conduct sensitivity checks on the MODA

approach of measuring child deprivation, by taking Nigeria as a case study.

The Nigeria MODA study has been conducted in 2020 by UNICEF and a team of SPRI
researchers (UNICEF, 202 forthcoming). It derives data from the 2016-17 MICS (National
Bureau of Statistics and UNICEF, 2017) However, immunisation data for some states were
obtained from the National Immunisation Coverage Survey (NICS). The data contained 25,713
households and 89,033 children (0-17 years). In line with the lifecycle approach, three age

groups were used: 0-4 years, 5-11 years, and 12-17 years. The dimensions and indicators

23 Standard value of kin Global MPI studies is 33.3%.
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used in the baseline Nigeria MODA includesix dimensions for the 0-4 years age group and

five dimensions for each of the other age groups, are shown in Figure 1.

Figure 1: Dimensions, Indicators, and Age -groups in Nigeria MODA Study

0-4 YEARS 5-11 YEARS

wEXclusive
Breastfeeding Ed i wSchool Attendance wSchool Attendance
N[FII[e/gf cinfant & Young Child UCation s Age wGrade for Age
Feeding wSchool Attainment
wWasting )
s wDrinking Water Source i
wFull Immunization X wDrinking Water Source
Health wSkilled Birth Attendant Water wg:)stance to Water Na bistanca to Water
— Source
wDrinking Water Source . S
. wimproved Toilet
Water ng&?:ece to Water Sl Facility wimproved Toilet Facility
SULEEBIL (shared Toilet Facility — <-(3[1-111¢)1 wShared Toilet Facility
wimproved Toilet wHandwashing wHandwashing
o Facility
Sanitation wShared Toilet Facility _
wHandwashing - ﬁverc_row’;ﬂmg - wOvercrowding
ousing ousing Materials OU ; ;
wOvercrowding w@Cooking Fuel Housin oJHous!ng Materials
. . . wCooking Fuel
Rlell[Slglef wHousing Materials
wCooking Fuel

. . . Aglisliaktilelg - winformation Device Information Information Devi
UpieiyEtilelsh winformation Device a RllenateninErics

Source: UNICEF (202, forthcoming)

Since MODA adopts a unionapproach to indicator cut-off (2), the values of M, and H are not
a weighted average of indicator weights. Also, kis not expressed as a percentage, but as the
number of dimensions in which a child is deprived. In this N -MODA study, a value of 3 isused,
meaning that a child is considered to be multidimensionally deprived if s/he has three or more
deprivations. The report identified 53.9% of Nigerian children (0 -17 years) as
multidimensionally poor,?* with only 6.9% not deprived in any dimension. 50% of all the
children were deprived in two to three dimensions. The average deprivation rate was 3.7
dimensions out of 5 to 6 dimensions. Multidimensional poverty was highest in the 0 -4 year
age group (60%), followed by the 12 -17 year age group (52.6%), and the 5-11 year age
group (50%). Disaggregation by rural/urban showed that 65.7% of children in the rural

regions were multidimensionally poor compared to 29.7% of children in the urban region.

Notably, the adjusted headcount ratio ( M) was the same for age groups 0-4 years and 12-17

24 Based on multidimensional headcount ratio (4). The adjusted deprivation headcount ratio ( M) was 37% and
the percentage of deprivation suffered by the multidimensionally poor ( A4) was 68.8%.
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years, due to the higher average intensity of deprivations among the deprived in the 12 -17

years age group (Table 1).

Table 1: Multi -dimensional Deprivation Indices (H, A and MO, k=3), by age -group

Age-Group 0-4 years

Multi-dimensional ~ Deprivatior/Age-group 5-11 years

Headcount (H), %. K=3 Age-group 12-17 years

Age-Group 0-4 years

Average intensity among the|[Age-group 5-11 years

deprived (A), %, k=3 Age-group 12-17 years

Age-Group 0-4 years

AverageNo. of deprivationsamondAg€e-group 5-11 years

the deprived, k=3 Age-group 12-17 years

Age-Group 0-4 years

Adjusted Deprivation Headcoun|/Age-group 5-11 years

Ratio (MO0), k=3 Age-group 12-17 years

L 00
Source: UNICEF (202, forthcoming)

To analyse which dimensions contributed the most to the adjusted deprivation headcount
ratio, the study decomposed M, by age group. The findings showed, for example, that the
dimensions housing and sanitation were most relevant to M, for children aged 5-11 years old,
contributing 26.5%. This decomposition was further disaggregated urban/rural, revealing the
information dimension as being twice as important to M, in rural areas compared to urban

areas (7.2% and 3.5%, respectively).

The study also analysed per age group, possible combinations of overlapping deprivations
between three dimensions (three-way overlap). In the 12 -17 years age group, about 25% of
children deprived in education, sanitation, and housing, respectively, experienced deprivation
in 3 or more other dimensions. The proportion of children deprived in one dimension only
ranged from 0% ( information) to 8.5% ( sanitation). Furthermore, 25% of the children in this
age group were also simultaneously deprived in education, water and sanitation; 50.8% were
simultaneously deprived in both education and sanitation; 1.9% were deprived in water only,

and 10.8% were deprived in neither education, water or sanitation.

When the states were ranked by multidimensional poverty headcount ratio ( A), Sokoto, Kebbi
and Zamfara states had the highest (80.4%, 74.9%, and 74% respectively) while Edo and
Lagos states ranked the lowest (19% and 17.3% respectively). Households with more
members, with non-educated heads and also belonging to the lowest Wealth quintile, were

more likely to have multidimensionally poor children. Also, stunted and underweight children
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(0-4 years) were more likely to be multidimensionally poor. For this age group, gender
differences were not statistically significant, unlike the 12 -17 years age group, where boys
were more likely to be multidimensionally deprived. Children involved in economic labour (5 -
17 years) were more likely to be deprived. Girls between ages 15-17 years who were married
or became pregnant had a higher rate of multidimensional poverty (79.3% and 78% ,

respectively), compared to their peers who were not (45.4% and 46.9% , respectively).

The report also analysed deprivation rates by each indicator and dimension for the age groups.
The analysis revealed that 95% of children aged 0-5 months were not exclusively breastfed;
83.9% of children aged 6-23 months did not attain the recommended meal frequency and
diversity standard; 75% of children aged 0 -23 months old were not fully immunized, and a
skilled birth attendant did not deliv er 60%.

In the analysis by dimensions in which children were deprived, 33% and 73% of children 0 -4
years were deprived in nutrition and health, respectively; 45.4% and 61.7% of children 5 -11
years and 12-17 years, respectively were deprived in education. Moreover, 79.2%, 78.8%,
and 75% of children aged 0-4 years, 5-11 years and 12-17 years, respectively, were deprived
in sanitation, while between 64.3% and 71.2% of all children suffered housing deprivation. In

information, deprivation rates ranged from 10.8 % to 12.8% across the age groups.

The insights generated from the Nigeria MODA study formed the basis of several policy
recommendations by UNICEF. These recommendations promoted costeffective interventions
that spanned across sectors, taking into account the dimensions covered and, more
importantly, the indicators that were used per dimension. The recommendations included the
promotion of the school feeding programme, group handwashing, and strengthening of the
birth registration system. Policies to adopt best feeding practices, enhance community-based
infant and young child feeding, and scale-up of community management of acute malnutrition
were also recommended, as one in three of 0-4 years children was deprived in the nutrition
dimension. Based on a high proportion of children deprived in health across all the age groups,
the study recommended that primary healthcare be strengthened, equity -based Maternal and
Newborn Child Health Weeks (MNCHW) be promoted at community levels and the information

system for tracking vaccinations be strengthened.

The robustness check of MODA is informed by the need to observe the changes in results
when additional indicators and dimensions tailored to the national context of Nigeria are used.
For instance, the prevalence of HIV/AIDS is historically higher in urban areas and more affluent

states (Bashorun, et al., 2014), and it would be appropriate to check how the inclusion of

22 spriglobal.org



DISCUSSION PAPER

context specific dimensions affect the state rankings, as well as other results. This study aims
to contribute to knowledge in terms of robustness analysis of MODA-based studies.
Additionally, it will generate complementary insights into the dimensions and intensity of

deprivations suffered by Nigerian children.

Method

App roach

The mainstay of robustness analysis of this study is the altering of the parameters that
influence the value of multidimensional poverty estimates. Following the approach by Alkire
et al. (2015), there are two broad methods that can be used to test t he robustness of poverty
measures when parameters are dtered: i) test for the robustness of pairwise comparison,

and ii) test for the robustness of overall poverty rankings. 2

This study does not use the Stochastic dominance approach. Instead, it limits robustness
checks to the analysis of rankings of A, based on profiles that have more than two entities,
since two-entity profiles will benefit more from the Stochastic dominance approach. For the
same reason, robustness checks on overlapping deprivations ae not covered in this study.
However, because new dimensions are introduced, the study compares changes in the
contributions at the dimension level with the original study. Therefore, checks for the
robustness of rankings are conducted for the following pr ofiling variables: state, wealth index,

education level of household head, and education level of the mother.

For the robustness checks, the study uses H, the same poverty index on which the ranking
and profiling in the original study were based. Also, the union approach to indicator cut-off is
unchanged in keeping with the right-based approach to child poverty. This study
acknowledges that the parametric changes are not entirely insulated from the same
arbitrariness that is attributed to multidimensional s tudies which necessitate robustness

checks in the first place. In widening the extent to which existing dimensions may be altered

25 Testing for the robustness of pairwise comparison uses the concept of Stochastic dominance (Alkire et al., 2015,
p. 235), borrowed from dominance analysis in unidimensional poverty measurements. It is based on changes made
to poverty cut-off kand is a form of robustness with highly stringent dominance conditions (Alkire, et al., 2015, p.

234). This technique provides reliable dominance results but is not appropriate when the number of pairwise

comparisons is large.

26 Robustness test for overall poverty rankings assesses the extent of preservation of the ordering of entities when
parameters are changed. Robustness can then be determinedin different ways. One method is by the proportion

of pairwise comparisons that maintain the same orderings with the original one after parameters are changed.

Another method is to compute rank correlation coefficients between original rankings of entitie s and the alternative
rankings obtained when parameters are changed.
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(by changing indicators) and creating new dimensions, the study consults the scope of usable
dimensions and indicators as recanmended by the UNICEF Office of Research - Innocenti.?’
Besides, the study adopts the following guidelines to ensure the parametric changes are as

rigorous as possible:

a. Use of an alternative poverty cut-off (k). The baseline MODA adopted a value of 3 for &
across the three age groups. As such, a child was considered multidimensionally deprived
if s\he suffered deprivations in three or more dimensions. The choice k=3 is normative
and arbitrary. Therefore, as a check for the robustness of the profile rankings of 4=3, an
alternative value of 2 is used. A robustness check at &=4 is not feasible because of the
severity of vulnerability at the cut -off point.

b. Use of child-level indicators and dimensions Where possible, this study introduces child-
level indicators to existing and new dimensions. For instance, the variables underweight
and stunting, which were not part of the original Nigeria MODA, are includedin this study
as child-level indicators.

c. Adaptation to country context. More country-specific dimensionsthat were not part of the
original MODA study are added to this analysis. For example, HIV/AIDS status will be
included as a dimension, since Nigeria is second only to South Africaglobally in the number
of children living with HIV/AIDS (UNICEF, 2020)

d. Collinearity tests of indicators*® Collinearity tests ensure that different indicators are not
overlapping, while measuring the same mechanisms. These tests guard against indicators
within a dimension becoming redundant, a situation that unnecessarily increases the

complexity of measurement.

Attempts at parametric changes, especially at indicator level, are, however, met with some
limitations. For instance, in dimension sanitation, the indicators used in the original MODA
were exhaustive of the recommended range of indicators. In dimension water, the only
unused indicator - protected water source available for less than eight hours per day or 20
days a month - is not available in the MICS dataset. For the dimension of information, the
other suggested indicator, participation in community events or conversations, is not available
in the dataset, hence the dimension with its existing indicators, is left unchanged. Under the
health dimension, some indicators like the use of insecticide-treated nets are not used,

because they may not be uniformly relevant across the Nigerian context. A new dimension,

2View at https://www.unicef -irc.org/files/upload/documents/MODA _List-of-indicators.xlsx
28 This is done using Stata; a mean variance inflation factor (VIF) of more than 4 impl ies collinearity.
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Child violence, could not be used due to a high number of missing values across relevant

indicators.

The methodological approach to parametric changes is accomplished by creating three

alternative scenarios to the original study (baseline scenario):

Scenario 1: Change in cut -off ( k) while keeping other parameters constant (see
Figure 1): It checks the consistency of the rankings at & = 2, based on the profiles state,
wealth index, education level of household head, and education level of mother, with the

original profile rankings.

Scenario 2: Changes at indicator level while keeping original dimensions and Kk
unchanged (Figure 2): Using available data, indicators are subdituted where possible (e.g.
dimensions health, and housing), or otherwise dropped when they have the least headcount
ratio. In the dimension sanitation, shared toilet facility has the lowest headcount ratio across
the age group and is therefore dropped, | eaving improved toilet facility, and handwashing.
For the Housing dimension, which cuts across age groups, electricity replaces cooking fuel,
which has the lowest headcount ratio in the dimension across all the age-groups. Even though
electricity is a household-level indicator, its relevance to the Nigerian context warrants its
inclusion. For the dimension water, the indicator distance to water source is dropped on
account of its lower headcount ratio (across the age groups) compared to the other indicator

drinking water source, which is retained as the sole indicator for the dimension.

In the dimension health (age group 0-4 years), the child-level indicator illnesses in the last
two weeks replaces the indicator skilled birth attendant, which has a lower dep rivation
headcount ratio than vaccinations (full immunization). In nutrition, the indicators exclusive
breastfeeding (which applies only to 0-5 months) and infant and young child feeding (which

applies to 6-23 months) are dropped, leaving wasting, which covers 0-4 years.

In the education dimension for age group 5-11 years, the indicator grade-for-age is dropped,
having a lower headcount ratio (19.3%) compared to the other indicator, school attendance
(35.8%), which is retained as the sole indicator for this dimension. For the education
dimension in the age group 12-17 years, grade-for age is dropped as it has a lower count
(21.2%) than the other two indicators ( school attendance (36.4%) and grade-for-age
(39.9%)). Grade-for-age, even though having a higher deprivation rate than school
attendance, is also dropped to have the same indicator with age group 5-11 years. The

robustness check is performed at A = 3.
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Figure 2: Changes made at Scenario 2 (depicted in red)
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Scenario 3: Inclus ion of new dimensions  to Scenario 2 with A unchanged (Figure 3):

This scenario builds on Scenario 2 by including dimensions considered relevant to the Nigerian
context that were excluded in the original MODA study. The child-level and country-relevant
indicators underweight (weight for age) and stunting ( height for age) were excluded from the

original MODA because they could not be assigned to either dimensionhealth or nutrition, but
were used as profiling variables. For the robustness check, a new dimenson physical
development is created across the three age groups to accommodate these indicators,
However, because they are collinear (VIF = 4.35), underweight is dropped, and stunting is

used as the sole indicator for this dimension. Also, to ensure country relevance, the national
values for stunting are used, rather tha n the WHO values (National Bureau of Statistics and

UNICEF, 2017)

A new dimension HIV/AIDS, measured by comprehensive knowledge on HIV, is included. It
should be noted that the single indicator for the HIV dimension comprises several variables
on different knowledge areas of HIV/AIDS. For ages 0-14, this indicator is household level, as
children in this age group are not directly assessed for the comprehensive knowledge of HIV.

For ages 1517 years, however, the indicator is child-level.

Notably, the original MODA has six dimensions for age group 04 years, and five for age
groups 5-11 years and 12-17 years. This situation makes the application of the cut-off & of 3
non-uniform across the age groups, making older children disproportionally disadvantaged as

they have fewer dimensions on which poverty the cuts -offs can be applied. As a way to correct
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for this, and also for further robustness checks, a new dimension, child economic labour, is

introduced to these older age groups, with farming and income-earning activities as indicators.

Figure 3: Robustness check (k=3) using new dimensions and indicators (in red

fonts)
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Table 2 details the variables used in the datasets for new indicators to old dimensions as well

as new dimensions and indicators, and criteria used to determine deprivation by indicators.
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Table 2: New indicators and dimensions in the alternative scenarios

Age group Dimension Indicator(s) Note
All Housing Electricity Child deprived if household has no electricity
Physical development |Stunting (Height for|Child deprived if s/he has a height-for-age value less than two standard
age) deviations below the median of Nigerian reference value
0-4 years Health llinesses in the last |Child deprived if s/he has had either cough, fever or diarrhoea in the last
two weeks weeks
5-11years & 12-17 years Child economic labour [Farming Child deprived if engaged in work on plot, farm, food garden, looking afte

animals

Income earning
activities

Child deprived if engaged in: i
running own business; ii. Production or selling of articles, handcrafts, or
clothes; iii. Any other activity for income

0-14 years

HIV

Household
knowledge on HIV

Child deprived if no one in the household does not have comprehensive
knowledge. Comprehensive knowledge is when respondent responds co
to 8 of the following 11 questions on HIV/AIDS: i. Ever heard of HIV/AIDS
ii. Can be avoided by having one uninfected partner; iii. Can be contractg
supernatural means; iv. Can be avoided by using the condom correctly a
time; v. Can be contracted from a mosquito bite vi. Can be contracted by
sharing food with someone who is infected; vii. Healthy looking person m
have HIV/AIDS; viii. Can be transmitted from mother to child during

pregnancy; ix. Can be transmitted from mother to child during delivery; x|
be transmitted from mother to child during breastfeeding; xi. Drugs to infg
woman can prevent transmission to baby.

15-17 years

HIV

Child knowledge on
HIV

Child deprived if s/he does not have comprehensive knowledge.
Comprehensive knowledge is when respondent responds correctly to 8 g
11 questions listed previously
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Rank robustness

The study adopts a rank correlation coefficient method using the Kendall Tau (or Kendall (RY
and Spearman (R°) rank correlation coefficients (Alkire et al., 2015). Rank correlation
coefficients will be computed for ranking by multidimensional headcount ratio A of the 37
states of Nigeria, the five quintiles of the Wealth index, the three categories of the Education

level of household head, and the three categoriesof t he Education | evel of

The Kendall rank correlation coefficient is computed as the difference in the number of
concordant and discordant pairs divided by the total number of pairwise comparisons. A pair
is concordant if the comparisons between two objects are the same in both the initial and
alternative specification, and vice-versa. The Kendall correlation ranges from -1 to +1. The
Kendall rank correlation coefficient has an intuitive interpretation: a Kendall Tau correlation
coefficient of 0.90 means that 95% of the pairwise comparisons are concordant (i.e., 5% are
discordant (95% minus 5% equals 0.90)).

The Kendall rank correlation coefficient is expressed as:

#Concordant Pairs — #Discordant Pairs

R =
m(m—1)/2

m = number of observations (humber of subgroups)

Rank correlation for Spearman is defined based on pairwise comparisons of the orderings of
subgroups (e.g., states) by multidimensional deprivation headcount ratio (A), that is, the
rankings obtained from the MODA and the ones obtained from an alternative parametric
specification. The Spearman correlation coefficient also ranges from -1, which implies that two
rankings are perfectly negatively associated, to +1, which implies a perfectly positive

association.

The Spearman rank correlation coefficient is expressed as:

2
_ 62 (=)

R’ =1
m(m? —1)

where,
m = number of observations (hnumber of subgroups)

r= the rank attributed to subgroup z i n ori gi nal ( MODA) specificati
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= the rank attributed to subgroup z i n the alternative specificat:i

The set of ranks across m population subgroups is denoted by r = (r1, r2, . . .,rm)

Data Analysis

Description of Data

The Nigeria MICS 201617 is the fifth round of its kind and was conducted by the National

Bureau of Statistics (NBS) in collaboration wit
part of the global MICS exercise aimed primarily to collect data on the main indicators related

to human development. It contains data on indicators related to child mortality, child and

maternal nutrition, child health, reproductive health, water and sanitation, child development,

literacy and education, child protection, knowledge of HIV and AIDS, access to mass media

and use of information and communication technology, among others. The survey provides

estimated disaggregation of Nigeria by states, geopolitical zones, sex, age, residence (urban

and rural ), tiog andwesld guintded. &ar the first time, the MICS includes water

quality testing and provides data on the quality of drinking water consumed at the household

level.

The Nigeria MISC 201617 contains both household and individual-level data and a sample
size of 37,440 households out of which 35,747 households were visited, 34,289 found to be
inhabited, and 33,901 were successfully interviewed, representing a household response rate
of 98.9%. In the interviewed households, 36,176 women (age 15 -49 years) were identified,
and 34,376 were successfully interviewed, giving a response rate of 95% within the
interviewed households. A sub-sample of 17,868 households was drawn to identify 16,514
men (age 15-49 years), out of which 15,183 eligible men were successfully interviewed,
corresponding to a response rate of 91.9%. In sampled households, 28,578 children under
age five were identified, and questionnaires were completed for 28,085 of them , corresponding

to a response rate of 98.3%.

Robustness Checks

Using Stata, the dataset is prepared to generate the baseline and alternative scenarios to
compute the multidimensional headcount ratios for all children (0 -17 years) as well as for the
different age groups.?® Notably, for all children at the national level, th e multidimensional

headcount ratios in all three alternative scenarios are higher than the ratio at baseline, which

29 See Annex A for the complete computation of headcount ratio for all scenarios, age groups and profiles
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is computed as 53.9%. In Scenario 1, lowering the value of kto 2 increases the proportion of
Nigerian children who are multiply -deprived to 78.7%. In Scenarios 2 and 3, 58.2% and 65.8%
of children, respectively, are multidimensionally deprived. The trend of A being highest in
Scenario 1, followed by Scenario 3 and then Scenario 2, is also observed across all profiles and

all age groups.

The study also computes H across the four profiles for all children, and in all age groups. This
analysis is followed by determining whether the rankings based on computed multidimensional
headcount ratios (A) in the original study are robust to the range of pr oposed parametric
changes in each of the alternative scenarios. The robustness checks are accomplished by
calculating the correlation between rankings based on the four profiles as mentioned earlier,

using the Kendall Tau and Spearman correlation coefficients.*°

Scenario 1: Change in cut  -off ( k) while keeping other parameters const ant

Table 3 shows the findings both for the Kendall Tau and Spearman correlation coefficients for
the state rankings, which is a crucial profiling variable that depicts how childre n are
multidimensionally deprived by region (states) and the other profiling variables. The correlation

coefficients show that the baseline rankings by Hare highly robust to the change in cut -off ( )

from three to two.

Table 3: Com putations of the Spearman and Kendall coefficients for different

rofile rankings at k=2, adjusted for ties
Based on region (states) (N=37)
Kendall Tau (RY Spearman (R)
0-17 years 0.880 0.978
0-4 years 0.874 0.972
5-11 years 0.871 0.973
12-17 years 0.904 0.985
Based on Wealth IndexXN=5
0-17 years 1.000 (p=0.0275) 1.000
0-4 years 1.000 (p=0.0275) 1.000
5-11 years 1.000 (p=0.0275) 1.000
12-17 years 1.000 (p=0.0275) 1.000
Based on Education level of household heddl=3)
0-17 years 1.000 (p=0.296) 1.000
0-4 years 1.000 (p=0.296) 1.000
5-11 years 1.000 (p=0.296) 1.000
12-17 years 1.000 (p=0.296) 1.000
Based on Education level of mothe¢(N=3)
0-17 years 1.000 (p=0.296) 1.000
0-4 years 1.000 (p=0.296) 1.000
5-11 years 1.000 (p=0.296) 1.000
12-17 years 1.000 (p=0.296) 1.000

Sour ce: Aut hor 6s

cal cul ati ons

using

Ni geri a

30 Where the p-values are omitted, it means a p-value of 0.000 was obtained.
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Under the profile region which tests the robustness of the state rankings, for all ages (0 -17

years) the Kendall Tau coefficient is a statistically significant value (p=0.000) of 0.88, inferring

88% similarity in the total pairwise comparisons of the baseline ( A&=3) and the alternative( 4=2)

scenarios. In other words, 94% of state rankings are concordant with the original
k=3, and 6% are di scordant (Alkire, et al., 2015, p. 239) .

ranking at

Figures 4 and 5 show the changes in pairwise rankings from region to region for children aged

0-17 years and 0-4 years, respectively. For all children, the most significant®! changes in

Figure 4: Rank robustness of multidimensional
headcount ratio (H) , in all children by region, to

Figure 5: Rank robustness of multidimensional

headcount ratio (H) in children O

-4 years by region, to

changes in deprivation cut  -off, k, from 3  (baseline) changes in deprivation cut  -off, k, from 3 (baseline) to 2
to 2 dimensions. dimensions .
Source. Authordés calcul at-idns u|l Source: Authords calcul at-llons us
Rank Base Scenario 0-17 year: Scenario 1 Rank Baseline scenario  0-4 years Scenario 1
1 Lagos Edo 1 Rivers Rivers
2 Edo v Anambra 2 Lagos Lagos
3 Imo Imo 3 Anambra Edo
4 |Eit % Abia T Anambra
5 Rivers Rivers 5 Edo FCT Abuja
6 Abia 7\ Lagos 6 FCT Abuja EXkiti
7 Anambra Ekiti 7 Imo Osun
8 Osun Delta 8 Osun >< Imo
9 Ogun % Osun 9 Kwara Delta
10 |Delta Ogun 10 [Ogun v Kwara
11 FCT Abuja FCT Abuja 11 Abia Abia
12  |Bayelsa Kwara 12 Delta Ogun
13 Enugu Akwa Ibom 13 Enugu Enugu
14 Kwara Ondo 14 Bayelsa Akwa lbom
15 |Akwa lbom Enugu 15 Kogi Bayelsa
16 |Ondo Bayelsa 16 Akwa lbom Ondo
17 |Oyo Oyo 17 Ondo Kaduna
18  |Kogi Kogi 18 Oyo Kogi
19 Cross Rive Cross River 19 Kaduna Cross River
20 Benue Kaduna 20 Benue Oyo
21 Kaduna Plateau 21 Cross River Plateau
22 Nasarawa Benue 22 Nasarawa Niger
23 Ebonyi Niger 23 Plateau Benue
24 Niger Nasarawa 24 Niger Nasarawa
25 Plateau Ebonyi 25 Ebonyi Kano
26 Kano Kano 26 Borno Katsina
27 |Bormo Katsina 27 Kano Ebonyi
28 Adamawa / Borno 28 Adamawa Bauchi
29 Katsina Adamawa 29 Yobe Adamawa
30 Bauchi Bauchi 30 Katsina Kebbi
31 |Yobe Taraba 31 Jigawa Borno
32 |Taraba Gombe 32 Kebbi Taraba
33 |Jigawa Kebbi 33 Bauchi Gombe
34 |Gombe Zamfara 34 Taraba Yobe
35 |Zamfara Yobe 35 Gombe Zamfara
36 Kebbi Sokoto 36 Zamfara Sokoto
37 Sokoto Jigawa 37 Sokoto Jigawa

31 Defined by the author as deviation from the original ranking by more than 3 positions up or down in rank.
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rankings include Lagos, the least poor state at A&=3 moving from position 1 down to position 6
at A=2; Anambra moving up the ranks from position 7 to 2. The others are changes by four
places, including Bayelsa from 12" down to 16"; Plateau from 25™ up to 21°%; Yobe 31 down
to 35"; and Jigawa from 33™ to 37" (Figure 4).

The Spearman coefficient gives a higher and equally statistically significant value of 0.978,
which suggests that 97.8% of pairwise comparisons are robust to changes. Overall, both the
Kendall and Spearman ccefficients suggest that the overall state rankings of multidimensional
poverty headcount ratios are highly robust to the alteration of poverty cut -off. For the age
group 0-4 years, the RYis 0.874, implying that the state rankings are concordant with the
original ranking (Table 3). An R° of 0.972 suggests that 97.2% of the original ranking is highly

robust to the change in poverty cut -off. The coefficients are statistically significant (p =0.000).

Figure 5 shows changes in rankings for children aged 0-4 years, with only 5 states moving
more than three positions on the rankings: Jigawa from 31 *t to 37™ position, becoming the
poorest state; Borno and Yobe down in ranking by five places from 26" to 315t and 29" to 34"
respectively; and Bauchi up the rank from 33™ to 28™and Katsina from 30" to 26%". Of the
remaining 33 states, four maintained their ranks, nine moved by one rank, 16 by two ranks,

and 3 by three ranks.

For the age group, 5-11 years, the R%and R suggest 87.1% and 97.3% robustness respectively
and are statistically significant at p=0.000 (Table 3). Figure 6 shows 6 states moving more
than three positions on the rankings: Lagos down to 7 ™ position from being the least poor
state; Bayelsa from 11" to 16"; Edo, FCT Abuja, and Plateau moving four ranks up from 5™
to 1%, 14™ to 10" and 25" to 215t respectively, and Jigawa from 32" to 36™. Of all states, 10
have their ranks unchanged, while 6 have changesone rank, 13 tw o ranks, and 2 states moved

by three ranks (Figure 6).

The highest robustness for Scenario 1 is seen in the age group 12-17 years, with both t he RY
and R? being statistically significant (p=0.000) at 0.904 and 0.985, respectively (Table 3). As
shown in Figure 7, only 2 states (change ranks by more than three positions Kebbii 35" to
31t and Adamawai 25™ to 29"), while 10 states retain their rankings, 10 change by one level,

10 by two ranks, and four by three ranks.
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For the other three ranking profiles i Wealth index, Education level of household head, and

Education level of mother, both the RYand R® are 1 for all categories of age group, suggesting

Figure 6: Rank robustness of multidimensional
headcount ratio (H) in children 5

region, to changes in deprivation cut
(baseline) to 2 dimensions

-11 years by
-off, k, from 3

Figure 7: Rank robustness of multidimensional

headcount ratio (H) in children 12 -17 years by region
to changes in deprivation cut -off k from 3 (baseline)
to 2 dimensions

Source: Authords cal cHI2016A0D NS Sour ce.: Au ttibns osogNigera MECS 5 201617
Rank Baseline Scenario  5-11 years Scenario 1 Rank Baseline Scenario 12-17 years Scenario 1

1 Lagos Edo 1 Edo Abia
2 Imo Imo 2 Lagos Imo
3 Ekiti Abia 3 Imo Edo
4 Abia Anambra 4 Abia Anambra
5 Edo Ekiti 5 Anambra Lagos
6 Anambra Delta 6 Rivers - Delta
7 Rivers Rivers 7 Ogun — — —]Rivers
8 |Osun Lagos 8 Delta e Ogun
9 Delta Osun 9 Ekiti >_< Osun
10 |Ogun FCT Abuja 10 Osun EXkiti
11  |Bayelsa Ogun 1 Ondo Ondo
12 Enugu Enugu 12 Akwa lbom Akwa Ibom
13 Akwa lbom Kwara 13 Kwara Kwara
14 FCT Abuja Akwa lbom 14 Oyo FCT Abuja
15 Oyo Ondo 15 Enugu Enugu
16 Kwara Bayelsa 16 FCT Abuja Bayelsa
17 Ondo Oyo 17 Bayelsa Oyo
18 Kogi Kogi 18 Cross Rive Cross River
19 Cross River Cross River 19 Kogi Kogi
20 Nasarawa Kaduna 20 Benue >< Kaduna
21 Benue Plateau 21 Kaduna Benue
22 Kaduna Nasarawa 22 Nasarawa Kano
23 Ebonyi Ebonyi 23 Niger Niger
24 Niger Benue 24 Kano Plateau
25 Plateau Niger 25 Adamawa Nasarawa
26 Kano Kano 26 Plateau Ebonyi
27 Borno Katsina 27 Ebonyi Borno
28 Adamawa Borno 28 Katsina Katsina
29 Katsina Bauchi 29 Borno Adamawa
30 Bauchi Adamawa 30 Gombe Zamfara
31 Taraba Taraba 31 Bauchi Ke bbi
32 Jigawa Gombe 32 Zamfara Gombe
33 Yobe Zamfara 33 Yobe Bauchi
34 Gombe Kebbi 34 Taraba Taraba
35 Zamfara Yobe 35 Ke bbi Yobe
36 Kebbi Jigawa 36 Jigawa >< Sokoto
37 Sokoto Sokoto 37 Sokoto Jigawa

100% robustness of the rankings based on these profiles (Table 3). This finding implies that

the study should fail to reject the Null Hypothesis that the rankings based on these profiles

are independent across the scenarios. However, given tha the sample size is small (N=3),

plus the corresponding p-value of 0.000 for the R%in all age groups, the rankings are considered

highly robust.
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Scenario 2: Changes at indicator level while keeping original dimensions at k=3
The summary of the Kendall and Spearman coefficients for the rankings obtained when

indicators are altered is shown in Table 4 below.

The figures suggest a high robustness of the multidimensional headcount ratio to changes
across the profiles. Under the profile region, the state rankings f or all ages (0-17 years) are
highly robust. The RY has a statistically significant value (p=0.000) of 0.960, which suggests
that 96% of pairwise comparisons are robust to the changes at the indicator level. The R?, at

99.6% (p=0.000), implies nearly perfec t robustness.

Table 4: Computations of the Spearman a nd Kendall coefficients for different

rofile rankings with changes at indicator level and k=3, adjusted for ties
Based on region (states) (N=37)
Kendall Tau (RY Spearman (R)
0-17 years 0.960 0.996
0-4 years 1.000 1.000
5-11 years 0.967 0.996
12-17 years 0.892 0.978
Based on Wealth IndexN=5
0-17 years 1.000 (p=0.0275) 1.000
0-4 years 1.000 (p=0.0275) 1.000
5-11 years 1.000 (p=0.0275) 1.000
12-17 years 1.000 (p=0.0275) 1.000
Based on Education level of household hedtl=3)
0-17 years 1.000 (p=0.296) 1.000
0-4 years 1.000 (p=0.296) 1.000
5-11 years 1.000 (p=0.296) 1.000
12-17 years 1.000 (p=0.296) 1.000
Based on Education level of mothe{N=3)
0-17 years 1.000 (p=0.296) 1.000
0-4 years 1.000 (p=0.296) 1.000
5-11 years 1.000 (p=0.296) 1.000
12-17 years 1.000 (p=0.296) 1.000
Source: Authordéds calculations using Nigeria MIC

Figure 8 presents the rank robustness for scenario 2 for all children. While 14 states retained
their exact pairwise ranking, 22 states only changed ranking by one or two positions. Only
Rivers state moves by more than two positions, from the fifth least p oor to the second least

poor. Hence there is no significant change in rankings.
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For the age group 0-4 years (Figure 9), the coefficients suggest a perfect preservations of the

ranks, in that a Il 37 states retain their original positioning. The R°and R° values are 1.000 and
coefficients are statistically significant (p=0.000) ( Table 4).

Figure 9: Rank robustness of multidimensional headco unt

ratio (H) in children  0-4 years by region, to changes at
indicator level at k=3

Figure 8: Rank robustness of multidimensional
headcount ratio (H) in all children by region, to changes
at indicator level at k=3

Source. Authorés caMeE8saw16ions usSource: Authords calcul at-llons using
Rank Base scenario 0-17 years Scenario z Rank Baseline Scenario  0-4 years Scenario 2
1 Lagos Lagos 1 Rivers Rivers
2 Edo Rivers 2 Lagos Lagos
3 Imo Imo 3 Anambra Anambra
4 |Exit 76 Edo 4 |Ekit Ekiti
5 Rivers Ekiti 5 Edo Edo
6 Abia >< Anambra 6 FCT Abuja FCT Abuja
7 Anambra Abia 7 Imo Imo
8 Osun >< Ogun 8 Osun Osun
9 Ogun Osun 9 Kwara Kwara
10 Delta >< FCT Abuja 10 Ogun Ogun
11 FCT Abuja Delta 11 Abia Abia
12 Bayelsa Kwara 12 Delta Delta
13 [Enugu % Bayelsa 13 |Enugu Enugu
14 Kwara Enugu 14 Bayelsa Bayelsa
15 Akwa lbom Akwa lbom 15 Kogi Kogi
16 Ondo Kogi 16 Akwa lbom Akwa lbom
17 Oyo % Ondo 17 Ondo Ondo
18 Kogi Oyo 18 Oyo Oyo
19 Cross Rivel Cross Rive 19 Kaduna Kaduna
20 Benue Benue 20 Benue Benue
21 Kaduna Kaduna 21 Cross River Cross River
22 Nasarawa Nasarawa 22 Nasarawa Nasarawa
23 Ebonyi >< Niger 23 Plateau Plateau
24 Niger Ebonyi 24 Niger Niger
25 Plateau Plateau 25 Ebonyi Ebonyi
26 Kano Kano 26 Borno Borno
27 Borno >< Adamawa 27 Kano Kano
28 Adamawa Borno 28 Adamawa Adamawa
29 Katsina Katsina 29 Yobe Yobe
30 Bauchi Yobe 30 Katsina Katsina
31 |Yobe >< Bauchi 31 |Jigawa Jigawa
32 Taraba >< Jigawa 32 Ke bbi Ke bbi
33 Jigawa Taraba 33 Bauchi Bauchi
34 Gombe Gombe 34 Taraba Taraba
35 Zamfara Zamfara 35 Gombe Gombe
36 Ke bbi Kebbi 36 Zamfara Zamfara
37 Sokoto Sokoto 37 Sokoto Sokoto

The age group 5-11 years also shows high robustness inrankings with the R%and R® at 0.967
and 0.996 (p=0.000), respectively (Table 4). According to Figure 10, 22 states retain their
positions, 12 states move only one rank, 2 states by two ranks, and only 1 state (Oyo) moves

by three ranks.
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Figure 10: Rank robustness of multidimensional
headcount ratio (H) in children 5 -11 years by region, to
changes at indicator level at k=3

Figure 11: Rank robustness of multidimensional
headcount ratio (H) in children 12-17 years by region, to
change s at indicator level at k=3

Source.: Aut houostigNigera MICE % 2016470 n s Source. Authorés calcul at-dons us.
Rank Baseline Scenario 5-11 years Scenario 2 Rank Baseline Scenario 12-17 years Scenatrio 2
1 Lagos Lagos 1 Edo Rivers
2 Imo Imo 2 Lagos Edo
3 Ekiti Ekiti 3 Imo Imo
4 |Abia Abia 4 |Abi > Abia
5 Edo Edo 5 Anambra Ogun
6 Anambra Anambra 6 Rivers Lagos
7 Rivers Rivers 7 Ogun Osun
8 Osun Osun 8 Delta /\ Delta
9 Delta Ogun 9 Ekiti Ekiti
10 Ogun >< Delta 10 Osun Anambra
11 Bayelsa Bayelsa 11 Ondo Kwara
12 Enugu Enugu 12 Akwa Ibom Akwa Ibom
13 Akwa Ibom >_< FCT Abuja 13 Kwara FCT Abuja
14 FCT Abuja Akwa lbom 14 Oyo Bayelsa
15 Oyo Kwara 15 Enugu Ondo
16 Kwara Ondo 16 FCT Abuja Cross River
17 Ondo Kogi 17 Bayelsa Oyo
18 Kogi Oyo 18 Cross River Kogi
19 Cross River Cross River 19 Kogi Enugu
20 Nasarawa Nasarawa 20 Benue Benue
21 Benue Benue 21 Kaduna Nasarawa
22 Kaduna Kaduna 22 Nasarawa ><Kaduna
23 Ebonyi Ebonyi 23 Niger Niger
24 Niger Niger 24 Kano Kano
25 Plateau Plateau 25 Adamawa Adamawa
26 Kano Kano 26 Plateau Katsina
27 Borno Katsina 27 Ebonyi % Plateau
28 Adamawa Adamawa 28 Katsina Ebonyi
29 Katsina Borno 29 Borno Borno
30 Bauchi Jigawa 30 Gombe Yobe
31 Taraba Bauchi 31 Bauchi Zamfara
32 Jigawa Yobe 32 Zamfara Taraba
33 Yobe Taraba 33 Yobe Gombe
34 Gombe Gombe 34 Taraba tBauchi
35 Zamfara Zamfara 35 Kebbi Kebbi
36 Kebbi Ke bbi 36 Jigawa Jigawa
37 Sokoto Sokoto 37 Sokoto Sokoto

In the age group 12-17 years, the RVand R’ are 0.892 and 0.978, respectively (p=0.000)

(Table 4). The RY while relatively low in comparison with the other age groups and the

corresponding R, still suggests high robustness for this age group. According to Figure 11,

significant rank changes include Rivers state moving five ranks from the sixth least poor to the

least poor region. Furthermore, Anambra is down by five ranks from 5th to 10th , while Lagos,

Ondo, and Enuguare down four ranks from 2" to 6, 11" to 15", and 15™ to 19", respectively.
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Of the remaining 32 states, 13 retain their positions and 12 change positions by one or two

ranks, while 7 states change ranks by three positions (Figure 11).

The R’and R® are the same in this scenario for the oth er three ranking profiles i Wealth index,
Education level of household head, and Education level of motheri as they are in Scenario 1.
As shown in Table 4, the p-values are also the same for the different age categories for all
corresponding profiles across the two scenarios. For the high p-value of 0.296 for the profiles
Education level of household head and Education level of mother, the study offers the same

explanation provided for the same observation under Scenario 1.

Scenario 3: Inclusion of new dim ensions to Scenario 2 with k unchanged

Table 5 summarises the respective R’and R for the robustness check across age groups and
profiles for Scenario 3, where simultaneously, new dimensions are introduced and existing
indicators altered. The correlation coefficients suggest generally high robustness ranging from
0.784 and 0.936 (Kendall Tau and Spearman respectively) in the age group 0-4 years to 0.856
and 0.964 (Kendall Tau and Spearman respectively) for all children (0-17 years) for the state
rankings. For the other profiles, the coefficients suggest perfect rank correlations (1.000) as

in the previous scenarios.

Table 5: Computations of the Spearman and Kendall coefficients for different

rofile rankings with the inclusion of new dimensions and k=3, adjusted for ties
Based on region (states) (N=37)
Kendall Tau (RY Spearman (R)
0-17 years 0.856 0.964
0-4 years 0.793 0.936
5-11 years 0.841 0.957
12-17 years 0.826 0.947
Based on Wealth IndexN=5
0-17 years 1.000 (p=0.0275) 1.000
0-4 years 1.000 (p=0.0275) 1.000
5-11 years 1.000 (p=0.0275) 1.000
12-17 years 1.000 (p=0.0275) 1.000
Based on Education level of household hegil=3)
0-17 years 1.000 (p=0.296) 1.000
0-4 years 1.000 (p=0.296) 1.000
5-11 years 1.000 (p=0.296) 1.000
12-17 years 1.000 (p=0.296) 1.000
Based on Education level of mothe(N=3)
0-17 years 1.000 (p=0.296) 1.000
0-4 years 1.000 (p=0.296) 1.000
5-11 years 1.000 (p=0.296) 1.000
12-17 years 1.000 (p=0.296) 1.000
Sour ce: Aut horés calcul ations wusing Nigeria MIC
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Figure 12: Rank robustness of multidimensional
headcount ratio (H) in all children by region, to changes
at both indicator and dimension levels at k=3

Source.: Authorés cal cul28l6-ilons wusiSource:

ratio (H) in children 0
indicator and dimension levels at k=3

cAleulatiors using Nigeria MICS 5 201617

Figure 13: Rank robustness of multidimensional headcount
-4 years by region, to changes at both

Rank Baseline Scenario  0-17 years Scenario 3 Rank Baseline Scenario  0-4 years Scenario 3
1 Lagos Rivers 1 Rivers Rivers
2 Edo Edo 2 Lagos Lagos
3 Imo Lagos 3 Anambra Edo
4 Ekiti Abia 4 Ekiti Abia
5 Rivers Imo 5 Edo Akwa Ibom
6 Abia Osun 6 FCT Abuja Anambra
7 Anambra Ogun 7 Imo FCT Abuja
8 Osun Anambra 8 Osun Delta
9 Ogun Bayelsa 9 Kwara Imo
10 |Delta Delta 10 Ogun Bayelsa
11  |FCT Abuja Akwa Ibom 11  |Abia Kogi
12  [Bayelsa Kwara 12 Delta Ekiti
13 |Enugu FCT Abuja 13 Enugu Ogun
14 [Kwara Enugu 14 Bayelsa Osun
15 |Akwa Ibom Ekiti 15 Kogi Enugu
16  [Ondo Cross River 16  |Akwa lbom Kwara
17  |Oyo Kogi 17 |Ondo Cross Rivel
18  [Kogi Ondo 18 Oyo Benue
19  [Cross River Benue 19 Kaduna Ondo
20 |Benue Oyo 20 Benue Kaduna
21  |Kaduna Kaduna 21 Cross Rive Oyo
22 |Nasarawa >< Ebonyi 22 Nasarawa Ebonyi
23 |Ebonyi Nasarawa 23 Plateau Plateau
24 |Niger Borno 24 Niger y Niger
25 |Plateau Plateau 25 Ebonyi Borno
26 |Kano >§ Niger 26 |Bomo Nasarawa
27  |Bomno Kano 27 Kano Kano
28  |Adamawa Adamawa 28 |Adamawa Adamawa
29  |Katsina Katsina 29  |Yobe Bauchi
30 [Bauchi Bauchi 30 Katsina Taraba
31 |Yobe Zamfara 31 |Jigawa Kebbi
32 |Taraba Kebbi 32 Kebbi Katsina
33  |Jigawa Taraba 33 Bauchi Jigawa
34 [Gombe Yobe 34 |Taraba Zamfara
35 |Zamfara Jigawa 35 Gombe Yobe
36  |Kebbi Gombe 36 |zamfara Gombe
37  |Sokoto Sokoto 37 Sokoto Sokoto

The region profile has RVand R® of 0.856 and 0.964 (p=0.000) for children of all ages, implying

85.6% and 96.4% robustness by the two scoring criteria. Figure 12 compares the ranking with
the baseline scenaiio for all children. Of all states, 5 significantly change ranks: Ekiti from 4"
to 13™; Rivers, Akwa Ibom, Zamfara and Kebbi moving up four ranks from 5 to 1t, 15" to
11, 35" to 215t and 36™ to 32" respectively. Of the remaining states, 8 mainta in their ranks,

8 move by one rank, 11 by two ranks, and 5 states move three ranks.
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For the age group 0-4 years, R%and R° are 0.793 and 0.936 (p=0.000) (Table 5). The recorded
Kendall correlation coefficient is the lowest score across all the age groups, scenarios, and
profiles in this study, and it implies that most of the state rankings are concordant with the

basedine ranking and a small proportion of rankings are discordant.

As shown in Figure 13, the most significant changes in ranks for the age group 0-4 are for
Akwa Ibom who moved up the rank with eleven places from 16" to 5™, and Ekiti who moved
down eight ranks from 4™ to 12", Notable changes have been observed also for Abia (up seven
places), Kwara (down seven places), Osun and Yobe (down six positions), Bauchi and Taraba
(up four ranks), Delta, Bayelsa, Kogi, and Cross River(up 4 positions), and Nasarava (down
four ranks). Of the remaining 23 states, 7 maintained their ranks, 5 states move by one rank,

6 by two ranks, and 4 states by three ranks.

The age group 5-11 records values for R°and R® at 0.841 and 0.957 (p=0.000), respectively
(Table 5). Figure 14 shows that 7 states significantly change ranks, and they are EKkiti (down
twelve positions), Kwara (up five ranks), Enugu and Zamfara (up four ranks), Delta, Oyo, and
Taraba (down four ranks). Of the remaining states, 9 maintain their ranks (including Lagos
retaining its position as the least poor state), 6 states move by one rank, 6 by two ranks, and

9 by three ranks.

In the age group 12-17, R%nd R° are 0.826 and 0.947 respectively (p=0.000) (Table 5). As
per Figure 15, significant changes in ranks include Anambra (dropped ten places), Ekiti (down
by seven places, Gombe (down by six ranks), Rivers, FCT Abuja and Bayelsgup by five ranks),
Enugu (down by five ranks), Osun, Kwara, Cross River, and Yobe(up by six ranks), and Oyo
and Ebonyi (down by four positions). While 8 states do not change ranks, 8 move by one rank,

5 by two ranks, and 3 by three ranks (Figure 15).

The findings for profiles Wealth index, Education level of household head, and Education level

of mother are the same as in the previous scenarios.
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ratio (H) in children 5
indicator and dimension levels at k=3

dcount

-11 years by region, to changes at both

Figure 15: Rank robustness of multidimens
ratio (H) in children 12
both indicator and dimension levels at k=3

ional headcount
-17 ye ars by region, to changes at

Source: Authorés calcul at-diions wuvusingSource: Authoréds calcul at-llons usi n¢
Rank Baseline Scenario  5-11 years Scenario 3 Rank Baseline Scenario  12-17 years Scenario 3
1 Lagos Lagos 1 Edo Rivers
2 Imo Edo 2 Lagos Edo
3 Ekiti Abia 3 Imo Imo
4 Abia Rivers 4 Abia Lagos
5 Edo Imo 5 Anambra Abia
6 Anambra Osun 6 Rivers Osun
7 Rivers Ogun 7 Ogun Ogun
8 Osun Enugu 8 Delta Delta
9 Delta Anambra 9 Ekiti Kwara
10 Ogun Bayelsa 10 Osun Akwa Ibom
11 Bayelsa Kwara 11 Ondo FCT Abuja
12 Enugu Akwa Ibom 12 Akwa Ibom Bayelsa
13 Akwa Ibom Delta 13 Kwara Ondo
14 FCT Abuja Ondo 14 Oyo Cross River
15 Oyo EKkiti 15 Enugu Anambra
16 Kwara FCT Abuja 16 FCT Abuja Kogi
17 Ondo Cross River 17 Bayelsa Ekiti
18 Kogi Kogi 18 Cross River Oyo
19 Cross River Oyo 19 Kogi Benue
20 Nasarawa Benue 20 Benue Enugu
21 Benue v Ebonyi 21 Kaduna Kaduna
22 Kaduna Kaduna 22 Nasarawa Nasarawa
23 Ebonyi Nasarawa 23 Niger >< Kano
24 Niger Borno 24 Kano Niger
25 Plateau Plateau 25 Adamawa Adamawa
26 Kano Kano 26 Plateau Borno
27 Borno Niger 27 Ebonyi V Plateau
28 Adamawa Adamawa 28 Katsina Katsina
29 Katsina Katsina 29 Borno Yobe
30 Bauchi Bauchi 30 Gombe Zamfara
31 Taraba Zamfara 31 Bauchi Ebonyi
32 Jigawa Yobe 32 Zamfara Bauchi
33 Yobe Jigawa 33 Yobe Kebbi
34 Gombe Kebbi 34 Taraba Jigawa
35 Zamfara Taraba 35 Kebbi Taraba
36 Kebbi Gombe 36 Jigawa Gombe
37 Sokoto Sokoto 37 Sokoto Sokoto

Comparison of Multidimensional Headcount Ratio by Dimensions (Base
scenario v ersus Scenario 3) %

The Nigeria MODA study, as part of sectoral analysis, investigated the deprivation rates by

each dimension for the three categories of age group®. In Scenario 3, new dimensions are

32 Rank robustness using Kendall Tau and Spearman correlation coefficientsis not done here because the pairs
are unequal between the baseline scenario and Scenario 3.

33See Annex B for full listing of deprivation headcount ratios by dimensions for all age groups in all regions.
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introduced in addition to existing dimension s (except for the Information dimension ),** which
was already modified in Scenario 2 through changes at the indicator level. The new dimensions
that were introduced are HIV, physical development, and child economic labour. The study
finds that 37% of children 0-4 years, 39.1% of children 5-11 years and 43% of children 12-17
years are deprived in the dimension of HIV. In dimension physical development, 35.1%,
39.3%, and 40.4% of children O -4 years, 5-11 years, and 12-17 years, respectively, are
deprived, while 40.1% of children 5 -11 years and 47.9% of children 12-17 years are vulnerable
to child economic labour. These findings underscore the significance of broadening the
dimensions for national multidimensional poverty studies. They also highlight the importance
of multidisciplinary and multisectoral approaches to fighting child poverty. The study also
investigated how the changes introduced change in values of Hfor existing dimensions (except
for the dimension Information which remains unchange d). All changes in deprivation

headcount are statistically significant at p=0.000.

Figures 16, 17, and 18 depict the changes in both the absolute and relative contributions of
each dimension in response to the parametric changes in Scenario 3. In the original study,
80% of children 0 -4 years are deprived in Health® (Figure 16). This proportion becomes 43.4%
in Scenario 3 when the indicator skilled birth attendance is replaced with the indicator illnesses
in the last two weeks (Figure 16). This finding suggests that less Nigerian children of 0-4 years
suffer from illness than not having skilled birth attendance during delivery. The dimension
sanitation shares the same indicators across the age groups and is also a household level
indicator. Across all age groups, the values of H are statistically lower in Scenario 3 than in the
base scenario of Nigeria MODA This outcome reflects the effect of dropping the indicator
shared toilet facility without replacement, which reduces the overall multidimensional

headcount ratio of the dimension sanitation across all the age groups.

In the case of the dimension housing, where availability of electricity replaces the indicator
cooking fuel, the headcount ratio increases significantly in Scenario 3 for all the age groups
(Figures 16, 17, and 18). This implies that indicator Electricity contributes more to

multidimensional deprivation than Cooking fuel.

34 The variations in the headcount ratios in dimension Information across both scenarios for age groups 0-4 years
and 5-11 years are reported by Stata as statistically not significant.

35 The Nigeria MODA study reported 73.3% as headcount deprivation rate for the dimension health, but it was for
age group 0-23 months.
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Figure 16: Deprivation headcount ratio (H) by dimensions across Baseline scenario
and Scenario 3 (0 -4 years)

Hby dimensions (@ years)- Scenario 3

Physical Development NN 35,1
HIV I 37
Information G 12
Housing I 76,3
Sanitation I 69,5
Water I 36,4
Health I 43,4
Nutrition N 10,8
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Hby dimensions (@ years) Baseline scenario

Information N 12.8
Housing | 71,2
Sanitation I 79,2
Water I 40,5
Health I 30
Nutrition I 33

0 10 20 30 40 50 60 70 80 90
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In the dimension Water where the indicator distance to water source is dropped, and drinking
water source is retained as the only indicator (Scenario 3), the headcount ratio also falls across
all the age groups (Figures 16, 17, and 18). The same applies to nutrition (0 -4 years), where
the only indicator in Scenario 3 (wasting) gives a headcount ratio of 10.8%, a much lower
value than the 33% obtained in the baseline scenario. Expectedly there is no change in the H
value for the dimension information across all the age groups as the indicator is not altered

across the scenarios(Figures 16, 17, and 18).
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In the age group 5-11 years, where the dimension education is altered in Scenario 3 by
dropping the indicator grade-for-age without replacement, the multidimensional headcount
ratio falls from 49.4% to 39.3% (Figure 17). A similar effect occurs in the age group 12 -17
years, where two indicators, grade-for-age and gchool attainment, are dropped, leaving school
attendance as the sole indicator for the dimension (Figure 18). The depriv ation headcount by
the dimension education is reduced from 61.7% in the baseline scenario to 42.2% in Scenario
3.

Figure 17: Deprivation headcount ratio (H) by dimensions across Baseline scenario
and Scenario 3 (5 -11 years).

H by dimension (8.1 years)- Scenario 3

Child Economic Labou i 40,1
Physical Development i 39,3
HIV I 39,1
Information N 115
Housing I 78,4
Sanitation NI 72,3

Water I 38,9
Education I 39,3

0 10 20 30 40 50 60 70 80 90
H by dimensions (81 years} Baseline scenario

Information || I 12.6
Housing | 69,9
sanitation | 758
water I o
Eoucation [ -

0 10 20 30 40 50 60 70 80 90

{ 2dNDSY | dzibRs s RigedaMICS 8220851 A

44 spriglobal.org



DISCUSSION PAPER

Figure 18: Deprivation headcount ratio (H) by dimensions across Baseline scenario
and Scenario 3 (12 -17 years).

Hby dimensions (127 years)- Scenario 3

Child Economic Labou i 47,9
Physical Development N 40,4
HIV . 43
Information N 10,8
Housing I 76,9
Sanitation NI 74
Water IS 38,3
Education I 42,2
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Hby dimensions (1:27) years Base scenario

Information | 108
Housing | 64,3
sanitation |1 76,3
water I 7o
Education | 61,7
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