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Abstract

This paper assesses multidimensional poverty in Sudan and South Sudan. We use the National E
Household SurveyBIBHS) of 2009 to measure poverty incidence in education, consumption, acces
public assets and possession of private assets across these two countries. We diferstiate b
children/teenagers aged six to fourtgsars anddults aged fifteen yearsolder.We apply a counting
method for measuring multidimensional poverty at the individual level and perform dominance tes
check for the robustness of the poverty comparisons. Our findings show regionapapdlatidn
differences in the unideansional and multidimensional poverty status of people in Sudan and Sol
Sudan. Poverty in Sudan is generally less severe than in South Sudan, with a patt@yneskewing
unidmensional incidence of povei); lower multidimensional poverty irelicand prevalence, but
similar breadth, in Sudan than in South Sudan, both for adults and children. This pattern also
towards Khartoum and Western Equatoria as the states with the least poverty, and Northern De
and Warap as the states with gheatest poverty, both for adults and children, in Sudan and Sout
Sudan, respectively. Policy intended at reducing poverty in each of the two countries should recc
the poverty profile differences across age grougsapleical areas and dimensions.
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1 Introduction

Since its independence in 1956, SudanOs road to economic and human devetmemdrrhpsred

by internal conflicts that have undermined security and governance. Most recently in 2011, an al
conflictbetween Northern arfslouthern Sudan have led to a division of the country, after which Soutt
Sudan has become a country that igpemtent from (North) Sudan. South Sudan has also been

plunged since December 2013 in a political power struggle.

Such insecurity and political instability has fragilized both countries® commitment to reducing pov
Over the last decades, policy actimve faced a number of evaluation and implementation difficulties,
including the challenge of quantifying poverty itself and assessing its correlates. A serious limitatio
many years has been the lack of household budget surveys. The availal@@9DNdtional Baseline
Household Survey has fortunately changed that; it is SudanOs (and South SudanOs) first na
representative household budget survey since 1978. This paper assesses multidimensional pov
Sudan and South Sudan on the basit survey.

The paper goes beyond a study focused solely on monetary poverty and considensebased
dimensions. In so doing, this multidimensional analysis of poverty attempts to highlight tho
dimensions for which we may wish policy to trevgreatest impact on the most needed segments of
the population in Sudan and South Sudan. The data come from the National Baseline Housel
Surveys (NBHS) of 2009, which are nationally representative surveys containing information
education, healtHabour, sources of household consumption, household characteristics and livir
conditions. We divide the population into two populatiorgrewips: children/teenagers aged six to
fourteen years and adults aged fifigmrs or older. To assess povertysstaithin each of these
population groups, we assess theirhgely separately using a foumension space. The dimensions
selected for the analysis comprise education, food afebdaronsumption, access to OpublicO assets
and possession of Oprivatis€ets. These dimensions and their corresponding indicators have be
selected for theiintrinsi@and instrumentamhportance, as is often the case in the development field
(UNDP19962014.

This thus leads to an analysis of poverty in four dimensi@axfoof the two population sgioups.
We should note at the outset that although the assessment of poverty in-pathpsubovers the
same dimensions, the indicators used for measuring education in each of them differ. For the ¢

group, educatiors imeasutk by literacy, whereas for thetsifourteenyearold group, education is
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measured by school attendance. Monetary poverty is measuredoby ¢afataonsumption, which
includes food and neod household consumption. Access to Opublies &ssmeasured by
indicators of the type of lighting, drinking water, solid waste disposal, and toilet facility used b
household. The information on public assets reflected by these 4 indicators is summarized i
compositescoreesulting from multipl correspondence analysis (MCA). Lastly, possession of Oprivat
assetsO is measured by indicators denoting the ownerghigurable good¢refrigerator, fan, air
cooler);(ii) vehicles (motovehicle, motorcycle, bicyclayd (i) multimedia goods (television, radio,
phone, computer). This information is also summarized in a composite score obtained from a mult

correspondence analysis.

The rest of the paper is structured as follows. In the next section we describe thef pettéaresin

each of the four dimensions by populationgsobps. To obtain a single measure of welfare in public
and private assets respectivadgtion 3 applies MCA to the corresponding indicators. Section 4
presents a unidiensional analysis of pdye ®ction 5 presents the multidimensional analysis. The
analysis of poverty in both sections, 4 and 5, deals with poverty incidence (and breadth in section 5
uses synthetic measures or poverty indices for this purpose. The multidimensional poadrsys
applies the AlkirBoster (2011) counting method. To test the robustness of the results to differer
poverty lines and alternative poverty indices across sociodemographic groups, poverty domin

analysis is performed in both sections. Séctioncludes the paper.

2 Patterns of Wellfare by Dimension

This section describes the patterns of unidimensional welfare for each of the four dimensions consid
in our analysis of multidimensional poverty. As mentioned above, the data used cohef0agn t
National Baseline Household Survey of Sudan. This survey has been conducted by the Si
Commission for Census Statistics and Evaluation andritral@ureau of StatisticsSafdan in 2009

prior to the division of the country. The 2009 NBHS aftS8udan covers 4297 households and 33660
individuals, whereas the NBHS of the same year for Sudan covers 8037 households and 4
individualsBoth surveys contain information at national, regional, and state levels on education, he
labour, sourced biousehold consumption (food and +ioad expenses), household characteristics and

living conditions, among other aspects
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Education

Our first dimension of multidimensional poverty is education. To assesdwyefl this dimension, we
look at the depration rates in the adult pdgtion and among children aged six to fouryeans.
Deprivation in education is a notion of poverty that is understood as the lack of educatior
achievements. In the adult group, a person is considered as deprivedon iédhecist illiterate. Given

that children aged six to fourtegrars are of schooling age, we choose to measure deprivation i
education by school attendance. Thus, a child/teenenger is considered to be deprived in education

is not attending schido

A comparison of the percentage of the illiterate adult population by gender across countries shows
illiteracy in South Sudan is higher than in Sudan. In the former, 72% of the adult population is illitel
compared to 38% in the latter. By gendersee that in both countries female illiteracy rates are highel
than those of males. This gender gap widens in South Sudan, where 44% of the the illiterate popul

are females compared to 24% in Sudan.

By age group, we find a contrasting patterrebat®outh Sudan and Sudan. In South Sudan, most of
the illiteate population is young (aged fifteen to twangyears old) whereas in Sudan there is a
higher concentration of illiterate adults among oldepgrdhus, in South Sudan the fifteetwerty-
nineyearold group jointly accounfisr 42% of he illiterate adults, and the thtdyfourty-four yearold

group contributes with 30% of illiterate adults. The remaining@Wés from older groups, aged
fourty-five years or more. In Sudan, the contribution of young gtoufiteracy is lower. The fifteen
to-twentynine yearold group contributes with 31% itliterate adults, while the thitbffourty-four
yearold group contributes with 29% of illiterate adlilis interesting to note that tbentributions of
groups aged fourfive years or higher is large (40%). Half of this contribution comes from the oldes
adult group, i.ethose aged sixtiye years or more. This finding suggests that any poli@sietem
increasing the litteracy of the adult population should target the young adults, especially in South £
(Table 1, panel A)

1 Apart from school attendance, the NBHS includes information on school enrollment (current or ever) as well. Howex
the presence of too many missing values in the school enrollment variables leasks shotwml attendance as the
indicator variable for measuring the educatmhéevement of children aged six to fouyears.
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Table 1: Deprivation in Education

Panel A: llliteracy rates

(adult population)

South Sudan Sudan

National 72%
Gender

Male 28%

Females 44%

38%

13%
24%

Contribution of age-groups to

the national illiteracy rate

Age-group

15-19 15%
20-24 13%
25-29 15%
30-34 11%
35-39 11%
40-44 8%
45-49 8%
50-54 6%
55-59 3%
60-64 3%

65+ 6%

100%

10%
10%
11%
9%
11%
9%
8%
8%
5%
6%
14%
100%

MD Poverty in Sudan

Panel B: School unattendace rates

(children aged 614 years old)

South Sudal Sudan

National 57% 38%
By gender

Male 47% 49%

Females 53% 51%

Age-group

6-9 - national 65% 54%
By gender

Male 47% 50%

Females 53% 50%

10-14 national 49% 19%
By gender

Male 47% 44%

Females 53% 56%

By state, we observe that the illiteracy rates of the adult population in Sudan rangetér&b925
compared to 34 to 83% in South Sudawestern Darfur and Warap are the states withighest
illiteracy rates in Sudan and South Sudan, respectively. Looking at thiitkt@@cygaps by state, in
Sudan, we find positive and negative gaps across the various states. Khartoum, Northern, River Nil¢
Gezira, Northern Darfur, Whilte I¥j Red Sea, Southern Darfur and Sinnar show a positive gap
favouring literacy. We should note that the illiteracy rate in Khartoum is four times lower the litere
one, leading to a 60% gap:Galdarif, Northern Kordofan, and Southern Kordofan are ahessivith

the smallest literadiiteracy gaps, 2%, 1% and 1% respectively. Blue Nile, Kassala and Western Dar

exhibit a negative gap; in these three states, the adult illiteracy rates are above the literacy ones (Fi

panel A).

In contrast to Swah, the literaefliteracy gaps across states in South Sudan are all negative. Upper N

is the state with the smallest illitefdiesacy gap (9%) followed by Central Equatafhb)( The

illiteracy rate in WesteBahrAl-Ghazal and Western Equatasawice the literacy one, leading to a

30% gap. The gap increases to 48% for Unity and 57% for Nd@#nekl-Ghazal. Eastern
Equatoria, Lakes, Warap, and Jonglei exhibit a gap of around 65%. (Figure 1, panel B)
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Looking at gender gaps by state, Fig(pargls A and B) compares the percentage of illiterates among
adult women and adult men, by state. Interestingly, in both countries, the states that perform better
regards to literacy rates among adults turn out to be those with the largestpgefiltiargey rate of

women minus that of men), disfavoring women.

Figure 1: Adult P opulation: Literacy and llliteracy Rates by State
Panel A: Sudan
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Figure 2: Gender Status of the lllitera te Adult P opulation, by State
Panel A:Sudan
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Thus, Khartoum and Upper Nile are the states in Sudan and South Sudan, respectively, with the le
gender gapsdisfavoring women with regards to illiteracy (48% and 44% respectively). The spat
distribution of illiteracy gender gaps across all other states for the two countries shows that mos
these states exhibit gaps between 30 and 40%, with some eXoaptidns Eastern Equatoria (16%),
Lakes (14%) Jonglei (12%) and Warap (8%) in South Sudan, &Bddarifl(18% Read Sea (10%)

and Kassal&®%) in Sudan.

As with illiteracy, school unaitiance rates of children aged six to foustears old in SdutSudan
also exceed the Sudanese ones. In South Sudan, 57% of children of this age group do not attend s
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this percentage drops to 38% in Sudan, but it is still significant. We should note that these rates
considerably higher among younger chil8% in South Sudan and 54% in Sudan) compared to
children aged ten to fourtegears old (49% and 19% respectively). From a policy perspective, thi
indicates that the severity of school unattendance lies within younger children, particularly in Sc
Sudan. In terms of the gender gap between female and male children, we observe that sc
unattendace rates are almost even, in particular among young children, in Sudan. Despite showin
gender neutrality, Sudan exhibits a gender gap &m@fg chiren aged ten to fourtegears old.

This gap tends to disfavour girls in South Sudan too; however, the difference with Sudan it that it is !

lower (6%) and that it remains constant across age groups (TakleB), pan

To complete the analysis of schatbéndance, Figure 3 shows the percentage of boys and girls no
attending school by age group and state. This is represented by four radars. We should note the

state percentages for a given age group add up to 100.

Figure 3: Percentage of B oys and Girls among Children A ged Six to F ourteen Years not Attending
School, by State

Panel A:Sudan

Northern
0.8

Southern Darfur . River Nile

Western Darfur. . Red Sea

. Kassala

Northern Darfur-..___

Southern Kordofanm—""" A Al-Gadarif
6-9: male
Northern Kordofan " Khartoum
— 6-9: female
Blue Nile” " AkGezira —10-14: male
Sinnar ‘White Nile — 10-14: female
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Panel B: South Sudan

Upper Nile
0.8

Eastern Equatoria _ Jonglei
0.6

Central Equatoria.

6-9: male

—— 6-9: female

Lakes’ " Northern Bahr Al Ghazal ~— 10-14: male

—10-14: female
Western Bahr Al Ghazal

In Sudan, girlsO unattendance eate higher among girls aged ten to fouytees old compared to

girls aged six to niryears old in almost all states jgixta Western Darfur, Read Sea Sinnar. This

is in contrast to the national pattern, wheresélverity of school unattendance lies within younger
children(six to nineyears old). This national pattern remains nonetheless true for the male population
children (Figure 3, panel A). In South Sudan, the same type of comparison does not show such me
state differences between girls and boys, except for Northern-Bhlazall The statgender patterns

are consistent with the national situation, where school daattemates are higher for the®iine
yearold group of children compdrdo the terto-fourteenyearold group. InNorthern Bahr Al
Ghazal, the teto-fourteenyearold girls@nattendance rates surpass théosiine yearold ones by

20%.

Consumption

Our second dimension of poverty appraisal in this multidimensional analysis is consumption. As
2009 NHBS is SudanOs first nationally representative household budget survey since 1978, it is imj
to explain the steps followed for computing theuwwropson aggregate before describing the patterns of
welfare in that dimension. The 2009 NHBS records household expenditures on foodfad non
categories using a recall period for the last 7 days. The fagdragate includes 14 categories of food
corsumed by the household frathpossible source@) food purchased from markét) food that is
homeproducedyjiii) food receved as gift or Hkind paymentand (iv) meals consumed outside the
home. The noifiood consumption household comprises exgseos education, utilities, personal care,

health, houseelated expenses, clothing, and transporttte/ezference period (a year).

OPHI Working Pap3 8 www.ophi.org.uk
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Following Deaton and Zaidi (2002) and Haughton and Khandker (2009), we first converted all repotl
expenditures on fdoitems to a uniform reference period (a year) and then aggregated the:
expenditures across all food items psexhiaonsumed by the househdlde then obtained the
nominal consumption aggregate by adding up both categories of consumption, includiueydhe v
homeproduced goods (but excluding the service value of durable goods). To accowatf{onrogst
differences, we deflatéide nominal consumption aggregate by a Laspeyres pricelLiasty. to
reflect differences in needs of household mamive adjusted the (real) consumption aggregate for

household size by dividing the householdOs overall comsbyniitonumber of its members.

A comparison of the consumption patterns by type of expense between South Sudan and St
suggests that housdis in Sudan are better off than those in South Sudan. The food share ¢
households in South Sudan is 18% higher than that of Sudan. However;dharéoisdquite large in
both countries. In South Sudan, households allocate 79% of their total biotgkekpenses; this
share decreases to 61% in Sudan but remains considerable. Althougfoddeshare differs across
countries, with Sudan exhibiting a higheffaod share, when looking at the composition offood
expenses, we observe a simpa#ern of norfood consumption in these two countries. Households in
South Sudan and Sudan spend 73% of thefiondiresources in health, transport, utilities, and-house
related expenses. Despite this similarity, a difference is evident by itersef egpecially in transport
and houseelated expenses. Households in Sudan spend 4% more in transport and 5% less in ho
related expenses compared to their counterparts in South Sudan. With regards to education expe
households spend on averadeoih countries no more than around 6% of theirfood resources on

education. This may be explained by the fact that education in these countries is mostly public (Tabl

21t is sometimes argued that deflating nominal consumption aggregates by prieaasde& is better, and that the use of
a Laspeyres price index should be seen as a second best. The NBHS, however, includes a Laspeyres price index am
constructed variables, so for convenience we have opted for using this deflator.

OPHI Working Pap3 9 www.ophi.org.uk
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Table 2: Household Expenses by Sub -Category of C onsumption

Shares in total South Sudan Sudan  Absolute Gap
consumption SS-Sudan
Food share 79% 61% 18%
Non-food share 21% 39% -18%
Expenses by category of non-food item

Education 5% 6% -2%
Health 19% 17% 1%
Clothing 11% 9% 3%
Utilities 18% 19% -1%
Transport 18% 23% -4%
Personal care 8% 9% -1%
Recreation 2% 2% 0%
House-related expenses 18% 14% 5%
Other 2% 2% 0%
Total 100% 100%

Public and private assets

The third and fourth dimensiosn we consider for assessing multidimensional welfare deprivatior
South Sudan and Sudan @réousehold access (and quality of this access) to Opublich@@gets
their possession of OprivateO assets. The term OpublicO is used to denote assets that are shared
than one household. These are mainly those basic services such as electricity and energy, wat
sanitation, and waste removal, services that tcal ¢d improve the lives of people. The term
OprivateO is used to denote assets that are part of the daily life of a household. These two types of

attempt to capture aspects of material deprivation that are difteneconsumption expenditures.

The NBHS includes indicators of the source of lighting, source of drinking water, type of solid wa
disposal and type of toilet facility used by a household. We use these four indicators to assess well
access to public assets. To study weifare/ate assets, we use indicators denoting the owne(ghip of
durable goodg¢refrigerator, fan, air coolefi)) vehicles (motovehicle, motorcycle, bicyclayd (iii)

multimedia goods (television, radio, phone, computer) by a household.

The welfargattern in the distribution of public assets indicates that households in Sudan are better
in their access to and quality of public assets compared to households in South Sudan. Sudi
households use better forms (better quality) of lightingiakithgl water as well as a finer type of toilet

facility and solid waste disposal than South Sudanese households. In Sudan, the main source of dr
water of households is filtered water (20% of households) whereas in South Sudan only 2%

householdsise this source of drinking water, with the main source of drinking water being borehol

OPHI Working Pap3 10 www.ophi.org.uk
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(35% of households). With regards to lighting, a similar conclusion emerges. Sudanese householc
gas/private or public electricity as the main source of liggdivtgof households). This type of lighting

is used by only 3% of households in South Sudan, where the most used source is firewood/ca
wax/solar power (42% of households). As per toilet facility and solid disposal, Table 3 shows that ¢
of householdsi South Sudan have no toilet facility and that 71% of them burn their solid disposals.
Sudan, households use latrines and bins as their main type of toilet facility and method of solid disg
respectively. By area, a similar picture emerges, atthaugiwer extent for urban households (Table

3, panel A).

The welfare pattern in the distribution of private assets also points favorabily towards Sudar
houeholds. These households own more of all types of durable goods (especially fan amg, refriger
more of all sorts of multidimedia goods and more motor vehicles. It is interesting to note that in So
SudanOs household ownership is particulary weak in durat®elesmitis owning more bicycles, since
these are vehicles of lesser value. Ower8lbuth Sudan, the welfare status of households in this
dimension is mostly characterized by the possession of relatively accessible and inexpensive good
as a bicycle, radio or telephone (around 27%). In contrast, more than 95% of househadeendo not
any durable good (refrigerator, fan, or air cooler). This high percentage of deprivation is also true fol

possession of a motor vehicle, motorcycle, television or computer. (Table 3, panel B).

3 Multiple Correspondence Analysis

As our study otfvelfare in assets includes many indicators, we opt for a simple measure to profile a:
welfare across these dimensions. Among the multivariate statistical methods that aim for data redu
descriptively (i.e., non motl@lsed), principal component gsial (PCA) and multiple correspondence

analysis (MCA) are promingMCA is similar to PCA and both methods attempt to summarize the
information contained in a large number of variables by reducing and transforming the original data
a lesser numbef wariables, referred to as components (for PCA) or axes (for MCA). In both cases, tl
reduction in dimensionality is achieved withouth specifying a statistical model as it is the case with f.
analysis and related techniques, referred ashbasdélntbods. In addition to data reduction, these

methods are also used for modeling abstract cencept

3 Other use®f this method comprise the analysis of multidimensional poverty, where all dimensions of intuwestiare re
to only one (c.f. Assel909).
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As our aim is to reduce and not model poverty/deprivation, we opt for descriptive methods of the kil
of PCA/MCA. MCA (which we use) can be thought of ama@bgue to principal component analysis

but applied to categorical data. The aim of multiple correspondence analysis is to account fc
maximum amount of inertia along the first axis. Given this axis, the second axis accounts fc
maximum of the remaimgnnertia, and so on. Hence, total inertia can be split into dimensions alon

principal axes (Greenacre and Blasius, 2006).

Table 3: Distribution of Household Asset | ndicators

Panel A:Public assets Panel B: Private assets
(main source in %) (ownershipin%)
"Public" asset South Sudan "Private" asset South  Sudan
Sudan Sudan
Source of drinking water Vehicles  Motor vehicle 2.3 8.4
Water fitering 2 20 Motor cycle/moto 4.2 2.8
Boreholes 35 41 Bicycle 26.7 111
Hand pump 34 10
Running open water 24 9 Mutlimedia Television 4.5 38.3
Water vendor 4 20 goods Radio/transistor ~ 27.7 49.5
100 100 Phone 18.5 55.7
Source of lighting
Gas, private or public electricity 3 44 Durable Computer 0.9 4.6
Paraffin, grass, biogas 28 28 goods Refrigerator 1.3 221
Firewood, candle wax, solar power 42 13 Fan 1.6 27.2
No lighting 27 15 Air cooler 0.8 7.1
100 100
Main type of toilet facitily
Latrine 19 61
Private, shared or bucket toilet 1 8
No toilet facility 80 32
100 100
Main method for solid disposal
Bin 5 25
Heap or pit 24 29
Burning or other 71 46
100 100

To achieve this, MCA analyses a multiway table of all associations amongst pairs of indicators (varie
including each association between an indicator and itself. This multiway tablkabtiletosss is
referred aghe Burt matrix. Such a representatioelps understand the similarities between the
categories of each indicator and the association between pairs of indicators. For the purpose
reduction in dimensionality, the results of the MCA offer a geamgteisentation of these similarities

or dissimilarities. Based on this resemblance, we are able to interpret and condense the indi
categories into a lesser number of composites, which is our aim for public and private ass<

Operatively, MCA perfornassimple corrrespondece analaysis on the Burt matrix. The main advanta
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of MCA is its optimal scaling property. The coordinates of the categories on the principal axis pro\
an optimal scale, since the observation (or respondent) scores obtairleséosoate values have the

largest variance among all possible scale values that are subject to the same identification condition

This means that if one is interested in the quantification of the scale values of each indicator which |

to the greatestiscrimination between respondeifisntMCA provides that solution.

MCA of OPublicO ssets

The results of multiple correspondence analysis performed on indicators of public assets suggests ¢

axis representation of the 15 categories (4 indicatoegjtetizing public assets in both couritties
Sudan, the first two orthogonal axes account for 93.2% of total inertia (Figure 1 Panel A) while in Sc
Sudan the two leading axes account for 79.4% of the total inertia (Figure 1 FPapdbiplpts nake

it easier to see data associations and similarity of categories. In a biplot, column categories mappec
together have similar column profiles, whereas categories mapped widely apart have dissimilar cc
profiles. A clear pattern is seen in thepéots. In Sudan, the first axis (horizontal) clearly differentiates
low and mediuam hightypes of public assets, whereas in South Sudan the first axis difféogntiates
from medium and higies of public assets. This corroborates our preaingptive analysis of
public assets in which households in Sudan were found to be better off in their access to and quali

public assets compdr® households in South Sudan.

In terms of the coordinates, in Sudan low types (no toilet faciliphtimglor firewood, hand pump,

and burning of solid disposals) and medium types (running open water or water vendor, paraffin,
heap) are grouped together to the left and placed with negative coordinates, whereas high types of |
assets (gas, wdliering, private/shared toilet, and bin) are placed to the right with positive coordinate
(Figure 4, Panel A). In South Sudan, the coordinate map shows a different placement: low type:
clustered together to the left with negative coordinatesghrahdimedium types are clustered to the
right, with positive coordinates (Figure 4, Panel B). The vertical axis provides additional insights to
grouping, mainly among low and medium types in Sudan and among medium and high types in S

Sudan.

4 please refer to Appendix A.1 for details regarding the quality of fit and % of inertia of the MCA saéutivat IMCA
was performed separately for each country.

5 As a heuristic rule, in MCA a minimum number of axes is usually retained to explain at least 70% of the inertia. Th
analogous to similar heuristic rules on the number of components in P@&Aaxestin MCA are orthogonal, we may add
the contributions of the axes.
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To complete our analysis, we obtain the optimal scaling positions for the households in our survey.

is the prediction of the scores of each household on each of the two axes obtained from MCA. We «
compute the scores for the first axis since ourabgantive is to use a single measure of public assets
to analyse poverty in a multidimensional setting. This measure summarizes the information provide

the four public assets indicators and is the one we use in the next two sections.

Figure 4: MCA Biplot D Indicators of Public Assets
Panel A: Sudan
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Panel B: South Sudan
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MCA of ORivateOAssets

As with public assets, we also apply MCA to the indicators of private assets in each country. The re
of the solutions also suggest adawis represéation of the 18 categories (9 indicators) used to measure
private assets in both counfridedecomposition of total inertia in two orthogonal axes shows that

the first two axes account for 90%atél intertia in each coun{fyigure 5Panels A ang).

The biplots in each country do not differ much. Each clearly differentiates ownership from lack «
ownership. In the first horizontal axis, all categories denoting possession of a private asset ha
positive coordinate, whereas those denotingdkefiawnership have a negative coordinate and are
mapped close together, indicating very similar column profiles. The vertical axis -pldisttdeis

not provide additional insights to this categorisation as it contributes very little to total inertia

As for public assets, we obtain the optimal scaling positions for the households in our survey using

solutions of the MCA applied to each country. As before, we only compute the scores for the first ¢

6 Please refer to Appendix A.2 for details regarding the quality of fit and % of inertia of the MCA solution. Note that MC
was performed separately for each country.
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since our goal is to use a single measurgvafepassets to analyse poverty in a multidimensional
setting.

Figure 5. MCA Biplot BIndicators of Private Assets
Panel A: Sudan
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Panel B:South Sudan
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4  Unidimensional Poverty

Section 3 described the patterns of welfare status among Sudanese and South Sudanese househ
this section, we assess more directly the extent of their poverty. The analysis compares popul
subgroup poverty amorig adults aged fifteeyears analder, and (ii) children aged six to fourteen

years for each country. For a given population subgroup, unidimensional poverty is understood as

lack of sufficient welfare in that domain.

Poverty among Adults (Fifteen Years Old and IQer)

The appraisalf adult poverty considers four domains of welfare depritsiucation, consumption,
private and public assets. As is standard in poverty studiesteg tprocedure is used. The first step

sets a criterion for identifying the poor in each dimerfidiensecond step aggregates the status of all

OPHI Working Pap3 17 www.ophi.org.uk



Ballon and Duclos MD Poverty in Sudan

poor individuals using a poverty measure, in our case the headcou@uratiateria for poverty
identification in the adult group for both countries is the following: a person is identified as deprivec
education if she is illiterate and is monetary poor if hpereapitamnsumption is below the national
poverty line; The national poverty line we use for consumption is the official poverty line in ea
country. In Sudan this is equal to 114.8 SBX@kjn South Sudan this is equal to 72.94 SI@Eh

these poverty lines, 41% of the Sudanese population and 49% of the South Sudanese popul:
respectively, are idenfied as consumption poor (see below). To be consistent with these headc
ratios, wetherefore fix the poverty lines in both types of assets at"tleadiG percentiles of the
distribution of the scores in Sudan and South Sudan respectively, which, accounting for bunching a
given percentile, results in a slightly higher raseqbiyd 1% above). Hence, a person is deprived in
public or private assets if his score is below a given percentile of the distribution of scdtes, the

percentile in Sudan and th& pércentile or the median in South Sudan.

A comparison of the dimeasal poverty incidence rates by country shows a constrasting dimension.
profile. In South Sudan, education is the dimension with the highest poverty rate (74%); this is follo
by private and public assets, where poverty incidence is around 54%etarg puwerty, where 49%

of South Sudanese adults are identified as consumption poor. In Sudan, dimensional poverty figure
are less dispersed. Around 41% of sudanese households are idenfified as poor in either consum
private assets or publicetss The lowest incidence rate is found in education, where 38% of the adu
population is illiterate. It is interesting to note the constrasting difference in the incidence of poverty
education between these two countries. Education is the dimethsiba leivest incidence among the
adult population in Sudan but is also the one with the highest incidence among the same agegro
South Sudan

When compared across countries, the dimensional profiles indicate that all dimensions of poverty
higherm South Sudan, with the greatest gap being in education. By area, we observe that rural pove
the area that contributes the most to poverty across all four dimensions in both countries. This
reflected by the higher poverty rates of the ruralamegsred to the urban ones in each country. We

should note that the rural incidence rates in consumption, private assets and public assets a

countries are very similar. To test for the robustness of these results to different poverty lines, we |

7 Due to the presence of neoardinal education indicators (literacy and school attendance) and to the lack of adequa
cardinality of the scores obtained from MCA, we limit our analysis to poverty incidende, F&E-ieroN see Foster
et al.1984.

8 See also, theulan Central Bureau of Statisticsl the Souther@udarCentre for CensuStatisticend Evaluatiorfior
details regarding its calculation.

OPHI Working Pap3 18 www.ophi.org.uk



Ballon and Duclos

applied stochastic dominance tests (Davidson and Duclos, 2000). Although we do not report !
detailed results here, they show that for all possible poverty lines and for all poverty indices thal

monotonically decreasing in welfare, poverty in urbansaetaays lower than in rural areas in each of

the two countries of our study (Table 4, columns 3 and 4)

By Sudanese states, Khartoum exhibits the lowest poverty incidence in three out of the four dimens
education, consumption and private asshte the lowest poverty incidence in public assets is found

in Northern. The greatest poverty incidence is found in Southern Kordofan for public assets, Northe

MD Poverty in Sudan

Darfur for consumption and private assets, and in Western Darfur for education (TabléA}, Ipa

contrast to Sudan, South SudanOs capital state (Central Equatoria) exhibits the lowest poverty |
education only; the other three poverty rates are nevertheless below the national average. We
Equatoria, Western B.-Ghazal and Uppétile are the states exhibiting the lowest incidence in public

assets, private assatsl consumption, respectivéty South Sudan, the greatest poverty incidence, by

dimension, is found across three states: Warap (education), Northeéamdzah(consuption), and

Jonglei (public and private assets) (Table 5, ﬁ%nel A

Table 4: Unidimensional Poverty |

(Headcount R atios in %)

Adults aged 15+

ncidence

Children aged 6 - 14 years

Dimension Area Sudan South Sudan Sudan South Sudan
Education Urban 21.0 47.6 14.4 31.4
Rural 49.9 79.1 38.2 58.7
National 38.3 73.8 30.2 54.7
Consumption Urban 22.8 22.6 33.3 25.9
Rural 53.1 545 65.9 56.2
National 41.0 49.1 54.9 51.8
Private assetsUrban 14.0 17.9 19.7 21.1
Rural 60.6 62.4 67.7 63.5
National 41.9 549 51.4 57.4
Public assets Urban 12.0 27.4 17.4 30.4
Rural 59.9 58.8 74.3 59.5
National 40.7 53.5 55.1 55.3

9 Standard errors and confidence intervals of each estimated poverty rate are reported in Appendix A.3, Table A.3.1.
10standard errors and confidence intervals of each estimated poverty rate are reported in Appendix A.3, Table A.3.2.
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Povertyamong Children Aged Six to Fourteen &ars

The measurement of unidimensional poverty among children also considers four diBrension:
education, consumption, private and public assets. As for the adult group, we fetkepvariteria for
measuring poverty among children. We identify a chilgraseden education if he is not attending
school. Similarly, a child is considered as monetary poor if p& EEgitamnsumption is below the
nationalper capifmverty line of 114.8 SD@s Sudan, and 72.94 SDi@sSouth Sudan, respectively.
With these poverty lines, 5586 the Sudanese children aged six to foyrte®h52% of the South
Sudanese children of the same age are respectively idenfied as consumption poor (see below).
consistent with these headcount ratios, we therefore fixviirgydmes in both types of assets at the

55" and 52 percentiles of the distribution of the scores inrSaiih South Sudan respectively.

By dimension, we observe that in South Sudan the dimension with the highest incidence of pov
among children ig private assets, whereas in Sudan children suffer more in terms of consumptit
poverty than the adult group. Interestingly, as in the adult group, education remains the dimension
the lowest incidence of poverty among children in Sudan. Theroidesce among children in South

Sudan is found in consumption.

In contrast to the poverty profiles of the adult population, the childrenOs dimensional poverty proi
between Sudan and South Sudan do not show marked differences. While poverty mncidenc:
consumption is higher in Sudan than in South Sudan, poverty in education and in private assets is

and poverty in public assets is almost the same in botheso{irgable 4, columns 5 and 6).

As per the adult group, we observe that the ruralsandeeiie poverty is the greatest across all four
dimensions in both countries. In addition, when looking at the area contribution to national poverty,
see that in Sudan more than 80% of national poverty is concentrated in rural areas, for all dimens
This percentage increases to 90% in South Sudan (see Appelhdﬁhs/wwl) the adult group, we have
also applied stochastic dominance tests to test for the robustness of these results to different po
lines and indices (Davidson and Duclos, 20@0jloMot report the detailed results here but they show
that for all possible poverty lines and for all poverty indices that are monotonically decreasing in wel

poverty in urban areas is always lower than in rural areas in each of the two counstadyf

Across Sudanese states, Khartoum exhibits the lowest poverty rates among all four dimensions. Ka

Northern Darfur, Western Darfur and Northern Kordofan exhibit the highest poverty rates ir

11 standard errors and confidence intervals of each estimated poverty rate are reported in Appendix A.3, table A.3.3.
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education, consumption, private assets, and pgkts, respectively (Table 5, panel B). In South
Sudan, Western Equatoria, exhibits the lowest poverty rate in education, private and public assets
Upper Nile exhibits the lowest poverty incidence in consumption. Interestingly, the greate
dimensonalpoverty incidence in South Sudan among children is found in the same three states as ti
of the adult population: Warap (education), Northern-8haAtal (consumption), and Jonglei (public

and private assets) (Table 5, panel B).

Table 5: Unidimensi onal Poverty | ncidence, by State

Panel A Panel B
Adults aged 15+ Children aged 6 -14 years old
Head Count ratio (%) Head Count ratio (%)

State Education ConsumptionPrivate Public  EducationConsumption Private  Public

assets assets assets assets
Sudan 38.3 41.0 419 40.7 30.2 54.9 51.4 55.1
Northern 25.3 325 188 8.2 16.4 45.1 24.1 141
River Nile 28.9 29.9 30.7 16.2 151 39.2 41.2 28.8
Red Sea 41.7 440 46.1 26.5 23.3 59.4 55.8 32.6
Kassala 54.7 32.8 58.9 585 48.8 41.7 67.4 68.3
AlGadarif 50.5 442 48.0 52.3 38.3 60.0 52.6 62.5
Khartoum 19.3 223 112 87 13.2 33.4 17.0 15.7
AlGezra 35.7 33.3 284 3138 25.0 46.6 325 38.8
White Nile 39.4 52.6 50.3 49.2 295 60.0 52.2 55.0
Sinnar 45.0 41.1 481 47.1 36.7 50.7 54.8 52.6
Blue Nie 53.9 52.3 523 523 30.7 63.5 59.9 57.2
Northern Kordofan 50.7 524 63.7 705 394 69.1 68.5 86.0
Southern Kordofan 50.6 57.7 553 77.8 38.1 65.8 62.4 84.3
Northern Darfur 38.7 69.1 747 49.2 25.9 77.4 74.2 58.3
Western Darfur 55.3 489 715 76.9 42.4 62.5 78.4 82.5
Southern Darfur 43.1 53.4 583 544 36.1 65.4 68.0 76.7
South Sudan 73.8 49.1 549 535 54.7 51.8 57.4 55.3
Upper Nile 56.0 26.0 51.7 58.6 38.7 253 51.7 58.0
Jonglei 84.4 46.4 78.3 78.4 55.0 48.6 79.7 81.1
Unity 75.3 66.6 55.2 55.7 58.6 69.2 55.4 56.7
Warap 84.6 63.8 67.7 782 74.1 63.4 73.8 78.3
North.B.Al Ghazal 80.4 745 535 618 62.9 77.4 55.1 61.5
West.B.Al Ghazal 66.8 39.6 28.8 495 57.9 47.8 33.8 54.7
Lakes 83.2 49.2 46.7 47.8 65.0 48.3 43.0 48.7
Western Equatoria 67.9 39.6 29.8 10.0 304 47.0 24.8 8.9
Central Equatoria 55.9 40.3 32.7 15.2 36.7 48.0 39.3 17.8
Eastern Equatoria 81.3 47.2 74.7 59.1 68.9 54.6 78.8 64.7
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5 Multidimensional Poverty

This section assesses poverty in Sudan and South Sudan under a multidimensional aggre:
framework. Our aim is to provide insights into the joint deprivati@msutf Sudanese and Sudanese
households in a simple manner. For this purpose, we apply the methodology proposed by Alkire
Foster (2011), referred to as AF.

The AF method identifies the poor using two cutoffs: one within a dimension and one acro
dimensions. To aggregate total poverty, it employs the FGT measures appropriately adjusted to ac
for multidimensionality. The dimensional cutoff is a traditiim&nsiorspecific deprivation cutoff,
which identifies a person as deprived if he falls below a (dimensional) poverty line.-The crc
dimensional cutoff , denoted liy, states how widely deprived a person must be in order to be
consdered multidimensionally poor; to determine if someone should be considered multidimension
poor,k is compared to theoundf the dimensions in which the person is deprived. Wéguals one,

the AF identification method is analogous to the unmoagh, and whdnequals the total number of
dimensions, the AF identification method is identical to the intersection apbrseeHor instance
Duclos,et. alZ006) for a discussion. Hence, with the union approach, a person is identified as poo
she is deprived in at least one dimension; with the intersection approach, a person is identified as pc
she is deprived in all dimensions. Clearly, the appraisal of poverty is sensitive to tlke Védudeafl

with this sensitity by considering all possible valuds of our case from 1 to 4 (or, in relative terms,
from 25 to 100%).

Although the AF method proposes a family of measures that can reflect the incidence, depth
severity of multidimensional poverty, the andigstsfocuses on multidimensional poverty incidence.

In this case, the AF measure gives an adjusted headcouvlltor!at[ﬂl] that is the product of two

indices, namely,
M,=H*A, (2)

whereH is the multidimensional headcount ftior the percentage of people identified as poor using
the dual cutoff approactb and A is the average proportion of deprivations in which the poor are
deprived. Hence, the adjusted headcoatid M, is an index that combines information on the

prevalence of poverfyd) and on the average extent of the poorOs deprivafimreadth. As with the

FGT unidimensional measurdd, can be decomposed by population subgroups and can also be
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broken down by indicator/dimension (although withesocost in coherency, see Du@041). This
allows to assess the dimensional deprivations that contribute the mostytdgp@rer given subgroup

as well as to identify which group contributes most to national poverty.

Multidimensional Poverty among Adults Aged Fifteen Years or bdte

Table 5, panel A, presents the adjusted headcounfMgliothe multidimensional headcount ratio
(H), and the average extent of the poorOs deprigatiamong the adult population in Sudan and

South Sudan, for a cross dimensional cutoff of (50%2)12. The dimensional coffs are those
employed above for poverty identification in the unidimensional case. Fdenemsional cutoff of
50% states that an adult, in either of the two countries, is identified as multidimensionally poor if h
deprivedn at least 50% of dimensions, or equivalently in at least 2 out of the 4 dimensions conside
in this study. We should note that in this paper each dimension has the same normative importanc

the same weight) in the counting of dimensions andaegbssment of poverty.

A comparision of the multidimensional poverty profiles of the adult population in Sudan and Sot

Sudan indicates that multidimensional poverty measured by the adjusted headcgihy) ragio,

higher in South Sud#M ;=0.5)than in SudanM ,=0.4).In terms of poverty prevalence and breadth,

we observe that poverty incidence in the former is almost 25% higher than in the latter; that is, 49¢
the adult population in Sudasnmultidimensionnally poor. This rate increases to 73% in South Sudar
In other words, around half of the adult population in Sudan and three quarters in South Sudan
deprived in at least 2 (out of 4) dimensions. Interestingly, although in SoutheSpigasalence of

multidimensional poverty is higher than in Sudan, the intensity or breadth of poverty in both countrie
very similar. In Sudan, the multidimensionally poor adults are deprived in 73% of all dimensions, ar
South Sudan this percaggaincreases to 74% of dimensions. This is, in both countries the adul

population that is multidimensionnally poor suffers deprivations in 3 out of 4 dimensions on average.

12|n Appendix A.4, table A.4.1, we also report the values of these indices for k>=1, k>=3 and k=4. In the same appenc
we also report the standard errors and confidence intervals of each estimated poverty index when k>=2. Note that
conclusions repodeor k>=2 in this section are robust to the choice of k value.
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Table 5: Multidimensional Poverty | ndices

K>=2
Panel A Panel B
Adults aged 15+ Children aged 6 - 14 years
Sudan South Sudan Sudan South Sudan
Area H A MO H A MO H A MO H A MO

(%) (%) Index (%) (%) Index (%) (%) Index (%) (%) Index
Urban 180 62 0.11 343 76 0.26 233 62 0.14 30.7 65 0.20

Rural 69.6 74 052 801 74 060 775 75 058 76.6 73 0.56

National 48.9 72 035 727 74 054 59.2 74 044 69.9 72 0.50

However, the dimensional contribution to overall poverty is not the same across countries. A closer |
at the relative contribution of each dimension to overall poverty (Table 6, panel A) provides so
insights on those dimensions that affect the paormbst. In South Sudanese education is the
dimension that contributes the most (29%) to national Sudanese multidimensional poverty of the a
population; this is followed by private and public assets (24% both), and consumption (22%). O
again, as witthe undimensional profile, we see that in South Sudan a third of overall poverty com
from deprivation in education, this is from adults who are both illiterate and multidimensional pot
With regards to Sudan, the dimensional contributions indicapeivhtd and public assets are the
dimensions where there is the greatest concentration of multidimensional poverty (28 and 2
respectively). The remaining 46% of total multidimensional poverty comes from education &

consumption (23% each).

When lookig at the sugroup poverty profiles by area of residence, we see that prevalence and brea
of multidimensional poverty are higher among adults residing in the rural areas of each cour
However, the regional gaps of both poverty prevalence and lareaddt similar across countries.
While the ruralirban gap of poverty incidence is 52% in Sudan and is 56% in South Sudan, this s¢
gap is quite different when looking at the breadth of poverty. Noticably, in South Sude
multidimensionnally poor adulssiding in either area (urban or rural) suffer the same extent of
deprivation (74% or 3 dimensions out of 4). On the contrary, in Sudan there seems to be an impor
difference in the breadth of poverty across adults residing in urban and ruralogeagodltive in
urban regions and are multidimensionnally poor are deprived (on average) in 2 dimensions, while 1

who live in rural areas are deprived in 3. These two aspects of poverty, namely breadth and preva

are reflected in the values of éidfusted headcount ratios by area of residémedV , values show
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that while in rural Sudan the index is 0.5, in urban Sudan it falls to 0.1. This regional difference is n
large in South Sudan where rivig| is half of urbanM,. To test the robustness of these results, we

have also applied-$tiochastic dominanemalysis (Duclos et aD06), which showed that poverty in
rural areas is always higher than in urban areas regardless afehef amatidimensional poverty

indices and multidimensional poverty lines.

Table 6: Relative Contribution of D imension s to |\/|O (%)
K>=2

Sudan SS Sudan SS

Dimension 15+ 15+ 6-14 6-14
Total per capita expenditure  23.2 22.3 26.4 23.0
Education 22.7 29.0 16.0 25.2
Private Assets 27.6 24.3 28.2 26.9
Public Assets 26.5 24.4 294 249

By state, we see that in Sudan, Khartoum is the state where emsitidiah poverty is the weakest

(Mgequal to 0.09), both in terms of prevalence and breadth. In Khartoum 14% of adults are identif

as multidimensionally poor and experience on average deprivation in 62% of dimensions (around -
of 4). The largest index of multidimensional poverty is found in Western Darfur (0.59). Whe
accounting for the population size of the state, we observe that the greatest contribution to natic

poverty in Sudan comes from Northern Kordofan (12%), whereyppuvevalence and breadth are
around 75% and where thg, value of 0.56 is well above the national average ¢T&B5 7, anel

A).

In South Sudan, the state profiles show that Western Equatoria is the state with the low
multidimensional poverty index (0.27) and with the lowest intensity of poverty (57% of dimension
The weakest incidence is found in Central Equatoria, the capital state. Thigl jngihaéstis found in
Jonglei (0.74), which is mostly dud¢ontotably high poverty incidence rate of 95%. In Warap, poverty

breadth is the largest. In this state multidimensionally poor adults experience an average depriv
share of 80% of dimensions, equivalent to about 3 out of 4 dimensions. Warap istatsothié
contributes the most to overall multidimensional poverty; Warap contributes 24% of national pove

among adults (Table 7, panel A).
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Multidimensional Poverty among Children Aged Six to Fourteenedrs

Table 5, panel B, displays the adjusted headcount ratios and itsitdizes(H, A) for a cross

dimensional cutoff of 50%k = 2)13 among children aged six to fourtgears in Sudan and South
Sudan. As with the adult group, when calculating the multidimensional poverty indices for children

apply the same dimensionataftd used for poverty identification in the unidimensional case.

The multidimensional poverty ples across these two countries do not show much variation with
regards to the adult case. Poverty, as measured by the adjusted headcount ratio, is still higher in
Sudan than in Sudan by 0.06 points. The prevalence of poverty among childrensii@®adawer

than in South Sudan, but the breadth of ppveslightly higher (in 298y area, we still observe that

children living in rural areas suffer more than in urban areas in terms of intensity and incidence
poverty in each country, note lewer thatM, and its two subindicel, and A are very similar

between the two countries. With regards to the regional gaps, the breadth regional gap in South Su
larger among children than among adults, but it it does not vasypagrolation groups in Sudan. In
terms of intensity, we see that the regional gapuoaal widens in Sudan and shrinks in South Sudan
compared to the adult population. To test the robustness of these results, we have again applie
stochastic domance analysis, which showed that poverty in rural areas is always higher than in ur

areas regardless of the choice of multidimensional poverty indices and multidimensional poverty line

In contrast to adult poverty, the dimensional contribution lofdéaension to overall poverty indicates
a shift in the dimension that contributes most to overall poverty among children in South Sudan, but
so among children in Sudan. In South Sudan, private assets is the dimension that contributes the m
overdl poverty among children (27%), in constrast to education which was the leading contributi
dimension to national poverty among adults in South Sudan. In Sudan however, private and pt
assets remain the two dimensions that contribute the mosttalnadicerty among children (Table 6),

as for adults.

Childrenstate profiles in Sudan resemble in part those of the adult group. Khartoum is also the si
where multidimensional poverty is the weakest, in terms of prevalence and breadth of multidimensi
poverty. In contrast to the adult group, the highest index and greatest incidence among children

found in two states, Western Darfur and Northern Kordofan, while the greatest intensity is found

13|n Appendix A.4, table A.4.2, we also report the values of these indices for k>=1, k>=3 and k=4. In the same appen
we also report the standard errors and confidence intervals of eetkdptiverty sdihdex when k>=2.
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Kassala (79%). In Khartoum 22% of children are mmuingionally poor and, on average, experience
deprivation in 61% of dimensions, whereas in Western Darfur and Northern Kordofan these rates s
to 81% and 78%, respectively. Accounting for the population size of the state, the greatest contribt

to children national poverty in Sudan comes from Northerdofam (13%) (Table 7, panel B).

In South Sudan, the state profiles of poverty among children clearly point towards two states: Wes
Equatoria and Warap. In contrast to the adult group, Westeaatoftayis the state with not only the

lowest multidimemsnal poverty index (0.19) ahe lowest intensity of poverty (56% of dimensions),
but also the one with the lowest incidence (33%). Conversely, Warap is the state whereMhie larges

value (0.70) and the greatest poverty incidence (89%) and breadth (79%) are found. In this state, 8
children are multidimensionally poor, with an average deprivation share of 79% of dimensions. War.
also the state that contributes the mosivierall multidimensional poverty among children. (Table 7,

panel A).

Table 7: Multidimensional P overty Indices, by S tate

Panel A Panel B

Adults aged 15+ (k =>2) Children aged 6 -14 years old (k =>2)

State H A MO H A MO
(%) (%) Index Cont. (%) (%) Index Cont.

Sudan 48.9 72 0.35 100.0 59.2 74 0.44 100.0
Northern 20.3 62 0.13 1.0 25.1 65 0.16 0.7
River Nile 285 67 0.19 2.4 39.8 65 0.26 1.9
Red Sea 48.2 70 0.34 2.0 55.6 68 0.38 15
Kassala 61.5 78 0.48 7.7 69.0 79 0.54 7.3
AlGadarif 61.8 72 0.44 5.8 66.4 73 0.49 6.0
Khartoum 14.5 62 0.09 5.4 21.9 61 0.13 5.0
AlGezra 38.7 69 0.27 9.6 43.9 68 0.30 7.9
White Nile 59.6 72 0.43 7.5 61.9 72 0.44 6.5
Sinnar 55.9 72 0.40 51 58.6 74 0.44 4.2
Blue Nile 64.2 74 0.47 3.7 67.2 72 0.48 3.4
Northern Kordofan 74.6 75 0.56 12.9 81.8 77 0.63 13.2
Southern Kordofan 75.4 75 0.57 7.9 79.4 75 0.60 8.1
Northern Darfur 77.2 70 0.54 7.5 80.3 70 0.56 7.5
Western Darfur 76.0 78 0.59 5.9 81.4 78 0.63 6.5
Southern Darfur 65.0 74 0.48 15.7 75.0 78 0.58 20.1
South Sudan 72.7 74 0.53 100.0 69.9 72 0.50 100.0
Upper Nile 57.1 67 0.38 7.7 56.3 67 0.38 10.0
Jonglei 95.4 7 0.74 16.4 88.5 72 0.64 17.8
Unity 75.4 73 0.55 6.9 76.5 73 0.56 6.9
Warap 94.5 80 0.75 24.6 89.2 79 0.70 17.9
North.B.Al Ghazal 82.4 77 0.63 10.8 83.6 73 0.61 11.4
West.B. Al Ghazal 63.9 70 0.45 2.3 61.4 69 0.43 3.1
Lakes 72.8 70 0.51 7.6 70.1 66 0.46 7.6
Western Equatoria 47.7 57 0.27 4.4 33.6 56 0.19 2.7
Central Equatoria 45.2 66 0.30 8.8 42.6 68 0.29 7.4
Eastern Equatoria 82.9 77 0.64 10.5 81.9 78 0.64 15.3
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6 Conclusions and Policy Implications

This paper is concerned with the assessment of multidimepsi@rgf in Sudan and South Sudan.
We go beyond monetary poverty and consideincomebased poverty. For this purpose, we use the
National Baseline Household Surveys (NBHS) of 2009. We focus on two important population si
groups: children/teenagers agedto fourteen years and adults aged fifteen years oFofdeoth
population sulgroups, we disentangle their poverty status using-@infi@msion space comprising
education, consumption (food and 4iood), access to OpublicO assets, and possegmivateO
assets. To measure education, we use indicators of literacy (for adults) and school enroliment
children); for monetary poverty, we use fmalcapimonsumption; for access to public assets, we
include indicators of the type of ligigtidrinking water, solid waste disposal and toilet facility used by ¢
household; and, for the possession of private assets, we consider indicators characterizing the own
of durable goods, vehicles, and multimedia goods. We opt for simple assstame$aobtained from
multiple correspondence analysis (MCA). These scores are subsequently used for meas

unidimensionand multidimensional asset poverty.

Unidimensional Poverty

Our analysis of the patterns and the distribution of unidimensalfeaewsummarized in Table 8)
across Sudan and South Sudan shows that illiteracy rates are higher and concentrated among the y
population in South Sudan, in contrast to Sudan, where illiteracy is more present among older
groups. A gender gapfdiguring women is also found to be larger among South Sudanese adults th
Sudanese ones. As with illiteracy, the South Sudanese sclerolamtattrates of children aged six to
fourteenyears exceed the Sudanese ones. These rates are consideratyohglyeung chilien
compared to children aged ten to fourtgears old in each country. From a policy angle, this indicates
that the severity of school unattendance is greater for younger children, and partioutolyttso

Sudan.

The patterns of caumption by type of expense indicate that households in Sudan are better off thi
those in South Sudan. In both countries, the food share is nevertheless quite large and the compo:
of nonfood expenses shows a similar pattern, with households igobothies spending three

guarters of their resources on health, transportesitiitid houselated expenses.

The distribution of public assets also suggests that households in Sudan are better off in their acce

and quality of public assets coragao households in South Sudan. Sudanese households use bett
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forms (better quality) of lighting, drinking water as well as finer types of toilet facility and solid wa
disposal than South Sudanese households. The distribution of private ags@tgsafseorably

towards Sudanese households. These households own more of all types of durable goods (especiz
and refrigerator), more of all sorts of multidimedia goods, and more motor vehicles. It is interesting

note that ownership of housel®oid South Sudan is particulary weak in durable goods.

The unidimensional analysis of poverty among adults indicates that poverty is higher in South Si
than in Sudan in all dimensions, with the greatest gap between the two countries being in educ:
poverty. By dimension, our analysis of poverty shows a constrasting dimensional profile across our
countries of study. SudanOs dimensional profile shows greatest incidence in private assets and
incidence in education, whereas South Sudané mreidence is found in education and the lowest

incidence in consumption. Rural poverty contributes most to total poverty across all four dimensit
and in both countries. The cra@ssintry comparison of rural poverty shows similar poverty rates in
conaimption, private assets and public assets. South Sudan has greater rural incidence in edut
compared to Sudan. In Sudan, Western Darfur, Southern Kordofan and Northern Darfur are the st:
with the greatest incidence of poverty in education, @siSkts, consumption and private assets,

respectively; the lowest incidence across education, consumption and private assets is four
Khartoum. The statesO poverty profiles in South Sudan point towards Warap, Northern B.Al.Gazal,
Jonglei as the stateith the highest poverty rates in education, consumption, public and private asse
respectively; the lowest poverty rates are found in Central Equatoria, Upper Nile, Western Equatoria

Western B.Al.Gazal in those same four dimensions (Table 8,)panel
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Table 8: Unidimensional P overty Profiles

Panel A
Adults aged 15+ (k >=2)

Panel B
Children aged 6 to years old (k >=2)

Sudan South Sudan Sudan South Sudan
By dimension By dimension
Greatest incidence (H)  Private assets Education Greatest incidence (H) Consumption Private assets
Lowest incidence (H)  Education Consumption Lowest incidence (H)  Education Consumption
By dimension and area of residence By area of residence
Greatest incidence (H) Greatest incidence (H)
Education < Education <
Consumption = Consumption >
Rural Rural Rural Rural
Public assets ura =~ ura Public assets ura < ura
Private assets = Private assets >
By dimension and state By state
Greatest incidence (H) Greatest incidence (H)
Education Western Darfur < Warap Education Kassala < Warap
Consumption Northern Darfur < North.B.Al Gazal Consumption Northern Darfur = North.B.Al Gazal
Public assets  Southern Kordofan < Jonglei Public assets Western Darfur = Jonglei
Private assets Northern Darfur = Jonglei Private assets Northern Kordofan > Jonglei
Lowest incidence (H) Lowest incidence (H)
Education Khartoum < Central Equatoria Education Khartoum < Western Equatoria
Consumption Khartoum < Upper Nile Consumption Khartoum > Upper Nile
Public assets Northern < Western Equatoira Public assets Khartoum < Western Equatoria
Private assets Khartoum < West.B.Al Gazal Private assets Khartoum > Western Equatoria

ChildrenOs dimensional poverty profiles also contrast across countries. Within country, these pr
differ from the adultsO profiles, especially with regards to the dimensiengrétistest incidence. We
find that consumption and private assets are the dimensions with the greatest incidence among chil
in Sudan and South Sudan respectively. Interestingly, the lowest poverty rates by dimension, ai
children, are found in é¢hsame dimensions as those of the adult population, namely, education ai
consumption, in Sudan and South Sudan respectively. By area, as with the adult population, rural pc
contributes the most to poverty across all four dimensions and in botlesoHiotivever, in contrast

to the adult group, the rural poverty rates are not all lower in Sudan compared to South Sudan;
poverty in consumption and private assets is higher in Sudan compared to South Sudan. By state,
as with the adult group,hErtoum has the lowest poverty incidence (in all dimensions) in Sudar
whereas the highest poverty rates in education, consumption, public and private assets are foul
Kassala, Northern Darfur, Western Darfur and Northern Kordofan. The statesOectylgnodiles in
South Sudan show the greastest dimensional incidence in the same four states as for the adult ¢
The lowest poverty rates are found in Western Equatoria (education, public an dprivate assets)

Upper Nile (consumption) (Table 8, pd@)e
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Multidimensional Poverty

The multidimensional analysis of poverty among adults (results summarized in Table 9) shows
multidimensional poverty, as measured by the adjusted heacount ratio (k>=2), is higher in South S
than in Sudan. This is migi explained by the higher incidence rate of 73% in South Sudan, compare
to 49% in Sudan, not by the average intensity of poverty among the poor, which is very similar ac
countries. The dimensional breakdown, indicates that private assets aad aduthdé dimensions

that contribute the most to national poverty in Sudan and South Sudan, respectively

The subgroup poverty profiles by area of residence are higher among adults residing in the rural a
of each country. The cressuntry comparisorof rural poverty indicates that prevalence of

multidimensional poverty is higher among S8uttanese adults residing in rural areas compared to
Sudanese ones. Khartoum and Western Equatoria, on the one side, and that Western Darfur
Jonglei, on thetloer side, are the states with the lowest and highest multidimensional poverty values

Sudan and South Sudan respectively (Table 9, panel A).

Child multidimensional poverty is also greater among South Sudanese children compared to Sud
ones, mainlyxplained by the higher incidence rate of 70% in South Sudan, compared to 59% in Suc
Public assets and private assets are the dimensions that contribute most to national poverty in Sude
South Sudan, respectively. As with the adult group, educaticonsumption contribute least to

poverty in the same two countries. Multidimensional poverty is higher among children residing in
rural areas. The smallest multidimensional poverty values in Sudan and South Sudan are foul
Khartoum and Western Eafporia, respectively, while the largest values are found in Western Darfur ar
Warap, respectively. These states are also among those found as the states with the lowest/hi

unidimensional poverty rates (Table 9, panel B).
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Table 9: Multidimensional Poverty P rofiles

Panel A Panel B
Adults aged 1% (k >=2) Children aged 6 to years old (k >=2)
Sudan South Sudan Sudan South Sudan
MP indices - national MP indices - national
MO 0.35 < 0.53 MO 0.44 < 0.5
H 49% < 73% H 59% < 70%
A 72%=3dm =~ 74%=3dm A 74%= 3 dim =~ 72%= 3 dm
By dimension By dimension
Greatest dim. poverty Private assets  Education Greatest dim. poverty Public assets Private assets
Least dim. poverty Education Consumption Least dim. poverty Education Consumption
By area of residence By area of residence
Greatest values Greatest values
MO < MO =
H Rural < Rural H Rural = Rural
A = A =
By state By state
Greatest values Greatest values
MO  Western Darfur< Jonglei MO  N. Kordofan and W.Darfur Warap
H  Northern Darfur< Jonglei H  N. Kordofan and W.Darfur< Warap
A Western Darfur< Warap A Kassala ~ Warap
Lowest values Lowest values
MO Khartoum < Western Equatoria MO Khartoum < Western Equatori
H Khartoum < Central Equatoria H Khartoum < Western Equatori
A Khartoum < Western Equatoria A Khartoum < Western Equatori

These unidimensional and multidimensional poverty profiles provide a clear portrait of the dimensic
and multidimensional importance of poverty, both for adults and children. The poverty analysis shi
important regional and spbpulation differences in unidimensional and multidimensional poverty in
Sudan and South Sudan. Policy guidance aimed at reducing poverty in each of the two countries \
benefit from taking into account such poverty proffliereinces across gender, age groups, geographical
areas and dimensions of welfare.
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Appendices

Appendix A.1DMCA on Indicators of Public Assets

Table A.1 reports the main statistics of the MCA on public assets aowatryFrom column 2, we

observethat in both countries the masses are evenly distributed across the four indicators, that
around 25% of the marginal distribution (mass) corresponds to each of these four indicators.
category, the categories with the largest masses in South Sudantalet facility, burning,

firewood/candle wax/solar power, hand pump, and borehole; whereas in Sudan the categories witr
largest masses are boreholes, gas/private/public electricity, latrine, and burning. This corroborate:
descriptive analysi$ public assets in which households in Sudan are better off in their access to a

quality of public assets compia@households in South Sudan.

Regargingthe percentage of inertia, the Sudanese indicators with the largest percentdaref inerti:
waer filtering (0.16), private/shared/bucket toilet (0.12), no toilet facility (0.12), and bin (0.13). In Sot
Sudan, the indicators with the largest percentage of inertia are latrine (0.25), gas/private/pu
electricity (0.15), heap or pit (0.13), artdrviittering (0.08). As described in the descriptive section,
these indicators are the less frequent type/source of public assets used by households in each co

This reflects their largest variability or percentage of inertia.

14Expressed as a number between 0 and 1, where 1 corresponds to 100%.
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Table A.1: MCA on Indic ators of Public A ssets D Burt Matrix

Statistics in Standard N ormalisation

Sudan South Sudan
Categories Mass Overall % of Mass Overall % of

quality inertia quality inertia
Source of drinking water
Water fitering Wi 5% 99% 16% 0% 83% 9%
Boreholes Bh 10% 83% 1% 9% 90% 5%
Hand pump Hp 2% 88% 4% 9% 83% 3%
Running open water Ow 2% 81% 4% 6% 55% 2%
Water vendor Ve 5% 61% 1% 1% 49% 2%

25% 26%  25% 20%

Source of lighting
Gas, private or public electricty Gs  11% 93% 16% 1% 75% 15%

Paraffin, grass, biogas Pa 7% 92% 7% 7% 95% 6%
Firewood, candle wax, solar power 3% 85% 4% 11% 47% 2%
No lighting NI 4% T79% 3% 7% 92% 5%
25% 30% 25% 28%
Main type of toilet facitily
Latrine La 15% 72% 2% 56 79% 25%
Private, shared or bucket toilet Sh 2% 95% 12% 0% 86% 2%
No toilet facility Nt 8% 91% 12% 20% 80% 6%
25% 27%  25% 33%
Main method for solid disposal
Bin Bin 7% 95% 13% 1% 61% 2%
Heap or pit He % 97% 3% 6% 81% 13%
Burning or other Od 11% 93% 2% 18% 77% 4%
25% 18%  25% 19%

Note: The masses and % of inertia of categories across all variables add up to 100%
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Appendix A.2DMCA on Indicators of Private Asets

Table A.2 : MCA on Indicators of Private A

Categories

MD Poverty in Sudan

ssets B Burt Matrix

Statistics in Standard N ormalisation

Sudan

South Sudan

Mass Overall

% of

quality inertia

Mass Overall
quality inertia

% of

Motor vehicle

Owning Y 1% 100% 6% 0.2% 100% 8%

Not owning N 10% 100% 1% 11% 100% 0.2%
11% 7% 11% 9%

Motor cycle/moto

Owning Y 03% 96% 1% 0.4% 96% 6%

Not owning N 11% 95% 0% 11% 95% 0.2%
11% 1% 11% 6%

Bycicle

Owning Y 1% 70% 1% 3% 83% 3%

Not owning N 10% 70% 0.1% 8% 83% 1%
11% 1% 11% 4%

Television

Owning Y 4% 88% 13% 1% 90% 17%

Not owning N 7% 88% 8% 11% 90% 1%
11% 21% 11% 18%

Telephone

Owning Y 6% 93% 6% 2% 88% 12%

Not owning N 5% 93% 7% 9% 88% 3%
11% 13% 11% 15%

Radio/transistor

Owning Y 5% 92% 1% 3% 84% 10%

Not owning N 6% 92% 1% 8% 84% 4%
11% 2% 11% 14%

Refrigerator

Owning Y 3% 86% 18% 0.1% 89% 14%

Not owning N 9% 86% 5% 11% 89% 0.2%
11% 23% 11% 14%

Fan

Owning Y 3% 85% 17% 0.2% 89% 15%

Not owning N 8% 85% 6% 11% 89% 0.2%
11% 23% 11% 15%

Air cooler/conditioner

Owning Y 1% 96% 10% 0% 100% 5%

Not owning N 10% 96% 1% 11% 100% 0%
11% 10%

Note: The masses and % of inertia of categories across all variables add up to
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Appendix A.3DUnidimensional Poverty Incidence Rites

Table A.3.1: Adults Aged 15 Years or M ore

Panel A: Sudan

Head Count Ratio (%)

MD Poverty in Sudan

Dimension Region Population Estimate Standard Lower Upper  Sub-group
shares ermor Bound Bound Contribution
Education Urban 39% 21.00 1.18 18.68 23.33 22%
Rural 61% 49.86 132 4728 5245 78%
Population 38.30 1.20 35.93 40.66
Consumption Urban 39% 22.75 1.78 19.25 26.25 22%
Rural 61% 53.11 139 5038 5583 78%
Population 40.96 1.38 38.24 43.68
Private assetsUrban 39% 13.97 135 11.32 16.62 13%
Rural 61% 60.55 199 56.65 64.46 87%
Population 41.86 1.79 38.36 45.37
Public assets Urban 39% 12.01 1.53 8.99 15.02 12%
Rural 61% 59.87 223 5549 6424 88%
Population 40.71 193 36.93 4450
Panel B: South Sudan
Head Count Ratio (%)
Dimension Area Population Estimate Standard Lower Upper  Sub-group
shares ermor Bound Bound Contribution
Education Urban 14% 47.63 1.85 4398 51.27 9%
Rural 86% 79.05 1.04 77.01 81.09 91%
Population 73.77 1.06 71.67 75.86
Consumption Urban 14% 22.55 212 1839 26.71 6%
Rural 86% 54.47 1.64 51.25 57.70 94%
Population 49.10 153 46.10 52.10
Private assetsUrban 14% 17.85 205 13.83 21.87 4%
Rural 86% 62.37 1.73 5897 65.77 96%
Population 54.87 1.67 51.59 58.15
Public assets Urban 14% 27.44 242 22.69 32.19 7%
Rural 86% 58.77 1.99 5485 62.69 93%
Population 53.50 1.82 4993 57.06
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Table A.3.2: Unidimensional Poverty Incidence in the Adult Population, by State : Lower and Upper
Bounds of 95% Confidence Intervals for the Headcount R atios

Panel A: Sudan

Head Count ratio (%) Head Count ratio (%)
State Estimate Stand. Lower Upper Sub-group State Estimate Stand. Lower Upper Sub-group
error Bound Bound Contribution error Bound Bound Contribution

Education Private Assets

Northern 25.3 15 223 283 2% Northern 18.8 25 138 238 1%
River Nile 28.9 3.0 231 347 3% River Nile 30.7 41 227 387 3%
Red Sea 41.7 45 329 504 2% Red Sea 46.1 6.1 342 580 2%
Kassala 54.7 46 457 63.8 8% Kassala 58.9 6.3 466 712 8%
Al-Gadarif 50.5 45 417 594 6% Al-Gadarif 48.0 48 385 575 5%
Khartoum 19.3 2.2 149 236 11% Khartoum 11.2 2.4 6.4 159 6%
Al-Gezira 35.7 3.3 292 422 12% Al-Gezira 28.4 45 195 373 9%
White Nile 39.4 3.7 321 46.7 6% White Nile 50.3 5.0 404 601 7%
Sinnar 45.0 37 377 523 5% Sinnar 48.1 5.0 383 580 5%
Blue Nile 53.9 39 462 616 4% Blue Nile 52.3 53 419 626 3%
Northern Kordofan 50.7 3.7 43.4 58.0 11% Northern Kordofan 63.7 4.5 549 725 12%
Southern Kordofan 50.6 3.0 447 56.5 7% Southern Kordofan 55.3 4.3 46.8 63.7 7%
Northern Darfur 38.7 23 342 432 5% White Nile 74.7 40 66.8 826 9%
Western Darfur 55.3 42 470 63.6 5% Sinnar 715 6.5 58.7 844 6%
Southern Darfur 43.1 32 367 495 13% Southern Darfur 58.3 6.2 46.2 705 16%
Population 38.3 1.2 359 407 Population 41.9 18 384 454
Consumption Public Assets

Northern 325 31 264 385 2% Northern 8.2 1.8 46 11.8 1%
River Nile 29.9 32 236 361 3% River Nile 16.2 3.6 9.2 232 2%
Red Sea 44.0 41 359 521 2% Red Sea 26.5 50 167 364 1%
Kassala 32.8 4.5 240 415 5% Kassala 58.5 6.7 453 716 8%
Al-Gadarif 44.2 39 364 519 5% Al-Gadarif 52.3 58 409 63.7 6%
Khartoum 22.3 2.8 16.8 27.9 12% Khartoum 8.7 2.9 29 145 5%
Al-Gezira 33.3 35 264 402 10% Al-Gezira 31.8 59 20.1 435 10%
White Nile 52.6 41 446 605 8% White Nile 49.2 6.1 373 612 8%
Sinnar 411 36 341 481 4% Sinnar 47.1 6.6 341 601 5%
Blue Nile 52.3 35 454 592 3% Blue Nile 52.3 55 416 63.0 4%
Northern Kordofan 52.4 4.8 43.0 617 10% Northern Kordofan 70.5 5.8 59.1 81.9 14%
Southern Kordofan 57.7 3.8 50.1 65.2 7% Southern Kordofan 77.8 4.4 69.2 86.5 9%
Northern Darfur 69.1 3.0 63.2 75.0 8% Northern Darfur 49.2 3.6 42.1 56.3 6%
Western Darfur 48.9 54 383 595 4% Western Darfur 76.9 53 66,5 873 7%
Southern Darfur 53.4 48 440 628 15% Southern Darfur 54.4 49 447 64.0 15%
Population 41.0 14 382 437 Population 40.7 19 369 445
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Panel B: South Sudan

MD Poverty in Sudan

Head Count ratio (%)

Head Count ratio (%)

State Estimate Stand. Lower Upper Sub-group State Estimate Stand. Lower Upper Sub-group
emor Bound Bound Contribution emor Bound Bound Contribution

Education Private Assets
Upper Nile 56.0 24 512 60.8 8% Upper Nile 51.7 5.6 40.7 626 10%
Jonglei 844 19 806 882 17% Jonglei 783 37 711 855 21%
Unity 753 21 711 795 5% Unity 55.2 45 46.3 64.0 5%
Warap 846 21 805 887 15% Warap 67.7 34 610 743 16%
North.B.AIGhazal 80.4 18 76.8 840 11% North.B.Al Ghazal 535 3.4 469 601 10%
West.B.Al Ghazal 66.8 3.7 594 742 4% West.B.Al Ghazal 288 40 211 36.6 2%
Lakes 832 24 785 878 8% Lakes 46.7 48 374 56.1 6%
Western Equatoria 67.9 2.4 633 72.6 8% Western Equatoria 29.8 2.9 241 354 5%
Central Equatoria 559 3.6 487 631 10% Central Equatoria 327 4.6 236 418 8%
Eastern Equatoria  81.3 3.4 747 879 13% Eastern Equatoria 747 41 66.7 827 16%
Population 738 11 71.7 759 Population 549 17 516 58.1
Consumption Public Assets
Upper Nile 260 42 178 343 6% Upper Nile 58.6 4.4 500 672 12%
Jonglei 46.4 38 389 540 14% Jonglei 784 31 723 844 21%
Unity 66.6 39 589 743 7% Unity 55.7 5.0 459 655 6%
Warap 638 38 56.2 713 17% Warap 782 34 714 849 19%
North.B.AIGhazal 745 3.0 687 803 15% North.B.Al Ghazal 61.8 3.4 552 685 12%
West.B.Al Ghazal 396 36 325 467 4% West.B.Al Ghazal 495 47 403 587 4%
Lakes 49.2 45 404 579 7% Lakes 478 34 411 544 6%
Western Equatoria 39.6 3.2 334 459 7% Western Equatoria 10.0 34 33 16.7 2%
Central Equatoria 40.3 5.0 304 502 11% Central Equatoria 152 33 8.7 216 4%
Eastern Equatoria  47.2 3.6 40.1 54.2 11% Eastern Equatoria 59.1 43 506 675 13%
Population 491 15 46.1 521 Population 535 18 499 571
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Table A.3.3: Children Aged Six to Fourteen Y ears
Panel A: Sudan

Head Count Ratio (%)
Region Population Estimate Standard Lower Upper  Sub-group

shares error Bound Bound Contribution
Urban 34% 14.41 1.19 12.08 16.74 16%
Rural 66% 38.22 1.31 35.66 40.79 84%
Population 30.18 1.12 27.98 32.38
Urban 34% 33.27 250 28.36 38.19 20%
Rural 66% 65.92 1.45 63.07 68.77 80%
Population 54.90 148 5199 57.81
Urban 34% 19.69 1.84 16.08 23.30 13%
Rural 66% 67.70 1.81 64.15 71.25 87%
Population 51.44 1.81 47.88 54.99
Urban 34% 17.36 2.11 13.21 21.51 11%
Rural 66% 74.28 1.99 70.37 78.19 89%
Population 55.06 2.09 50.96 59.16
Panel B: South Sudan
Urban 14% 31.38 2.60 26.27 36.50 8%
Rural 86% 58.67 1.82 55.11 62.24 92%
Population 54,72 1.64 51.51 57.93
Urban 14% 25.87 2.34 21.26 30.47 7%
Rural 86% 56.24 1.84 52.63 59.85 93%
Population 51.84 1.66 4857 55.11
Urban 14% 21.07 2.73 15.71 26.44 5%
Rural 86% 63.54 1.86 59.88 67.20 95%
Population 57.38 1.76 53.92 60.85
Urban 14% 30.38 2.79 24.89 35.87 8%
Rural 86% 59.52 2.08 55.43 63.61 92%
Population 55.29 1.88 51.59 59.00
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Table A.3.4: Unidimensional Poverty Incidence among Children Aged Six to Fourteen Years, by State:
Lower and Upper Bounds of 95% Confidence Intervals for the Headcount R atios

Panel A: Sudan

Head Count ratio (%) Head Count ratio (%)
State Estimate Stand. Lower Upper Sub-group State Estimate Stand. Lower Upper Sub-group
error Bound Bound Contribution error Bound Bound Contribution
Education Private Assets
Northern 16.4 1.7 13.0 19.8 1% Northern 24.1 35 173 309 1%
River Nile 15.1 34 84 218 2% River Nile 41.2 6.1 29.1 532 3%
Red Sea 233 3.9 15.7 309 1% Red Sea 55.8 6.6 428 689 2%
Kassala 48.8 6.1 36.8 60.8 9% Kassala 67.4 59 559 79.0 8%
Al-Gadarif 38.3 46 293 473 7% Al-Gadarif 52.6 49 429 622 5%
Khartoum 13.2 2.1 9.0 174 7% Khartoum 17.0 3.7 9.7 242 5%
Al-Gezira 25.0 2.6 19.9  30.1 10% Al-Gezira 32.5 53 222 429 7%
White Nile 29.5 38 220 369 6% White Nile 52.2 4.8 427 61.7 6%
Sinnar 36.7 42 283 450 5% Sinnar 54.8 52 446 65.1 4%
Blue Nile 30.7 32 245 370 3% Blue Nile 59.9 48 50.5 693 4%
Northern Kordofan 394 3.8 319 468 12% Northern Kordofan 68.5 43 60.0 77.0 12%
Southern Kordofan 38.1 34 313 448 7% Southern Kordofan 62.4 4.0 545 703 7%
Northern Darfur 259 25 209 308 5% White Nile 74.2 40 664 82.1 8%
Western Darfur 42.4 39 348 500 6% Sinnar 78.4 5.1 684 885 7%
Southern Darfur 36.1 34 294 427 18% Southern Darfur 68.0 5.5 572 787 20%
Population 30.2 1.1 280 324 Population 514 18 479 55.0
Consumption Public Assets
Northern 45.1 37 379 524 2% Northern 14.1 33 7.6 20.7 1%
River Nile 39.2 45 304 48.0 2% River Nile 28.8 59 172 404 2%
Red Sea 59.4 47 503 68.6 2% Red Sea 32.6 4.8 232 42.1 1%
Kassala 41.7 5.1 31.8 517 4% Kassala 68.3 6.2 562 804 7%
Al-Gadarif 60.0 4.1 52.0 68.0 6% Al-Gadarif 62.5 59 509 74.0 6%
Khartoum 334 4.1 253 414 10% Khartoum 15.7 4.8 6.3 25.1 5%
Al-Gezira 46.6 44 379 552 10% Al-Gezira 38.8 6.8 254 523 8%
White Nile 60.0 49 505 69.6 7% White Nile 55.0 6.2 428 673 6%
Sinnar 50.7 4.6 41.6 59.7 4% Sinnar 52.6 7.2 38.5 66.6 4%
Blue Nile 63.5 43 55.1  72.0 4% Blue Nile 57.2 53 46.8 67.6 3%
Northern Kordofan 69.1 4.5 60.3 779 11% Northern Kordofan 86.0 45 772 948 14%
Southern Kordofan 65.8 43 574 741 7% Southern Kordofan 84.3 3.7 77.0 91.7 9%
Northern Darfur 77.4 29 716 832 8% Northern Darfur 58.3 41 502 663 6%
Western Darfur 62.5 5.5 51.7 733 5% Western Darfur 82.5 47 733 91.6 7%
Southern Darfur 65.4 43 57.0 73.7 18% Southern Darfur 76.7 57 655 88.0 21%
Population 54.9 15 520 578 Population 551 21 510 592
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Panel B: South Sudan

Head Count ratio (%) Head Count ratio (%)
State Estimate Stand. Lower Upper Sub-group State Estimate Stand. Lower Upper Sub-group
eror Bound Bound Contribution error Bound Bound Contribution
Education Private Assets
Upper Nie 38.7 3.3 321 453 9% Upper Nile 517 52 415 618 12%
Jonglei 55.0 4.2 46.7 63.3 14% Jonglei 79.7 39 720 874 20%
Unity 58.6 4.4 49.9 67.2 7% Unity 554 46 464 644 6%
Warap 74.1 3.7 66.9 814 17% Warap 73.8 3.7 66.6 811 16%
North.B.AIGhazal 629 2.9 57.2 686 11% North.B.AlGhazal 55.1 3.7 479 624 9%
West.B.AlIGhazal 579 54 47.3 685 4% West.B.AlGhazal 33.8 4.4 251 425 2%
Lakes 65.0 4.4 56.4 73.6 10% Lakes 430 4.8 335 525 6%
Western Equatoria  30.4 2.8 248 359 4% Western Equatoria 24.8 3.6 17.7 31.8 3%
Central Equatoria 36.7 6.0 248 485 9% Central Equatoria  39.3 5.7 28.1 50.6 9%
Eastern Equatoria  68.9 5.3 58.4 79.5 15% Eastern Equatoria  78.8 3.9 71.1 865 17%
Population 54.7 1.6 515 579 Population 574 1.8 539 60.8
Consumption Public Assets
Upper Nie 253 43 16.8 33.8 7% Upper Nie 58.0 4.9 483 67.7 14%
Jonglei 48.6 5.2 38,5 588 13% Jonglei 811 3.0 752 871 21%
Unity 69.2 35 62.3 76.2 8% Unity 56.7 49 471 66.3 6%
Warap 634 41 553 715 16% Warap 783 4.1 703 864 18%
North.B.AIGhazal 77.4 2.9 718 83.0 14% North.B.AlGhazal 615 39 539 69.1 10%
West.B.AlGhazal 47.8 3.8 40.4 55.2 3% West.B.AlGhazal 54.7 54 440 653 4%
Lakes 483 47 39.1 575 8% Lakes 48.7 35 418 556 7%
Western Equatoria  47.0 3.7 39.6 543 7% Western Equatoria 8.9 3.2 26 153 1%
Central Equatoria 48.0 5.4 374 587 12% Central Equatoria  17.8 3.7 104 251 4%
Eastern Equatoria ~ 54.6 3.9 47.0 62.3 13% Eastern Equatoria  64.7 4.4 56.0 73.3 14%
Population 51.8 1.7 48.6 55.0 Population 553 19 516 59.0
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Appendix A.4bMulti dimensional Poverty hdices: MO, H, and A

Table A.4.1: Adults Aged Fifteen Yearsor M ore

Panel A: Sudan

MD Poverty in Sudan

Group k=1 - Union k=2 k=3 k=4 - Intersection
H A MO H A MO H A MO H A MO
Index Cont. Index Cont. Index Cont. Index Cont.
Urban 43.4 40 0.17 173 18.062 0.11 125 6.8 80 0.05 8.1 1.5 100 0.01 5.0
0.01 0.01 0.01 0.00
Rural 85.6 65 0.56 827 69.6 74 052 875 48985 041 919 188 100 0.19 950
0.01 0.02 0.02 0.01
Population  68.7 59 0.40 100.0 489 72 0.35100.0 32.1 84 0.27 100.0 11.8 100 0.12 100.0
0.01 0.02 0.01 0.01
Note: Standard errors are in italics.
Panel B: South Sudan
Group k=1 - Union k=2 k=3 k=4 - Intersection
H A MO H A MO H A MO H A MO
Index Cont. Index Cont. Index Cont. Index Cont.
Urban 65.1 45 0.3 82 34376 0.3 6.5 14.2 81 0.1 4.5 3.5 100 0.0 28
0.0 0.0 0.0 0.0
Rural 95.8 66 0.6 91.8 80.1 74 0.6 935 54.7 86 0.5 955 23.5 100 0.2 97.2
0.0 0.0 0.0 0.0
Populaton  90.8 64 0.6 100.0 72.7 74 0.5 100.0 48.1 86 0.4 100.0 20.3 100 0.2 100.0
0.0 0.0 0.0
Note: Standard errors are in italics.
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Table A.4.2: Children Aged Six to Fourteen Years
Panel A: Sudan

Group k=1 - Union k=2 k=3 k=4 - Intersection
H A MO H A MO H A MO H A MO
Index Cont. Index Cont. Index Cont. Index Cont.
Urban 50.2 42 021 149 233 62 0.14 11.2 9.6 79 008 7.5 1.7 100 0.02 3.7
0.01 0.01 0.01 0.00
Rural 90.0 68 0.61 85.1 77.5 75 0.58 88.8 56.0 85 048 92.5 22.3 100 0.22 96.3
0.01 0.02 0.02 0.01
Population 76.5 63 0.48 100.0 592 74 0.44 100.0 404 84 0.34 100.0 15.3 100 0.15 100.0
0.01 0.02 0.02 0.01
Note: Standard errors are in italics.
Panel B: South Sudan
k=1 - Union k=2 k=3 k=4 - Intersection
Group H A MO H A MO H A MO H A MO
Index Cont. Index Cont. Index Cont. Index Cont.
Urban 60.0 45 027 72 307646 020 57 142 81.2 0.12 45 3.8 100 0.04 3.3
0.02 0.02 0.02 0.01
Rural 91.9 65 0.59 928 76.6 72.6 0.56 943 54.7 85.7 0.47 955 18.5 100 0.19 96.7
0.01 0.02 0.03 0.01
Population 87.3 63 0.55 100.0 69.9 72.1 0.50 100.0 48.1 85.5 0.41 100.0 16.4 100 0.16 100.0
0.01 0.01 0.02 0.01
Note: Standard errors are in italics.
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