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Measurement off Poverty and
Well-Being

Current State of Global Poverty?

Close to 1 billien people (1/5 werld's: population)
lives on less than $1. day (estimate: is 985.5
million as' off 2004)

n Good News: Some parts of the weorldl are on' track
(East Asia) or have met (China) MDG 1 target for
halving percentage of pepulation living oniless than
$1 day.

m Bad news: Others are at severely risk of failing (

).
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Rural poverty

There is
great
variation in
urban-rural

poverty
differentials
globally,
but, at a
national
scale, urban
dwellers are

generally
better off.

Still, there
are spatial
pockets of
poverty
within
urban areas

Analysis of infant and child mortality

For both infant and children, the chances of survival decrease
monotonically the future one resides from a city (of 50,000
persons or more), in a 10-country West Africa study
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Steps to Measure Poverty.

Eirst defineran' indicator off Welfare

s Most eften measured according te income ox consumption; levels
(expenditures on geodsiand serVices).

s Data Typically: Collected using Household Surveys

Establishia minimum acceptable standand of welfare to
separate the poor andithe non-poor (eften knewn as;a
poverty. line)

Poverty: lines vany in time and: place;, and each county
uses lines whiclhi are' appropriate to its level o
development, societallnerms and values.

IHow! de) you determine the poeverty line?

Abselute Peverty Line: Determine amount off
INCome or consumption: expenditures; necessary.
10 meet minimum standards; of Iiving (foed
requirements, plus basic non-feed expenditures
such as heusing, transportation and clothing)

Relative: Use average standards of income: or
consumption as; a yardstick with which| to
compare welfare off others




Other Measures of Well Being

Househoeld income/consumption expenditures
m may not necessarily reflect attainment of minimum standards: ofi
well'being
m Food expenditures ane aninput, but the actual desired outcome
is adequate nutrition. Better to: measure nutrition) directly,

Non-monetary indicators of well being

s Malnutrition
s Unsatisfied BasiciNeeds
= Infant Morality, Rates

Malnutrition

Reguires establishing a baseline measurements related
to) body size and composition (Weight for age, height fox
age, or weight for height) agaimst Which tejjudge
whether individual'issmalnourished.

n A child isiconsidered malnourished it any’ of these indices; falls
belew two standard deviations ofi the median value of
international reference pepulation. Severe malnutritioniis when
the indexes fall' below, three standard deviations.




Unsatisfied Basic Needs Indicators

Househoeld pessessions off geeds or Services that arne
associated with well-being are used to measure poverty.

The basic needs indicators are constructed by combining
census level househoeldimeasures such as access to
adequate: housing| conditions, Water, electricity,
sanitation;, and education, INte a composite Indicator of
wellbeing for small’ administrative areas

Typically UBN indicators are reportedifor administrative
units as the propoertion efi households that have one,
two, three or four basic needs unmet

Pros and Cons of UBN

Pres
s [he indicators canibe calculated! firom! typical censusidata

= Yields geographically disaggregated data for areas as small as
the censusiagency isiwilling to report

s |ndicatorsican he compared! acrossi countries

cons

u Users oft UBNFare limited! by the timebetween: census dates;
usually 10 years

s UBN measures are inputs te peverty, not outcomes




Infant Mortality: Rate: number ofi infant
deaths per ene thousand live births

Pres
Dataravailability= Nationallinfantmortality rates arereported for nearly
EVenRy countriy in the world:

Definitions and measurements associated withiinfant mortality (i-e.,
deaths and live births) are welll standardized! across; countries
Establishied Methods toimethods 1o adjust national rates o account for
reporting) and definitional differences acress; countiies

Cons
= The mdicators typically calculated!in developing counties from survey,
data (not vital registration) systems)

Surveysi estimating| infant deaths reguire large samples; because such
incidences are uncemmon| andl representative households cannot ordinarily;
be identifiedifor sampling
Freguency of sunveys: Eveny 2-3 years

u \Veasures only enerdimension| of poverty.

m Since it isia rate; It is not straight ferward to develop a head-count
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Tihe Advantages ofi Higher Reselution
Soclioeconomic Data

Why are high spatial reselution
socioeconomic data desirable?

More! efficient poelicies;, strategies, and reseurce allocation
s Disaggregated data can helpito identify: highest priority: areas
s [fihighrpriority units are' clustered, the strategy: will be different:
than if theyane spread out
Improeved data fior researchi purpeses (understanding the
correlates of poverty)

s Can utilize highrreselution’ peverty: data incombination with: igh
resolutionrbiophysicall infrastructure (roads; health/education
facilities)), or other data







Small Area Estimates of Poverty.

South Africa Administrative Divisions

QDO-DIT couth africa Administrative Divisions

012-024
Province

*l
o41-057
e | o
Headcount Index [FGT(0)] e &
~ Police Stations
Headcount Index [FGT(0)]

Census Tract Level Data

Informal Dwellings/Squatter Settlements
in the Cape Town area

fl mformal dwelling/sheck elsewhere

[ 100-1000
B 1001 - 314835

s}
L

10



FIGURE 4.1, South Africa Administrative Level 3: Police Station

The urban-rural
poverty
differential that
applies to a
country as whole
Is not necessarily
reflected
uniformly across
all urban-rural
gradients within
the country

Povarty G:?
An sstimate of the average shortfall betwaen walfars levels and the
pavery line, sxpressed o o persantoge valve of the poverty line
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FIGURE 3.10. Bangladesh Administrafive Llevel 3: Upazila

e

In Bangladesh, the pattern of
poverty rates is primarily
shaped by proximity
to the capital Dhaka. In this
map we can see that in
general, poverty
rates rise as one moves
increasingly far from Dhaka.
We can also see how
the coastal remote areas are
less disadvantaged than the
inland remote
areas. For the country as
whole, the urban areas tend
P e copuloton ot pece to be less poor than
their rural counterparts.
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FIGURE 4.3. Malawai Adminisirative Lavel 3: Traditional Avtherity (rurall /Waord [urban)

This map compares poverty
gaps in the capital,
Llongwe, and Blantyre.
Both cities are comparable
in population
(approximately a half
million). Llongwe has far
less poverty within its
limits, but is surrounded by
regions of very high
poverty. Blantyre, by
contrast, has very high
poverty within its

limits, but is surrounded by
regions of only moderate
poverty.
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Cemparisens between Regions

Geographic reselution off data may. e dififerent
Within or betWween: countries
n Census units are generally: delineated! based on

population: size' — units are smaller, more detailed, in
urban areas vs. rural areas

= Detaill off survey / census data diifers, between
countries

Poverty lines will differ depending eni urban vs.

rural residence




Non-Unifermity Size oft Units, Across
Countries

Intra-urban definition in data No intra urban information
available

13



One national peverty: line with
information on urban and rural frem
survey. respondents

Viet Nam: Urban and Rural Poverty Rates Based on a National Poverty Line

Separate urban; and rurall peverty: lines

Kenya: Urban and Rural Poverty Rates Based on Distinct Urban and Rural Poverty Lines
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Comparisens between Regions

Comparing measures of poverty between
countries
n What can e compared
Consumption: / definedithe same way and measuredtin PPP
Inequality: relative measure
s What is more difficult to: compare

Poverty rates: different poverty lines, different inputs into
defining| the peverty:line:

Country: Comparison

—

‘Average Daly Consumption By Administrative Level
South Africa

20 40 60
Average Daily Consumption (PPP)

Graphs by country

15



Uklaan: Poverty: Data Sources

Other seurces of Infermation en
Uaan: pepulatiens

Censuses
Househeld surveys (DHS, MICS, LSMS)

Blended moedel results linking surveys, CENSUSES
(small area estimation technigues)

16



Census : Sunvey.

PROS PROS
= Results can be = Relatively lower costs
representative for small = Annual / eveny few,
geographic areas years

Can| cover langer
AUMBEr 0 Mere
focused set off iSsues

CONS

s Representative only for
larger geographic areas

CONS
s Costly to implement
s Decennial

s Limited number of
guestions

Census Data - Varies widely in quality.
and detail

Geographic detail

m US includes;over. 1 million geographiciunits; avg size
ofi unit is less than 1km?
Southi Africa includes over: 83,000 geographic Units;
avg size of unit is less than 1 km?

Chadlincludes 14 geographic units; avg size of unit I1s
298 km?

Indonesia, close to 70,000 geographic units; avgjsize
of unit is;about 5 km?

Saudi Arabia includes 13 geographic units; avg size of
unit is 386 km?




Some countries—e.g.,
Brazl, Mexico), China—
have data at
moederate-high
resolution IMR and
othier data (e.9., )
pased on CENSUSES

= TINESE! CoUNtrEs

tend not to have
current DES/MICS
SURVeys.

Newmethods should
perfiexible enoughi te
think:about data peor:
and data-wealthier
regions.

2500
 \ ! Py

b e rtazim et al Eqvala e a P ojecton [

Survey: Data — Strengths, \WWeaknesses

Flexibility’= can focus the survey guestions specific a particular
research interest — HIV/AIDS, beliefs etc.

Generalizable — with geod survey: design, can get datal frem sample
and apply: information to) the larger population.

Can be implemented more often and cheaper: than fiull census.

Dependent 6n respoense rate

u may have inherent bias due: te selfiselection
Comparahbility’— different sets of guestions: may: or may: not be
comparabler between|study’ areas.

u Translation to different languages may: lead to different meanings

18



Demographic and Healih Surveys

Number of
city-regions
surveyed

DHS Countries (n=54,
since1990)

MICS Countries (n=22,
All Africa MICS 2)

0
1

32
20
1 Zimbabwe

0

1 Egypt

13
8

1 The Gambia

These DHS surveys have city modules with higher sampling.

Good boundary files are not necessarily available for all urban areas

DHS clusters +
GRUMP

Colored footprints are

GRUNP. Urtyanr extents

Black dots are DHS

clusters

n Clusters average

30 househoelds
Potential for
grouping| into
urbaniareas, by:
size of area, has
SOME PromIse

Urban population

Less than 20,000

I 20.000-50.000

I wore than 50,000

19



SAE Methedology: (1)

Tihe methodoelogy of small area estimation
iInvelves imputing inte population: census—which
does net have consumption data—a measure ofi
PEr capita consumption frem: heusehoeld survey
date

Reliesi on statistical relationships between
common; variables inicensus and survey: data

Detailed description: in Elbers et al. (2003),
Economerrnica.

SAE Methodoelegy (2)

Three Stages:

m zeyo. stage: establishi comparability, off data
sources; identify, common varables; understand
sampling strategy.

n First stage: estimate model ofi consumption' ini the
househoeld survey bhasedion: common varakles:

m Second stage: take parameter estimates to
census; predict consumption. Use this to estimate
aggregate poverty' and imeguality’ indicators for
smallfareas.

20



AT

|

0034-0.40
040-049

049-057 [

os7-065 [l

085-092 [l

no data -

Greater Urban Extent —
ANIA

Two separate poverty lines are
defined, reflecting regional
differences in purchasing power.

adult equivalent are 1239 and 2648
Kenyan shillings (in 1997 prices),
or 7.2 and 165.1 PPR.
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Statistical Issues
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Spatiall Statistics

Spatial’ chiaracteristics off the dataset are
impoertant te take inte account when building a
model

Standard! OLS regression assumptions include:
= Normality,

n Independence

n IHomoskedasticity

Independence ameng| ehservations is generally

vielated when building statistical’ models: for
spatial data sets

Spatial Autocorrelation (SA)

The extent to whichian ececurrence of an event
constrains or makes more likely an eventin'a a
neighboring unit

Like serial autecorrelation (In time: senes data), the
events are not independent, and thus; violates Gauss-
Markov: assumptions>

Estimated coefificients are biased and incensistent

Residuals/Standard Errers are artificially: deflated leading

to type I errors (inproper rejection of null hypothesis)

* According to Lembo (undated): “If the observations... are spatially clustered in some way, the
estimates obtained from the correlation coefficient or OLS estimator will be biased and overly
precise. They are biased because the areas with higher concentration of events will have a greater
impact on the model estimate and they will overestimate precision because, since events tend to be
concentrated, there is actually a fewer number of independent observations than are being assumed.”

22



Example of test for spatial randemness

Negative autocorrelation Positive autocorrelation

Moranfs /s a weighted! correlation coefficient used to
detect departures from spatial randemness. Looks, fior
spatial autocorrelation

Research Examples

23



Remotely sensed:
-Vegetation

-Ligh

ts

-Built-up area

present

future

Example of Data
Integration Using
Spatiall Errer Model
Using Malnurtion
[Data

Obtained percent of
children; undenweight*
from; DHS and MICS
surveys

Match survey data te
poundary data

377 sub-nationall units
(SNUs)

Underweight children by subnational region, 1992-2002

% of children under-five
underweight
B o 10
B -
=-»
0.4

Sourcat Dumagraphec snd Heath Survyys (IS}, Msitple dadcaier Chosins Sarvpps MCS),
40 Afrea Nusresen Duswtamm Indisbes (A0

* Children are defined as underweight if their weight-for

-age z-scores are below minus two standard

deviations (-2 SD) from the median of the NCHS/CDC/WHO International Reference Population.




GeoDa for Assessing Spatial
Autecorrelcation

H

T

W_FIRST LW

Moran’s | is similar to correlation coefficient, varying between —1.0 and + 1.0. When
autocorrelation is high, the coefficient is high. A positive | value indicates positive
autocorrelation.

Average Runoff Drought Incidence

Average Runoffin MM
afhun_final2_africa
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Average Elevation Average Malaria Transmission Index

Average Elevation in Meters '
afhun_finalz_africa 2

MEAN_12_13 MEAN_12_17

[ 31550 seaasm s [ e peooee - 134091
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Spatial Error Medel Results

Log ofi Average Malaria Transmission
Average No. of Drought Incidents| (1980-2000)

Lambda (autoregressive error term) L0y s

* <.05, ** p <.01, *** p <001
Pseudo R2= .74
N =374




Correlates of Hunger: Conclusions

What does, all' thisimean?

s Higher elevation areasi tend toerhave higher levels ofi child
malnutrtion (even when controlling for the “Ethiopia effect™):
This may: reflect greater isolation, or constrained agricultural
systems due to highislepes
Overallwater availability is/lessiimpertant that the
perturbations toragricultural systems firom firequent drought
(deviations from the mean)

High road density means greater access, to markets, but may/
alsoibe a proxy: fior wealthiand accessibility to health and other
SErVICes

SNUsithat face the highest climate, soil and slepe constraints
toragriculture have significantly higher child malnutrition

Limitations: scale dependence, coarse spatial
resolution, error in the measures, lack of other
household variables as controls

Poverty, Health &
Land Cover in
Accra, Ghana

Study: used:

s Census data at tract
level

= \Women's health
survey date

s Remotely sensed
data

Gulf of Guinea

Source: Weeks et a/. 2005. “Intra-urban differentials in poverty and
health in Accra, Ghana.” Paper presented at the IUSSP International
Population Conference, July 2005.
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Proportional Abundance of Vegetation Land Cover

Moran's I=.25 .; Z(I)=2.62 at 2500m

Poverty & Health: Low: Correlation

Table 4. Regression of Poverty on Health Indicators

Standardized Beta
Variable Coefficient t-score
Poverty Score 361 242

Dependent variable is self-reported health score

R =.361

IAdjusted R2 = .108

No outliers; little evidence of heteroscedasticity; Moran’s | for
residuals = .33; Z(l) = 1.69 at 1500m




Poverty & Vegetation Cover:
Higher Correlation

Table 5. Vegetation as a Predictor of Poverty Levels by Locality

Standardized Beta
Variable Coefficient t-score

Pct Vegetation -.793 -7.92

Dependent variable is poverty score for locality

Adjusted R2 = .62

No outliers; evidence of heteroscedasticity;
Moran’s | for residuals=.43, Z()=2.26 at 1500m
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