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Resumen: Los mapas espaciales de la distribución de la pobreza y desigualdad

son más útiles para investigadores y gobiernos cuando están detallada-

mente desagregados, o cuando representan pequeñas unidades geográ-

ficas como: ciudades, municipios, distritos u otras divisiones adminis-

trativas. Para producir mapas de la distribución de la pobreza y de-

sigualdad se combinan econométricamente encuestas de nivel de vida,

que cubren ingreso y consumo, con datos de censos u otras encuestas

lo suficientemente grandes para permitir la separación de los cálculos

de pobreza y desigualdad.

Abstract: Poverty and inequality maps - spatial descriptions of the distribution

of poverty and inequality - are most useful to policy-makers and re-

searchers when they are finely disaggregated, that is when they want to

represent small geographic units, such as cities, municipalities, districts

or other administrative partitions of a country. In order to produce

poverty and inequality maps, living standard surveys covering income

or consumption are econometrically combined with data from censuses

or other sample surveys large enough to allow disaggregation of the

poverty and inequality estimates.
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1 . In tro d u c tio n

Poverty and inequality maps are spatial descriptions of the distribu-
tion of poverty and inequality. For their construction, living standard
information covering income and/or consumption are needed. Gen-
erally, censuses do not collect income or expenditure information so
poverty estimates are not computable, even in the census year. On
the other hand, living standard surveys cover generally income or
consumption, but do not normally permit su±ciently ¯ne disaggre-
gation because of the limited sample size. In order to ¯ll this gap,
the World Bank has recently invested in a methodology for generat-
ing small area poverty and inequality measures, thereby permitting
the construction of poverty and inequality maps. The methodology,
developed by Elbers, Lanjouw and Lanjouw (2003, henceforth E L L ) ,
has been applied to a substantial number of developing countries, and
in many cases the results obtained have been used by governments to
allocate ¯nancial resources.

The idea is to estimate an econometric model on the basis of a
small and rich sample data set and use the estimated parameters to
adequately simulate consumption distributions in a larger data set
of statistical units, normally the data set from the a housing census.
In this way, appropriate measures of poverty and inequality can be
calculated, not only at the national or regional level, but also at a
very disaggregated level, so as to permit the construction of poverty
and inequality maps. These are most useful to policy-makers and re-
searchers when they are ¯nely disaggregated, that is when they rep-
resent small geographic units, such as cities, municipalities, districts
or other administrative partitions of a country.

Three important aspects of this methodology should be noted at
the outset. First, information from the census is required at micro
(household and individual) level; however micro-level linkage between
census and survey data is not required. Second, the vector of covari-
ates used in the regression model implies that those variables have to
be present in both sources. Third and most importantly, the com-
mon variables in the sources must be su±ciently comparable. Thus,
sources must use the same concepts, de¯nitions and measurement
procedures.

Assessing and mapping poverty is an important step in the ¯ght
against poverty but it should not end at that level. A clearer and
better understanding of who the poor are and where and how they live
should facilitate programme and project design involving the poor, as
well as resource mobilization.
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The present work is an empirical application of the E L L method-
ology, conducted in order to produce ¯nely disaggregated maps, which
describe the spatial distribution of poverty and inequality in the Com-

1monwealth of Dominica.
However, the unique feature of the present work consists of a

participatory assessment conducted in order to verify the information
derived from the quantitative assessment. The assessment is in the
form of a ¯eld test, visiting households in some poor villages in order
to verify whether it is reasonable to consider them as poor. The
precision of the measures obtained, even at the household level, has
also permitted proposing a potential transfer scheme targeting the
poorest households.

This paper is made up of nine sections. Following this introduc-
tion, section 2 describes the theory concerning the models involved in
the poverty mapping, models which are then estimated in section 4.
The two sources of data used in the poverty mapping are described
in section 3. Sections 5 and 6 report poverty and inequality measures
and maps disaggregated at national and parish levels and village and
enumeration district levels respectively. Section 7 describes how poor
households have been identi¯ed and how a participatory assessment
has been conducted: moreover, some validations of the results are
reported. Those results have been the base of policy recommenda-
tions to the Government of the Commonwealth of Dominica, which
are summarised in section 8: here we have simulated a possible trans-
fer scheme targeting parishes, villages, districts and even households.
Finally, in section 9 the policies adopted by the government are fully
described.

2 . P o v e rty M a p p in g

The basic idea of the E L L methodology can be explained in a sim-
ple way. With data from a smaller and a richer data-sample such
as a sample survey and a census; a regression model of the tar-
get household-level variable, given a set of covariates based on the
smaller sample, can be estimated. Restricting the set of covariates
to those that can also be linked to households in the larger sample,
the estimated distribution can be used to generate the distribution of

1 W e th a n k P eter L a n jo u w w h o , p erso n a lly, sen t u s th e P ov M a p 1 .2 . relea se 4 ,
a n d a n sw ered o u r q u estio n s w h en w e ¯ rst b eg a n to a p p ly it. N ow , th e v ersio n 2 .0

B eta relea se ca n b e d ow n lo a d ed fro m h ttp :/ / iresea rch .w o rld b a n k .o rg / P ov m a p .
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consumption expenditures (y ) for the population or sub-populationh

in the larger sample, given the observed characteristics. Therefore
the conditional distribution of a set of welfare measures can now be
generated and the relative point estimates and standard errors can
be calculated.

Practically, the methodology follows two steps:

a) the survey data is used to estimate a prediction model for
consumption (stage one) ;

b) simulation of the expenditure for each household of the cen-
sus, and poverty/inequality measures are derived with their
relative prediction errors (stage two) .

It is assumed that the model estimated from the survey data
applies to census observation. Of course, the assumption is most
reasonable if the survey and census years are the same. Unfortunately,
this is not our case, so when interpreting results we need to consider
that the poverty estimates obtained refer to the census year.

2.1 . S ta ge O n e: A P red ictio n M od el fo r C o n su m p tio n

This step (stage one) consists in developing an accurate empirical
model of a logarithmic transformation of the per-ca p ita household
consumption expenditure (rent and health expenditure excluded) .
Denoting by ln y the logarithm consumption expenditure of house-ch

hold h in cluster c , a linear approximation to the conditional distri-
bution of ln y is considered:ch £ ¤

T Tln y = E ln y jx + u = x ¯ + u (1)ch ch ch chch ch

Twhere x is the transposed (T ) vector of the explanatory variablesch
for the household h in cluster c , ¯ is the vector of the parameters and
u is the error term of the model.ch

Previous experience with survey analysis suggests that the proper
model being speci¯ed should have a complex error structure, in order
to allow for a within-cluster correlation in the disturbances (a ` loca-
tion e®ect' common to all the households in the same area) as well
as heteroskedasticity in the household component of the error term.
To allow for a within-cluster correlation in disturbances, the error
component is speci¯ed as follows:

u = ´ + " (2)ch c ch
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where ´ and " are independent of each other and not correlated with
the matrix of explanatory variables.

Consistent estimation of ¯ is clearly not su±cient for the esti-
mation of poverty and inequality measures, which are functions of y

Tand not of the distribution of the conditional expectation x ¯ . Forch
this reason, once ¯ has been estimated using O L S or feasible G L S , the
E L L method uses a simulation procedure to recreate the conditional

T ^distribution of y by adding to each estimated ¯tted value x ¯ sim-ch
ulated values of the cluster error ´ and of the household error " .c ch

Because the errors u are not i.i.d ., the simulated draws must takech

into account the clustering and heteroskedasticity. Although several
di®erent methods have been proposed for this, we consider the ap-

^proach proposed in the original E L L (2003) paper: once ¯ has been
estimated, the ¯rst-stage residual can be decomposed into uncorre-
lated components as follows

û = û + ( û ¡ û ) = ^́ + ech c: ch c: c ch

Estimates of the household residual component e are then calcu-ch

lated as û ¡ ^́ . The variance of the " component is then estimatedch c ch

imposing an auxiliary model for heteroskedasticity.
Elbers, Lanjouw and Lanjouw (2003) propose adopting a logistic

model (called Alpha Model) of the variance of the " conditional onch

a vector z of covariate (bounding the prediction between zero and a
¤maximum A equal to (1:05) max(" ) .ch· ¸
2e 0chln = z ® + r (3)chch2A ¡ e ch

0Let exp(z ® ) = B . Using the delta method, the householdch
speci¯c variance is estimated as:· ¸ · ¸

A B 1 A B (1 ¡ B )2¾̂ = + var(r ) (4)ch 31 + B 2 (1 + B )

^The point estimates and corresponding variances of ¯ and the
heteroskedasticity parameters, together with the empirical distribu-
tions of the error components, are the inputs of the simulation stage.

2.2. S ta ge T w o : S im u la tio n

The parameter estimates obtained from the previous step are applied
to the census data to simulate the expenditures of each household in



¶128 E S T U D IO S E C O N O M IC O S

the census. For each simulation a set of beta and alpha coe±cients
are drawn from the multivariate normal distributions described by the
`stage one' point estimates and their associated variance-covariance
matrices.

As far as the simulation of the residual terms ^́ is concerned, thec

assumption of any speci¯c distributional form is generally avoided by
drawing directly from the estimated residuals: for each cluster in the

2census the residual drawn is ~́ . For each household in the censusc

a component error ~" , obtained from the empirical distributions ofch

the errors, is assigned.
Finally, the simulated values of the household expenditure are

generated as: ³ ´
T ~ŷ = exp x ¯ + ~́ + ~" (5)c;h c c;hc;h

The simulation procedure is repeated, drawing a new set of co-
e±cients, as well as new disturbance terms. For any given area, the
mean across the simulations for a given statistic provides the point
estimate of that statistic for that area, while the standard deviation
serves as an estimate of the standard error.

2.3. C ritics o f th e E L L M eth od o logy

A recent criticism of the E L L methodology by Tarozzi and Deaton
(forthcoming) states that the original paper on Poverty Mapping
(E L L , 2003) does not provide either a characterization of the general
properties of the procedure or a consideration of the consequences of
the assumptions failure. In this critical paper a Monte Carlo simu-
lation analysis was conducted to illustrate that there are conditions
under which the E L L method can yield too optimistic precision (too
small standard error) . The condition under investigation in the paper
is the conditional independence (C I) or area homogeneity assumption,
which requires that the conditional distributions of y given x in ac

small area A is the same as in the larger region R on which the model

2 T h is a p p ro a ch d o es n o t ta k e in to a cco u n t th e p o ssib le co rrela tio n a m o n g
o b serva tio n s b elo n g in g to d i® eren t clu sters, a n d w ill th erefo re ov ersta te th e p re-
cisio n o f th e estim a tes. E lb ers, L a n jo u w a n d L a n jo u w (2 0 0 2 ) a rg u e th a t w h en
th e in ter-clu ster co rrela tio n is sm a ll su ch co n serva tiv e estim a tes o n th e sta n d a rd
erro rs w ill b e o n ly m a rg in a lly d i® eren t fro m th o se th a t a ssu m e n o in ter-clu ster
co rrela tio n . D em o m b y n es, et a l. (2 0 0 7 ) d iscu ss h ow to m o d ify th e o rig in a l E L L

a p p ro a ch .
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3is estimated. Critics argue that in practise, a model of income or
expenditure estimated using household survey data at the level of re-
gion, R , is unlikely to be valid for predicting welfare at the level of a
small area A , unless the region R happens to be quite homogenous.
Ideally one could estimate a separate model for each area A . However
no sample survey is representative at the small area level. Thus the
E L L approach, in order to capture area heterogeneity, inserts a set of
variables aggregated at the small area level into the model covariates,
which are calculated from the census, or obtained from ancillary data
source. To validate the success of the method in this respect, El-
bers, Lanjouw and Leite (2008) examine the accuracy of the poverty
estimates and assess whether the con¯dence intervals produced are
correct. In the paper mentioned a real validation task was possible,
on the basis of the information provided by the Census.

We retain that, in general, the C I assumption seems to be a de-
manding assumption. We believe however that the empirical setting
of the poverty mapping is fundamental in the discussion of such a
hypothesis. It could happen that the spatial correlation of welfare
is at least partially captured by observable household and location
characteristics. Consequently, it is not obvious that area heterogene-
ity would result in a large spatial correlation of unobservable location
e®ect.

3 . D a ta S o u r c e s

3.1 . T h e 2 0 0 1 C en su s

The poverty and inequality mapping in the Commonwealth of Do-
minica was conducted in the period December 2005 - February 2006;
the reference year is 2001, the year of the collection of the P o p u la tio n
a n d H o u sin g C en su s, and is based on 22,359 households and 68,646
individuals.

The Census data set has been revised since the Country Poverty
Assessment (C P A , June 2003) , and the Central Statistical O±ce (C S O )

3 A cco rd in g to T a ro zzi a n d D ea to n (fo rth co m in g ), in th e estim a tio n o f sm a ll
a rea sta tistics th e C I a ssu m p tio n is d em a n d in g , d u e to th e m a n y p o ssib le so u rces
o f h etero g en eity in th e rela tio n sh ip b etw een th e p o ten tia l p red icto rs a n d y a cro ss
d i® eren t a rea s. F o r ex a m p le, lo ca l la b o u r m a rk ets, lo ca l ren ta l m a rk ets, rela tiv e

p rices, en v iro n m en ta l d i® eren ces etc. co u ld b e resp o n sib le fo r th e h etero g en eity.
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of the Commonwealth of Dominica released the ¯nal version in De-
cember 2005. For the present work, the authors had indirect access
to the Census data through the Central Statistical O±ce during the
two visits in the month of December 2005 and February 2006.

Table 1 reports the o±cial population in the Commonwealth
updated in December 2005 and in the 10 parishes and the capital,
Roseau.

T a b le 1

P o p u la tio n in D o m in ica , C en su s 2 0 0 1 ,
revised versio n a s o f D ecem ber 2 0 0 5

P a rtitio n N u m ber o f N u m ber o f

H o u seh o ld s In d ivid u a ls

Dominica 22,359 68,646

Urban 5,261 16,946

Semi-urban 5,442 15,734

Rural 11,656 35,966

Roseau 4,416 14,224

Rest of St. George 1,636 5,165

Parish of St. John 1,908 5,276

Parish of St. Peter 527 1,421

Parish of St. Joseph 2,103 5,636

Parish of St. Paul 2,664 8,325

Parish of St. Luke 540 1,558

Parish of St. Mark 617 1,873

Parish of St. Patrick 2,667 8,269

Parish of St. David 1,949 6,743

Parish of St. Andrew 3,332 10,156

S o u rce: C en tra l S ta tistica l O ± ce.

3.2. T h e 2 0 0 2 S u rvey o f L ivin g C o n d itio n s

The Survey of Living Conditions was conducted in 2002, the sample
frame used was that from the 2001 Census. A systematic sample of
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one in every ten occupied households in May 2001 was drawn from
this sample frame for every second enumeration district (E D ) . Half
the E D s were therefore sampled: this is also because it was consid-
ered impractical for logistic reasons to sample all E D s. The original
sample size consisted of 1,182 households, which yielded 938 valid
questionnaires. Response and sampling rates varied between E D s and
parishes; for this reason a 2-stage weighting process was adopted that
involved the successive calculation of E D and parish weights (C P A ,
2003) .

The questionnaire consisted of a single questionnaire with three
sections (C P A ) :

S ectio n 1 was concerned with basic housing characteristics (Part
1) , household information (Part 2) and data on the demographic and
economic characteristics of persons living in the household (Part 3) ;

S ectio n 2 (the most important) collected data on household ex-
penditure including food expenses (Part 1) , consumption of home
production (Part 2) , other recurrent household expenses (Part 3) ,
clothing (Part 4) , travel and transportation (Part 5) , education and
health (Part 6) , recreation and leisure (Part 7) , housing and house-
hold furnishing (Part 8) , and other spending (Part 9) ;

S ectio n 3 collected data on household income from employment,
business, support from family, friends and government pensions.

Also for the S L C , the C S O revised the data set releasing an up-
dated version in December 2005. This ¯nal version used in the present
poverty mapping exercise was based on 938 households. A full de-
scription of the construction of the ¯nal data set is reported in Betti,
Ballini and Neri (2006) .

The two sources of data should be fully analysed in order to
identify the common concept and to construct the common variable
to be compared. The original Census and S L C variables should be
transformed in order to get comparable variables.

In principle, some variables collected in the S L C survey may
present some missing values; in such cases it is useful to impute them
in order to avoid the loss of statistical units (and therefore degrees of
freedom) in the estimation of the linear regression model with vari-
ance components. The imputation procedure proposed here is based
on the `Sequential Regression Multivariate Imputation' (S R M I) ap-
proach adopted by the imputation software (IV E -ware, Raghunathan,
et a l. (2001) ) .
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4 . Im p le m e n ta tio n o f th e M e th o d

4.1 . A P red ictio n M od el fo r C o n su m p tio n

This step consists in estimating the logarithm consumption expen-
diture model (1) (named Beta Model) using a feasible Generalized
Linear Model.

It is important to emphasise that the E L L approach, and thus
our application, depends on the model speci¯cation that is chosen

4from the set of matched variables between the survey and the cen-
sus, including also, local level variables, in order to capture small area
heterogeneity. At ¯rst, separate regression models were estimated for
the urban/semi-urban area and for the rural area, in order to avoid
forcing the parameter estimates to be the same for the whole country.
Specifying the di®erent models, the whole procedure of poverty map-
ping wasperformed. The results obtained were not reasonable, maybe
because of the insu±cient sample size in each partition. After this
previous analysis it was decided to perform the analysis considering
one model for the whole sample survey.

Since the speci¯cation of the model is a®ected by the choice of
weighting/not weighting, the decision on whether or not to use the
weighting system is an important one. In computing this test, under
the null hypothesis, it is assumed that the regressions are homoge-
neous across strata, and that weighted and unweighted O L S estimators
are unbiased, so the di®erence between them has an expectation of
zero. After computing the variance-covariance matrix of the di®er-
ence between the weighted and the unweighted O L S estimator, the
test can be implemented. However, the easiest way to test the hy-
pothesis is to run an \auxiliary" regression, where the covariates are
the original covariates X and the product between the covariates and

¤the weights (W X = W X ) , and to use an F statistic to test the
hypothesis H : g = 0 (where g is the vector parameter of the W X0

matrix) . This test is a special case of the Hausman test described
in Deaton (1997) ; it has been applied using the encompassing model

4 T h e d e¯ n itio n o f th e cova ria tes o f th e B eta M o d el is a fu n d a m en ta l ta sk in
th e p ov erty m a p p in g . T h e a sp ects to ta k e in to a cco u n t b efo re th e sp ecī ca tio n o f
th e m o d el a re: i) th e v ecto r o f p o ten tia l cova ria tes to u se in th e reg ressio n m o d el,
w h ich h av e to b e p resen t in b o th th e su rv ey a n d th e cen su s d a ta ; ii) th e co m m o n
cova ria tes req u ire th e u se o f co m m o n co n cep ts, d e¯ n itio n s a n d m ea su rem en t p ro -
ced u res; a n d iii) th e co m m o n cova ria tes b elo n g in g to b o th d a ta so u rce m u st h av e

a sim ila r d istrib u tio n .
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(the model having as regressors all the available variables, taking the
problem of multicollinearity into account) . Performing the Hausman
test leads to the rejection of the null hypothesis, so we decided to use
the household weights in the model speci¯cation.

The results of this estimation step are in table 2. The adjusted
R square coe±cient is quite satisfying, about 0.62. The high level of
the adjusted R square is quite surprising, considering that in the ¯nal

5model only household covariates have been inserted. In that model
the null hypothesis of homoskedastic errors (White, 1980) has been
tested and the hypothesis has not been rejected. In order to have
more proof of the homoskedasticity of the error component, residual
plots have been analysed and the test results have been con¯rmed.
It follows that the estimation of the model for the variance of the

2idiosyncratic part of the disturbance ¾ has been skipped.ch
2With regard to the estimation of variance var(¾ ) , it is important´

to note that in order to estimate the variance of the location e®ect
it is necessary to have more than two households within each cluster,
because otherwise it is not possible to estimate the variance within
each cluster. This is why, at the beginning of the procedure, we
decided to re-de¯ne the cluster with more than four households per
cluster.

Any location e®ect found in either the estimation or the simula-
6tion phase is assumed to be entirely a cluster level e®ect. This is an

optimistic assumption that rules out any correlation at a higher level.

5 In th e sp ecī ca tio n o f th e ¯ n a l B eta M o d el th ere a re n o lo ca tio n cova ria tes,
b eca u se n o n e o f th em a p p ea red to b e sig n ī ca n t. T h e resu lts a p p ea red im m ed i-
a tely stra n g e, so a n o th er a n a ly sis w a s co n d u cted b efo re a ccep tin g th ese resu lts.
W e co n sid ered so m e in d ica to rs o f d ev elo p m en t co m p u ted a t th e clu ster lev el, a n d
th e m a p p in g o f th ese va lu es sh ow , e® ectiv ely, a little h etero g en eity a m o n g d i® eren t

a rea s.
6 In p rin cip le th ere ca n b e m a n y lev els a t w h ich a lo ca tio n e® ect o ccu rs, so o n e

co u ld sp ecify th e erro r o f th e m o d el d istin g u ish in g th e a rea lev el e® ect (fo r ex a m p le
v illa g e lev el), th e clu ster lev el e® ect (en u m era tio n d istrict lev el), a lo n g sid e th e
h o u seh o ld lev el e® ect. If th is is th e ca se, th en T a ro zzi a n d D ea to n (fo rth co m in g )
d raw o n M o n te C a rlo ev id en ce to sh ow th a t ev en a sm a ll lo ca tio n e® ect co u ld
resu lt in a m a jo r w id en in g o f th e co n ¯ d en ce in terva l a ro u n d ea ch p a rish lev el
estim a te. T h e E L L a p p ro a ch d o es n o t p erm it sep a ra tin g th e ov era ll lo ca tio n
e® ect in to th e a rea lev el e® ect a n d th e clu ster lev el e® ect, a n d in g en era l ju st a
sin g le lo ca tio n e® ect ca n b e co m p u ted . In o rd er to ju stify su ch a n a ssu m p tio n ,
E lb ers, L a n jo u w a n d L eite (2 0 0 8 ) ex a m in ed th is issu e w ith d a ta fro m B ra zil a n d
fo u n d little ev id en ce o f a lo ca tio n e® ect ex ten d in g b ey o n d th e clu ster lev el, o n ce
a d eq u a te clu ster lev el cova ria tes a re in clu d ed in th e B eta M o d el. H ow ev er th e

issu e is clea rly em p irica l a n d m ay va ry fro m co u n try to co u n try.
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We can observe that the estimated share of the location com-
ponent with respect to the total residual variance represented by

2¾ ´R h o = accounts for less than 6 percent of the total variance.2¾ u
Thus it was decided to eliminate the location e®ect, reducing the to-
tal residual to u = " . Concluding Stage 1, it is worth looking atch ch

the estimated coe±cient parameters (table 2) , in order to understand
the e®ect of the covariates on the transformed equivalent expenditure.

The covariate e®ects are quite reasonable: the parameters of the
dummy variables from D E C 4 to D E C 1 0 (from the fourth to the tenth

7decile of the income distribution ) are very signi¯cant and have a
positive value (most signi¯cant are the coe±cients of D E C 6 -D E C 1 0 ) .

T a b le 2

B eta M od el: P a ra m eter E stim a tes,
S ta n d a rd E rro rs a n d S ign ī ca n ce L evels

V a ria ble P a ra m eter S ta n d a rd S ign ī -

E stim a te E rro r ca n ce L evel a /

Intercept 8.0000 .098 ***

DEC4 .1718 .065 ***

DEC5 .1630 .066 **

DEC6 .2776 .067 ***

DEC7 .2834 .070 ***

DEC8 .4595 .072 ***

DEC9 .3963 .082 ***

DEC10 .4830 .109 ***

URBAN D .0425 .054¡
OWNER A .1357 .060 **¡

7 B o th th e C en su s a n d S L C co llected so m e lim ited in fo rm a tio n o n in co m e;
in b o th su rv ey s th e q u estio n \ W h a t w a s y o u r to ta l h o u seh o ld in co m e fo r th e
la st 1 2 m o n th s?" w a s a sk ed to th e h o u seh o ld h ea d , sh ow in g a ° a sh ca rd w ith
1 7 in co m e g ro u p s. F ro m th o se in co m e g ro u p s a n in co m e d istrib u tio n h a s b een
em p irica lly estim a ted a n d th e va lu es h av e b een co n v erted in to in co m e d eciles.
T h is in fo rm a tio n is n o t fu lly relia b le, b u t th ere is en o u g h co rrela tio n b etw een
in co m e d eciles a n d co n su m p tio n ex p en d itu re to va lid a te th e u se o f in co m e a s

reg resso r in th e m o d el.
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T a b le 2

(co n tin u a ci¶o n )

V a ria ble P a ra m eter S ta n d a rd S ign ī -

E stim a te E rro r ca n ce L evel a /

OWNER B .1594 .072 **¡
WALL A .2077 .045 ***¡
WALL B .1561 .055 ***¡
FUEL A .1465 .053 ***¡
ROOMS 5 .0859 .062¡
TV .1682 .051 **

STOVE .1554 .061 ***

TELEPHONE .2593 .049 ***

WASHING .0988 .043 **

VEHICLES .3381 .057 ***

SEX -.0863 .042 **

CL AGE 55 64 -.1536 .052 ***¡ ¡ ¡
EDU UNI .4038 .092 ***¡
WORK PENS .2677 .055 ***¡
SIZE -.2032 .031 ***

SIZE2 .069 .003 **

NUM 0 5 .054 .036¡ ¡
NUM WORK -.047 .029¡
NUM PENS -.1391 .044 ***¡
ELDEST SON AGE -.0042 .002 **¡ ¡
TYPE FAMD2 .2190 .068 ***¡
PARISH 17 -.1590 .109¡
PARISH 19 -.2623 .067 ***¡
DEC10 ROOMS 5 .3034 .128 **¡ ¡
DEC9 TYPE FAMD2 .4900 .186 ***¡ ¡
DEC10 PARISH 17 -.9144 .559 ***¡ ¡
DEC9 PARISH 19 .9181 .331 ***¡ ¡
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T a b le 2

(co n tin u a ci¶o n )

V a ria ble P a ra m eter S ta n d a rd S ign ī -

E stim a te E rro r ca n ce L evel a /

D E C 1 0 N U M 0 5 .2 4 4 7 .0 9 0 ***¡ ¡ ¡
U R B A N D V E H IC L E S .1 7 0 9 .9 2 *¡ ¡
O b se r v a tio n s 9 3 8 C lu ste r s 1 1 7

R -sq u a r e d .6 3 8 2 A d j-R - .6 2 2 9

sq u a re d

S ig m a e ta .1 2 7 1 R M S E .5 2 3 5

2R h o .0 5 8 9 v a r (¾ ) .0 0 0 0 5 4´

N o te: a / * * * p -va lu e < 0 .0 1 , * * 0 .0 5 < p -va lu e < 0 .0 1 , * 0 .1 < p -va lu e <
0 .0 5 .

Being owner or renter of the house (O W N E R A , O W N E R B ) has¡ ¡
a positive e®ect on housing expenditures. Having a house built with
brick blocks, wood and concrete (W A L L A and W A L L B ) , as well¡ ¡
as having ¯ve or more rooms (R O O M S 5 ) , also has a positive e®ect¡
on housing expenditures, as well as having gas, L P G or cooking gas
(F U E L A ) . Furthermore,a set of durable goods has a signi¯cant posi-¡
tive e®ect on expenditures, particularly: a T V , a dish washer, a tele-
phone, a washing machine, or a vehicle.

With regard to the head of household characteristics, being fe-
male (S E X ) , as well as belonging to the age class 55-64 years old
(C L A G E 5 5 6 4 ) has a negative e®ect on expenditures; on the other¡ ¡ ¡
hand, a head of household having a university education (E D U U N I)¡
has a reasonably positive e®ect on expenditures as does a head of
household working or having a pension (W O R K P E N S ) .¡

With regard to the household characteristics, the expenditure
2increases as the household size increases (the variable A G E is also

signi¯cant, but the parabola has a maximum in A G E equal to 14.7) .
Expenditures also increase if the number of household members who
are less than ¯ve years old increases. The increase in the number of
retired person (N U M P E N S ) reduces expenditures (the e®ect is prob-¡
ably connected to the age of the retired persons) . The increasing
age of the eldest son (E L D E S T S O N A G E ) has also the same e®ect.¡ ¡
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Concluding with the household typology, being single and less than
65 years old makes expenditures increase (T Y P E F A M D 2 ) . As far¡
as the administrative partitions are concerned, living in St. David
Parish (P A R IS H 1 9 ) reduces equivalent expenditures. This is reason-¡
able given that the Carib territory is enclosed in this parish.

Let us consider now the interaction variables with positive e®ects:

² belonging to the tenth decile of the income distribution and
having housing with ¯ve or more rooms (D E C 1 0 R O O M S 5 ) ;¡ ¡

² belonging to the ninth decile of the income distribution and
being single and less than 65 years old (D E C 9 R O O M S 5¡ ¡ ¡
T Y P E F A M D 2 ) ;¡

² living in Parish 19 means belonging to the ninth decile of the
income distribution (D E C 9 P A R IS H 1 9 ) ;¡ ¡

² living in an urban area and having a vehicle at one's disposal
(U R B A N D V E H IC L E S ) .¡ ¡

In the set of the interaction variables, the variable indicating
a household belonging to the upper tail of the income distribution
and living in Parish 17 has a negative e®ect (D E C 1 0 P A R IS H 1 7 : the¡ ¡
signi¯cance level of the coe±cient is 90%, p-value =0.10) .

4.2. S im u la tio n o f C o n su m p tio n E xpen d itu re

The parameter estimates obtained from the previous step are ap-
plied to the census data so as to simulate the expenditure for each
household in the census. The simulated values are based on both

0 ~the predicted logarithm of expenditure x ¯ , and on the disturbancech
terms ~́ and ~" using bootstrapped methods:c ch ³ ´

T ~ln ŷ = exp x ¯ + ~́ + ~" (6)ch c chch

~ ^ ^where ¯ » N (¯ ;§ ) .¯

In the simulation step, the Beta coe±cients, are drawn from a
^multivariate normal distribution with mean ¯ and variance covariance

^matrix equal to the one associated to ¯ . For each household the dis-
8turbance terms are drawn from the empirical distribution estimated

from the survey data.

8 U sin g P ov M a p 1 .2 relea se 4 , th e u ser m u st a n a ly se th e resid u a ls m a n u a lly, in
o rd er to id en tify th e b est ¯ tted d istrib u tio n . In o u r a n a ly sis w e co n sid er o n ly th e
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The simulation procedure was repeated 100 times, each time
drawing a new set of coe±cients and disturbance terms and ¯nally the
simulated consumption expenditure. At the end of the procedure the
¯nal data set contains, for each household in the census, one hundred
simulated household equivalent incomes.

Disaggregating the ¯nal dataset for any given location (parish,
village) a set of poverty and inequality measures was calculated,
one for each of the simulated consumption expenditure distributions.
Now, the means of the measures, calculated across the simulations,
constitute the point estimates of the measures, while the standard de-
viations across the simulation constitute the standard errors of these
estimates.

5 . R e su lts: M a p s a t N a tio n a l a n d P a r ish L e v e l

5.1 . In trod u ctio n

The procedure for estimating the poverty and inequality measures
has been applied for the whole of Dominica and disaggregated at four
levels:

a ) Rural - urban level;

b) The 10 parishes and the City of Roseau;

c) The 118 villages;

d ) The 295 enumeration districts;

For any given location, the means constitute the point estimates,
while the standard deviations are the bootstrapping standard errors
of these estimates. Tables 3 and 4 report poverty and inequality
measures and their bootstrapping errors for the whole of Dominica
and are disaggregated at urban, semi urban and rural levels, and
by the ten parishes and the town of Roseau. The disaggregations
are very useful for comparing these results to those obtained by the
revised version of S L C (Betti, Ballini, Neri (2006) ) .

id io sy n cra tic co m p o n en t "̂ . C o m p u tin g a K o lm o g o rov -S m irn ov test o f n o rm a l-ch

ity, th e n o rm a lity h y p o th esis is a ccep ted a t th e 5 p ercen t lev el (p -va lu e= 0 .0 4 2 9 ).
H ow ev er it seem s m u ch m o re rea so n a b le to av o id p a ra m etric d istrib u tio n a n d

d raw th e erro r co m p o n en t fro m th e em p irica l resid u a l d istrib u tio n .
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5.2. R esu lts a t N a tio n a l L evel

The incidence of poverty in the Commonwealth of Dominica is very
high. About 31 percent of households (table 1) and 37 percent of
individuals (table 3) are below the poverty line. These results are in
line with those obtained from the Survey of Living Conditions o±-
cially calculated in the Country Poverty Assessment, where the cor-
responding values were 29 percent for households and 39 percent for
individuals. As expected, the poorest households are also those with
more family members. This gap between household and individuals
in the population (census) seems to be smaller than in the survey.
It is clearly evident that the incidence of poverty in Dominica is one
of the highest in the Caribbean area. However, the head count ratio
index (H C R ) simply measures the proportion of the population below
the poverty line, but does not take the intensity and the severity of
poverty into account.

A measure of the intensity of poverty, the Poverty Gap Ratio -
F G T (1 ) - is about 11 percent for households and 14 percent for indi-
viduals. This ¯gure locates Dominica in an average position among
the Caribbean countries; this could be interpreted as meaning that
many of the poor families and individuals in Dominica are just below
the poverty line. This is con¯rmed by the severity index (F G T (2 ) =
Poverty Gap squared) which is about 5 percent for households and 7
percent for individuals, and by the Gini concentration index among
the poor which is about 20 percent for both households and individ-
uals.

Bearing this information in mind, policy makers should propose
anti-poverty strategies so as to bring those many individuals just
above the poverty line: noting the ¯gures in tables 3 and 4, these
strategies should be quite inexpensive. For further details see section
8 on policy recommendations. On the other hand, all the inequality
measures (Gini, General Entropy, Atkinson and the Gini among the
poor - Ginipov) show large inequality in the consumption distribu-
tion, underlining considerable di®erences between the poor and the
non-poor in the country. When disaggregating the country into ur-
ban, semi-urban and rural areas, the incidence, intensity and severity
of poverty is increasing from urban to non-urban areas. However,
inequality in urban areas is still high, showing the presence of the
majority of the very rich households and individuals.



T a b le 3
P o verty a n d In equ a lity In d ices a t th e H o u seh o ld L evel (% )

C en su s, 2 0 0 1

P a rtitio n H C R F G T (1 ) F G T (2 ) G in i G in ipo v S E N G E (0 ) G E (1 ) A tk E q co n¡
D o m in ica 3 0 .9 1 1 0 .9 6 5 .3 3 4 3 .9 9 1 9 .0 5 8 .7 6 3 3 .5 8 3 4 .1 3 5 1 .8 7 7 2 8 6

5 .0 1 2 .3 2 1 .3 2 0 .9 2 1 .0 8 2 .2 6 1 .5 0 1 .7 8 1 .3 9 8 7 8

U rb a n 1 9 .8 9 6 .3 2 2 .8 6 4 3 .1 8 1 7 .0 9 4 .5 3 3 2 .3 8 3 2 .5 4 5 2 .7 4 9 4 3 2

4 .1 6 1 .6 1 0 .8 2 1 .0 8 1 .0 4 1 .3 5 1 .6 6 1 .9 9 1 .5 2 1 2 5 7

S em i u rb a n 2 7 .5 3 9 .2 9 4 .3 6 4 3 .1 2 1 8 .0 6 7 .1 9 3 2 .1 2 3 2 .6 4 5 3 .3 5 7 7 0 3

4 .9 8 2 .1 5 1 .1 7 0 .9 7 1 .0 3 2 .0 3 1 .5 0 1 .8 4 1 .4 1 9 2 2

R u ra l 3 7 .4 6 1 3 .8 3 6 .9 0 4 2 .8 1 1 9 .7 6 1 1 .7 2 3 1 .6 1 3 2 .2 0 5 3 .8 9 6 1 2 3

5 .5 8 2 .8 0 1 .6 6 0 .8 3 1 .1 6 2 .9 3 1 .3 2 1 .5 3 1 .3 2 7 2 4

S t. G eo rg e 2 1 .2 4 6 .7 9 3 .0 8 4 2 .8 7 1 7 .1 8 4 .9 4 3 1 .8 0 3 2 .2 0 5 3 .5 0 8 9 3 8

(R o sea u ) 4 .3 9 1 .7 1 0 .8 8 1 .0 8 1 .0 6 1 .4 7 1 .6 4 2 .0 0 1 .5 3 1 1 8 1

R est o f 2 1 .5 0 7 .0 8 3 .2 8 4 3 .8 5 1 7 .6 8 5 .1 4 3 3 .6 4 3 3 .4 5 5 1 .3 1 9 3 2 2

S t. G eo rg e 4 .0 5 1 .7 1 0 .9 2 1 .3 1 1 .2 4 1 .4 6 2 .0 4 2 .5 2 1 .7 4 1 1 6 8

S t. J o h n 2 7 .7 7 9 .3 7 4 .3 9 4 1 .8 9 1 7 .9 5 7 .2 5 3 0 .3 2 3 0 .3 7 5 4 .8 6 7 4 4 0

5 .0 6 2 .2 7 1 .2 6 1 .1 7 1 .2 9 2 .1 4 1 .7 9 2 .0 6 1 .8 1 8 9 3

S t. P eter 3 1 .5 3 1 0 .7 5 5 .0 6 3 9 .9 6 1 8 .1 0 8 .6 4 2 7 .3 0 2 7 .4 3 5 8 .2 6 6 4 5 0

5 .7 7 2 .5 6 1 .4 2 1 .3 0 1 .4 3 2 .5 5 1 .8 3 2 .3 6 1 .9 6 7 8 5

S t. J o sep h 3 0 .0 4 1 0 .2 0 4 .8 1 4 1 .7 1 1 8 .1 7 8 .1 0 2 9 .9 2 3 0 .2 6 5 5 .5 0 6 9 9 9

5 .3 9 2 .3 4 1 .2 8 1 .0 5 1 .0 9 2 .2 9 1 .6 0 1 .8 7 1 .6 1 8 4 3



T a b le 3
(co n tin u ed )

P a rtitio n H C R F G T (1 ) F G T (2 ) G in i G in ipo v S E N G E (0 ) G E (1 ) A tk E q co n¡
S t. P a u l 2 2 .4 5 7 .4 0 3 .4 2 4 4 .3 6 1 7 .6 2 5 .4 1 3 4 .3 3 3 4 .3 9 5 0 .9 1 9 1 9 9

4 .2 1 1 .7 2 0 .9 1 1 .1 9 1 .0 3 1 .5 0 1 .9 0 2 .2 5 1 .6 9 1 1 5 3

S t. L u k e 2 7 .9 2 9 .2 3 4 .2 6 4 0 .8 2 1 7 .6 3 7 .1 7 2 8 .5 4 2 8 .8 3 5 6 .9 1 7 1 2 6

5 .2 7 2 .2 5 1 .2 1 1 .3 5 1 .4 9 2 .1 1 1 .9 3 2 .3 2 2 .1 4 8 3 2

S t. M a rk 3 6 .3 3 1 3 .4 1 6 .7 2 4 2 .1 5 1 9 .9 0 1 1 .2 9 3 0 .7 8 3 0 .7 5 5 4 .1 5 6 1 7 4

5 .7 3 2 .8 1 1 .6 5 1 .2 8 1 .3 9 2 .8 9 1 .9 3 2 .3 7 1 .9 6 7 4 7

S t. P a trick 4 0 .9 0 1 5 .2 9 7 .7 0 4 1 .2 7 2 0 .0 1 1 3 .3 7 2 9 .2 7 2 9 .6 3 5 6 .1 1 5 5 1 1

5 .9 7 3 .0 2 1 .8 1 0 .9 0 1 .2 2 3 .3 0 1 .3 7 1 .6 0 1 .4 9 6 5 5

S t. D av id 4 9 .8 6 2 0 .0 3 1 0 .5 5 4 2 .3 1 2 1 .3 5 1 8 .7 2 3 0 .6 1 3 1 .9 3 5 5 .4 8 4 7 3 7

6 .3 2 3 .6 6 2 .3 4 1 .1 6 1 .3 4 4 .2 7 1 .7 7 2 .2 9 1 .7 2 5 7 2

S t. A n d rew 3 7 .7 5 1 3 .6 9 6 .7 5 4 1 .7 5 1 9 .3 5 1 1 .6 4 2 9 .8 8 3 0 .4 1 5 5 .7 3 5 9 3 8

5 .8 0 2 .8 7 1 .6 8 0 .8 7 1 .1 9 3 .0 1 1 .3 3 1 .6 2 1 .3 7 6 9 9



T a b le 4
P o verty a n d In equ a lity In d ices a t th e In d ivid u a l L evel (% )

C en su s, 2 0 0 1

P a rtitio n H C R F G T (1 ) F G T (2 ) G in i G in ipo v S E N G E (0 ) G E (1 ) A tk E q co n¡
D o m in ica 3 6 .6 8 1 3 .8 7 7 .0 7 4 4 .1 8 2 0 .4 4 1 1 .6 9 3 4 .0 1 3 4 .3 6 5 1 .2 8 6 4 3 8

5 .3 2 2 .6 9 1 .6 2 0 .9 4 1 .1 7 2 .8 0 1 .5 3 1 .7 8 1 .4 1 7 8 6

U rb a n 2 4 .8 2 8 .2 8 3 .8 7 4 3 .0 5 1 7 .9 4 6 .2 5 3 2 .1 5 3 2 .3 9 5 3 .0 3 8 2 3 0

4 .8 6 2 .0 1 1 .0 7 1 .1 3 1 .1 6 1 .8 2 1 .7 3 2 .0 9 1 .6 3 1 1 0 6

S em i u rb a n 3 2 .1 7 1 1 .4 8 5 .6 2 4 3 .0 8 1 9 .1 8 9 .3 0 3 2 .2 0 3 2 .3 8 5 2 .9 9 6 9 3 6

5 .2 8 2 .4 6 1 .4 1 0 .9 5 1 .1 3 2 .4 6 1 .4 8 1 .7 4 1 .4 2 8 4 4

R u ra l 4 4 .2 3 1 7 .5 6 9 .2 2 4 3 .2 9 2 1 .3 2 1 5 .7 2 3 2 .4 3 3 2 .9 3 5 3 .0 0 5 3 7 6

5 .7 6 3 .2 1 2 .0 2 0 .8 4 1 .2 6 3 .5 7 1 .3 6 1 .5 0 1 .3 6 6 4 4

S t. G eo rg e 2 6 .4 1 8 .8 5 4 .1 6 4 2 .5 8 1 8 .0 5 6 .8 1 3 1 .3 4 3 1 .8 0 5 3 .9 8 7 7 6 8

(R o sea u ) 5 .1 2 2 .1 3 1 .1 5 1 .0 7 1 .1 8 1 .9 8 1 .6 2 1 .9 6 1 .5 9 1 0 3 1

R est o f 2 6 .0 3 9 .1 1 4 .4 0 4 3 .8 2 1 8 .7 9 6 .9 2 3 3 .7 5 3 3 .2 5 5 1 .0 0 8 2 8 9

S t. G eo rg e 4 .4 6 2 .0 4 1 .1 5 1 .3 1 1 .4 0 1 .8 3 2 .0 7 2 .3 6 1 .9 3 1 0 4 8

S t. J o h n 3 4 .4 8 1 2 .3 8 6 .0 6 4 2 .1 2 1 9 .0 8 1 0 .2 0 3 0 .6 1 3 0 .7 8 5 4 .7 3 6 4 3 2

5 .6 3 2 .7 7 1 .6 4 1 .0 9 1 .4 7 2 .8 3 1 .6 4 1 .8 7 1 .6 7 7 7 3

S t. P eter 3 6 .1 7 1 2 .8 0 6 .1 9 3 9 .7 3 1 8 .7 6 1 0 .7 4 2 7 .0 8 2 7 .3 4 5 8 .5 5 5 8 4 6

6 .5 2 2 .9 6 1 .6 8 1 .5 5 1 .5 8 3 .1 4 2 .1 5 2 .9 3 2 .2 7 7 1 7

S t. J o sep h 3 4 .1 8 1 2 .3 0 6 .0 5 4 1 .9 9 1 9 .3 6 1 0 .1 6 3 0 .5 2 3 0 .5 6 5 4 .5 8 6 4 4 7

5 .6 2 2 .5 8 1 .4 8 1 .0 3 1 .1 8 2 .6 6 1 .5 9 1 .8 4 1 .6 8 7 8 5



T a b le 4
(co n tin u ed )

P a rtitio n H C R F G T (1 ) F G T (2 ) G in i G in ipo v S E N G E (0 ) G E (1 ) A tk E q co n¡
S t. P a u l 2 6 .3 4 9 .0 6 4 .3 1 4 4 .0 6 1 8 .3 5 6 .8 9 3 3 .8 9 3 3 .8 1 5 1 .2 8 8 2 4 2

4 .6 9 2 .0 3 1 .1 1 1 .3 0 1 .1 4 1 .8 7 2 .0 8 2 .4 1 1 .9 0 1 0 6 3

S t. L u k e 3 2 .6 7 1 1 .3 0 5 .4 0 4 0 .1 9 1 8 .4 3 9 .1 9 2 7 .7 8 2 7 .9 4 5 7 .6 0 6 3 3 2

5 .9 2 2 .6 6 1 .4 9 1 .4 1 1 .6 5 2 .6 4 2 .0 4 2 .2 5 2 .4 5 7 4 5

S t. M a rk 4 3 .6 0 1 7 .2 8 9 .1 0 4 2 .5 2 2 1 .4 1 1 5 .4 4 3 1 .5 2 3 1 .7 6 5 3 .3 6 5 3 3 8

6 .1 0 3 .3 2 2 .0 8 1 .4 0 1 .5 9 3 .6 5 2 .1 7 2 .6 5 2 .3 4 6 6 2

S t. P a trick 4 7 .3 6 1 9 .0 5 1 0 .1 1 4 1 .8 7 2 1 .6 4 1 7 .5 1 3 0 .3 3 3 0 .4 2 5 4 .7 8 4 9 0 5

5 .9 9 3 .3 8 2 .1 7 1 .0 5 1 .3 8 3 .9 0 1 .6 3 1 .8 3 1 .7 2 5 9 5

S t. D av id 5 8 .5 3 2 5 .4 9 1 4 .1 4 4 2 .4 9 2 2 .9 9 2 5 .1 7 3 0 .8 2 3 2 .1 9 5 5 .4 3 4 0 1 3

6 .2 2 4 .1 9 2 .8 9 1 .1 4 1 .5 0 5 .0 9 1 .7 7 2 .1 7 1 .8 1 4 9 0

S t. A n d rew 4 3 .6 6 1 6 .9 2 8 .7 4 4 2 .1 4 2 0 .7 6 1 5 .1 1 3 0 .5 8 3 1 .0 1 5 4 .8 8 5 3 1 2

5 .9 6 3 .2 2 2 .0 0 0 .8 7 1 .3 3 3 .5 8 1 .3 6 1 .5 6 1 .4 6 6 3 2
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5.3. Results at Parish Level

Even if measures of the incidence of poverty are quite high in every
parish in Dominica, those measures show quite a high local hetero-
geneity: the head count ratio ranges from 21-22 percent in St. George
and St. Paul (26 percent for individuals) to 50 percent in St. David
(58 percent for individuals). These figures are, in some cases, different
from the figures from SLC and are reported in the Country Poverty
Assessment: the main reason could be the fact that estimates based
on the Survey are affected by an enormous sampling error, since the
sample size is significant for estimates at country level, but not at the
level of the parish. In fact, in some parishes, the sample size is just
above 20 households, so that the confidence interval of the head count
ratio can be so large as to invalidate any inference exercise. Another
source of diversity is due to the different reference year: the estimates
reported in the present report are based on Census data and there-
fore refer to the 2001; while there can be little difference between the
head count ratio at country level from 2001 and 2002, probably larger
differences can occur when disaggregating at parish level, since the
economic situation changes according to different parishes.

Measures of poverty intensity and severity (FGT(1) and FGT(2))
give the same picture of the parishes as the measure of incidence
(head count ratio). On the other hand, the three Parishes of St.
George (including Roseau), St. John and St. Paul show quite a high
inequality with all the measures calculated. This confirms the fact
that rich areas are still characterised by high inequality and therefore
are still in a process of transition towards further development.

Figure 1 shows maps of the percentage of households and indi-
viduals in poverty at parish level. In each map in this section and in
section 6, the parishes (or enumeration districts) are divided into four
groups: the central threshold is usually indicated by the national av-
erage, so that it is possible to distinguish the parishes (or enumeration
districts) that are better off from those that are worst off. Moreover
the other two thresholds (the upper and the lower) have been found so
that a similar number of parishes (or enumeration districts) is located
in the better or lower group.

6. Maps at Village and Enumeration District Level

The procedure for estimating the poverty and inequality measures
has been applied for the whole of the country, for the parishes and



POVERTY AND INEQUALITY MAPPING 145

then disaggregated at village level and enumeration district (ED) level.
The Central Statistical Office has provided the authors with the soft-
ware for producing maps at ED level. As in the case of Dominica
and parishes, for any given village, the mean of the 100 simulations
constitutes the point estimate, while the standard deviation is the
bootstrapping standard error of these estimates. Moreover, the indi-
cators have been computed at the household and at individual level.

Figure 1
Percentage of Households and Individuals

in Poverty at Parish Level
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Figure 1
(continued)

Table 5 reports poverty and inequality measures at household
level for villages in the Parish of Roseau. For sake of space the esti-
mates for villages in other parishes are not reported here; anyway, the
most important outcomes are taken into account later so as to bet-
ter target anti-poverty actions proposed in section 8 regarding policy
recommendations.

Table 5 shows how limited the standard errors of poverty and in-
equality measures still are even when they are based on a few hundred
households in the census.



T a b le 5
H o u seh o ld E stim a tes a n d S ta n d a rd E rro r: R o sea u

V illa ge H C R F G T (1 ) F G T (2 ) G in i G in ipo v S E N G E (0 ) G E (1 ) A tk E q co n¡
(H h s per villa ge)

B ath E state/ 15.45 4.44 1.86 42.15 15.33 3.01 30.35 31.32 55.58 10165

E lm sh all (528) 4.01 1.33 0.62 1.82 1.57 1.03 2.70 3.38 2.62 1329

C itron ier, 15.08 4.51 1.95 43.68 16.72 3.12 32.92 33.11 52.58 11012

C astle C om fort 4.16 1.38 0.69 3.13 2.67 1.10 4.66 6.10 3.92 1570

(seasid e) (157)

F on d C ole 29.01 9.81 4.62 40.61 18.11 7.75 28.28 28.47 57.09 6897

(407) 5.95 2.58 1.42 1.55 1.65 2.46 2.22 2.65 2.44 916

F ortu n e/M elv ille 23.81 7.49 3.40 38.72 18.82 5.95 25.54 24.58 59.57 7539

B attery (62) 6.45 2.49 1.34 3.54 4.09 2.06 4.56 5.19 4.87 1104

G o o d w ill 15.60 4.62 2.00 41.26 16.06 3.17 29.43 29.30 55.52 10146

(640) 3.92 1.34 0.65 1.48 1.48 1.07 2.16 2.76 2.16 1395

G u tter V illage 29.96 9.19 3.99 38.59 16.31 7.39 24.88 25.29 61.72 6544

(in city of R oseau ) 6.90 2.84 1.59 3.19 2.79 2.73 4.14 5.33 4.38 899

(91)

K in gsh ill 21.75 6.74 2.99 41.05 16.62 4.94 28.78 29.26 56.86 8272

(481) 4.98 1.83 0.94 1.47 1.58 1.62 2.11 2.70 2.10 1131

L ou isv ille/S ilver 28.43 11.13 5.81 48.04 21.53 8.72 41.68 39.64 43.52 9104

L ake (102) 5.25 2.65 1.71 3.21 2.64 2.49 5.68 6.60 4.37 1391



T a b le 5
(co n tin u ed )

V illa ge H C R F G T (1 ) F G T (2 ) G in i G in ipo v S E N G E (0 ) G E (1 ) A tk E q co n¡
(H h s per villa ge)

N ew tow n 33.09 11.15 5.25 40.82 18.21 9.21 28.34 29.18 57.61 6388

(266) 6.20 2.66 1.46 1.93 1.62 2.66 2.71 3.61 2.73 832

P ottersv ille 19.99 6.33 2.85 42.78 17.16 4.55 31.62 31.78 53.61 9224

(318) 4.36 1.65 0.86 1.94 1.86 1.38 2.91 3.68 2.83 1305

R oseau 21.85 6.96 3.16 40.48 17.15 5.11 28.24 28.15 56.80 8189

(671) 4.67 1.87 0.98 1.32 1.48 1.61 1.86 2.29 1.93 1080

S im on B olivar 9.34 2.38 0.92 39.30 23.62 2.02 26.09 26.31 59.97 11722

H ou sin g S ch em e 4.42 1.48 0.68 2.85 21.88 0.80 3.92 4.88 4.43 1806

(92)

S t. A rom en t 4.81 1.22 0.47 39.53 24.14 0.95 26.91 26.44 58.02 15843

(192) 2.27 0.64 0.30 2.34 27.59 0.36 3.28 3.84 3.76 2592

S to ck F arm 30.61 10.47 4.92 43.32 18.12 8.36 31.95 33.06 54.39 7158

(189) 6.50 2.81 1.56 2.57 2.17 2.76 3.77 4.94 3.34 1094

T arish P it 28.33 9.44 4.38 40.61 17.80 7.40 28.07 28.30 57.64 7016

(133) 5.85 2.55 1.46 2.51 2.47 2.38 3.42 4.33 3.48 990

Y am P iece 31.93 10.93 5.18 40.49 18.65 8.96 27.89 27.57 57.66 6537

(87) 6.92 3.10 1.78 3.56 2.62 2.91 5.07 6.02 5.22 1001
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For sake of space we present the analysis on enumeration districts
only with respect to the head count ratio (HCR) at the household
level, parish by parish. A general consideration is due: in Roseau and
in the rest of St. George, in the parishes of St. Peter and St. Paul
there are districts presenting very low HCR levels (below 10 percent),
while in the Parishes of St. Luke, St. Mark, St. Patrick, St. David
and St. Andrew the minimum HCR at district level is greater than 20
percent.

Figure 2 shows the maps corresponding to the percentage of poor
households and individuals at the ED level. Other poverty and in-
equality measures can be provided by the authors upon request.

Figure 2
Percentage of Households and Individuals in

Poverty at ED Level
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Figure 2
(continued)

Table 6 reports decomposition of one of the general entropy class
inequality measures (GE(1), Theil Index) into its within area and be-
tween area components at various levels of aggregation. By definition,
all of the inequality is within group when the group in question is the
whole country or is the rural area or urban area, and all of it is be-
tween groups when each household is considered as a separate group.
GE(1) index is decomposable so that we are able to distinguish among
the inequality due to differences between a certain level of disaggre-
gated areas (parishes, villages, enumeration districts, etc.) and the
inequality due to the differences between households present in the
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disaggregated area. From table 6 we can see that in the whole country
and in both rural and urban areas, a large portion of the inequality
is due to within-group inequality, even when the groups are relatively
small, such as enumeration districts. Approximately 8 percent of the
inequality in Dominica is between parishes, 13.6 percent between vil-
lages, and 17.2 percent between enumeration districts.

Table 6
Decomposition of the GE(1) inequality index (Theil)

Level of Number Within- Between- % Between-

Decomposition of Group Group Group

Units Inequality Inequality Inequality

Dominica 1 34.36 0 0

Urban - semi urban - rural 3 32.63 1.73 5.0

Parishes 10 31.68 2.68 8.0

Villages 118 29.68 4.68 13.6

Enumeration Districts 295 28.43 5.93 17.2

7. Identification of Poor Households and Partecipatory As-
sessment

7.1. Identification of Poor Households and Individuals

Poverty and inequality measures have been presented for different
levels of disaggregation: at the rural – urban level, at the level of the
parish, at the level of the village and finally at level of the enumeration
district. The method proposed here allows a finer level of disaggre-
gation to be reached, up to the household level: in fact the method
provides simulated household equivalent consumption expenditure for
each household of the Census.

Having a set of simulated household equivalent consumption for
each household, we are able to compute the average household equiva-
lent consumption for each household; if this value is below the poverty
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line we can conclude that the household is poor. For the average
household equivalent consumption we are able to compute the boot-
strap standard error. Of course the greater the level of disaggregation
considered, the greater the value of the standard error will be. There-
fore at the household level we can expect to have the largest standard
error possible.

7.2. Participatory Assessment

In order to verify the information derived from the quantitative as-
sessment a participatory assessment was conducted. This was in the
form of a field test, so as to test the methodology also at the house-
hold level. The idea of the test was to visit households in some poor
villages in the Parishes of St. David (Carib territory) and St. Mark
in order to check whether it was reasonable to consider them as poor.

In order to conduct these field tests, the consultants randomly
selected a set of households classified as poor in the quantitative as-
sessment from each village. The selected units were visited at home
by the consultants as well as by a local researcher from the Ministry of
Finance and the National Statistical Office. Fifty households werese-
lected from each of the two parishes. The results of the participatory
assessment were absolutely consistent with the results of the quan-
titative assessment: all but one of the households visited showed a
real status of poverty. However, the members of this household ex-
plained that the living conditions had recently changed because some
members had found a new job. In conclusion, the field test gave very
satisfying results even at the household level.

7.3. Validation of the Results

To substantiate the surprising results of the field test, another check
was conducted. This additional test consists in assessing how well
village poverty measures can be “explained” in a regression on vari-
ables estimated at the level of the village on the basis of Census data
sources. This type of analysis was conducted at the level of the village
as well as at that of the enumeration district, considering the mean
equivalent consumption and the head count ratio (HCR) as dependent
variables of the model. The results satisfy our expectations; in fact,
as can be seen from table 7, the R- square coefficient is always greater
than 0.9.
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Table 7
Value of the R- square Coefficients

Mean Eq−Con HCR Log(HCR)*
Village Level 0.93 0.92 0.93
ED Level 0.90 0.92 0.91

Note: *The model for Log(HCR) has been estimated also in order to avoid

heteroskedasticity problems found in the specification of the model for HCR.

8. Policy Recommendations to the Government of Dominica

Even though the poverty and inequality exercise was completed in
February 2006, one should bear in mind that the reference year for
the results is the year 2001, i.e. when the Census information was
collected. For this reason the results cannot be used in monitor-
ing poverty and in evaluating the framework for poverty reduction
proposed in the Country Poverty Assessment (2003), undertaken by
the Government of the Commonwealth of Dominica, and included
in the Growth and Social Protection Strategy (GSPS). The CPA and
GSPS have indicated the individual and household categories at risk of
poverty and have proposed anti-poverty policies for those categories.
The added value of the poverty mapping exercise consists in assessing
WHO those individuals and households are and WHERE they live.

8.1. Integration of Poverty Reduction Policies and Programmes

The poverty mapping work could be useful for proposing anti-poverty
policies or for integrating policies already proposed and undertaken
by Poverty Reduction Policies and Programmes. Those policies or
programmes could be implemented at least at three levels:

� short term: to individuals or households through economic/
monetary support;

� medium term: to enumeration districts and villages (projects
at local level);

� long term: via structural changes in the country (education,
training, investments with an eye on the sustainable growth).



154 ESTUDIOS ECONÓMICOS

8.1.1. Short Term Policies and Programmes

At present, the public assistance programme (PA) is co-ordinated by
the Social Welfare Division (SWD) and provides support to those in-
dividuals who live in households below the Household Indigent Line
(HIL). For the year 2002, under this programme, recipients obtained
100EC$ per month per family and 85EC$ per month per child. A
process of eligibility exists that includes a home visit and other exam-
inations by SWD staff to ensure that applicants satisfy SWD criteria.
Even though the CPA report has estimated that in Dominica about
10,000 individuals are indigent, this programme covers not more than
2,500 people (CPA: 107).

In order to improve the SWD criteria and to ensure widespread-
coverage of the programme among the indigent, results from the
poverty mapping could be used:

� first of all, to require that, be eligible for the programme, an
individual should belong to a household with an estimated
consumption expenditure below the HIL;

� second, to conduct an informative campaign to better inform
potentially indigent people how, when and where to apply.

Alternatively, given its fiscal realities (GSPS) the Government
could launch a new programme, the Household Direct Support Pro-
gramme (HDSP), which would consist in supplyinghot meals to the
1,000 - 2,000 households with very low consumption estimated with
the poverty mapping exercise (after checking by means of a visit by
government authorities) and with a large number of children present.

8.1.2. Medium Term Policies and Programmes

Given the rich set of poverty and inequality measures provided by the
poverty mapping, which are disaggregated at the levels of the village
and enumeration district, the Government of the Commonwealth of
Dominica could launch a new programme, the village (or enumeration
district) Direct Support Programme (VDSP or EDDSP):

� single out the 10 - 20 poorest villages (or enumeration districts)
according to the HCR estimates produced by the poverty map-
ping exercise;
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� single out the main characteristics and problems of the area
(i.e. lack of schools, high unemployment rate, etc.) on the ba-
sis of information collected in the Census data or in other al-
ternative sources; and

� propose ad hoc projects for each village (ED) according to the
characteristics of the area.

The information from the poverty mapping could also be used to
monitor programmes undertaken by the Government. In fact some
programmes target some well-defined areas on the basis of criteria or
socio-economic indicators not necessarily related to poverty or simply
not up to date.

One example is the Small Project Assistance Team (SPAT), a
community development NGO that has been providing support for
socio-economic projects for the past 25 years, with some discontinued
periods.

In 2001 SPAT’s main programme, the Community Animation
Programme (CAP), was still covering four communities with socio-
economic indicators (updated in 1996) below the national average:
Petite Savanne, Dublanc/Bioche, Grand Fond and Grand Bay. Ac-
cording to the poverty mapping 2001 HCR estimates (see section 6
above), Petite Savanne, Grand Fond and Grand Bay villages experi-
enced more than 50 percent of individuals in poverty, whereas in the
Village of Dublanc/Bioche less than one individual out of four lives
in poverty.

The recommendation of this report is to invite the SPAT to con-
tinue its activities and to take into account the results produced by
the poverty mapping at the levels of the village and enumeration dis-
trict in order to launch new small projects.

Another medium-term Programme should also aim at attracting
back into Dominica young people who have been educated abroad, so
as not to loose this investment in human resources. With the com-
ing into effect of the Caribbean Single Market and Economy (CSME),
Dominica will need to retain and attract highly skilled individuals.
It will not only need those to function now in this competitive en-
vironment but will also need their specialised knowledge as it moves
towards a knowledge-based economy.

8.1.3. Long Term Policies and Programmes

Long term policies and programmes should be based on structural
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changes in the country, particularly in education, training, employ-
ment and investments, with an eye to sustainable growth.

This should be in line with the most important strategy to be
implemented by the GSPS: the promotion of (sustainable) economic
growth and job creation.

The Government should therefore continue to undertake the Ba-
sic Needs Trust Fund (BNTF) with the support of the Caribbean De-
velopment Bank. The BNTF plays a very important role with regard
to:

� the economic and social infrastructure necessary for develop-
ment;

� basic services or their enhancement; and

� skills training to increase productivity and income.

This role will continue to be important in the future. Every-
thing possible should also be done to implement the Dominica Social
Investment Fund (DSIF). DSIF will not only provide direct cash sup-
port to individuals, households and communities at risk of poverty,
but will also provide opportunities for employment and sustainable
development.

8.2. Proposed Transfer Schemes

The aim of this section is to discover to what extent the availability of
poverty and inequality measures at the local level as well as informa-
tion on reliable consumption estimates at the level of the household
can guide policy makers in reducing poverty and inequality given
a fixed, limited budget B. The benchmark situation corresponds to
the case of no information available, where the Government can only
distribute the budget by transferring the amount B/N to the entire
population of size N.

Taking into account poverty measures at the local level can help
reaching an optimal allocation of a scarce budget. A theoretical de-
scription of such an allocation can be found in Kanbur (1987), Raval-
lion and Chao (1988), Glewwe (1992), Ravallion (1993), Baker and
Grosh (1994).

Elbers, Lanjouw and Leite (2008) demonstrate that an optimal
allocation can be reached by ranking local areas by FGT(1) and trans-
ferring a lump-sum to each household of the poorest area until the
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poverty gap of that area is equal to the poverty gap of the next poorest
one, and so on, until the scarce budget is completely distributed.

The original contribution of this paper consists also in proposing
a policy or scheme which also takes into account the distribution of
average consumption estimated at the level of the household; in this
way we try to make an optimal allocation of the budget by distributing
different amounts to the poorest households.

In our exercise we consider a scarce budget of about 3Million
EC$,9 which corresponds to an average transfer of about 45EC$ per
person. This choice has been made for two reasons: i) the need
for targeting is much more evident when there is not much money
to be allocated to the population, and ii) this size of the budget
is similar to the budget of other policies recently undertaken in the
Commonwealth of Dominica.

In table 8 we compare the four schemes of optimal allocation with
the benchmark uniform transfer and with the pre-transfer situation
of table 4. The optimal allocation seeks to reduce the poverty gap
squared measure FGT(2), but the table also reports the other usual
poverty and inequality indices.

A uniform transfer reduces the severity of poverty FGT(2) from
7.07 to 6.71, while targeting at the local level further reduces the
index to about 6.45-6.50, according to the level taken into account.
Observing those figures it can be seen that in practice there is not
much difference in targeting the poorest parish, the poorest villages
(15) or the poorest enumeration districts (22): transferring the same
amount to all the individuals in the areas can only partly reduce
poverty and has practically no impact on inequality.

Taking into account the accurate estimates of consumption ex-
penditure can further improve the situation. From table 8 we observe
that the largest reduction in the FGT(2) index (to 5.89) was obtained
by making transfers to the households that were identified by the
study as being the poorest. Note that this type of transfer was accom-
panied by a strong reduction in the Gini concentration index among
the poor and of the Sen index. Moreover the fact that the HCR index
has not diminished –compared to the pre transfer situation– means
that most of the transfers reached the very poor households and in-
dividuals.10

9 The exact amount of the budget is 3,100,080EC$. This corresponds to 20%
of the hypothetical budget that would have been necessary to completely eradi-
cate poverty, i.e. the sum of the gaps between the average individual per-capita

consumption (averaged over the 100 replications) and the poverty line (3,400EC$).
10 In the case of “perfect” poverty mapping, i.e. when the consumption esti-
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Table 8
Comparing Different Transfer Schemes

Targeting Receivers HCR FGT(1) FGT(2) Gini

Pre transfer 0 36.68 13.87 7.07 44.18

5.32 2.69 1.62 0.94

Uniform transfer 68646 36.07 13.39 6.71 43.87

5.30 2.62 1.55 0.94

Parish (1) 6743 35.97 13.14 6.50 43.69

5.34 2.61 1.52 0.94

Villages (15) 5610 35.90 13.08 6.47 43.65

5.36 2.61 1.52 0.94

Enumeration Districts 5574 35.92 13.07 6.45 43.64

(22) 5.37 2.61 1.52 0.94

Households (1194) 6319 36.29 12.65 5.89 43.37

5.45 2.64 1.49 0.96

Ginipov SEN GE(0) GE(1) Eq−con

20.44 11.69 34.01 34.36 6438

1.17 2.80 1.53 1.78 786

19.89 11.19 33.35 33.88 6483

1.12 2.71 1.52 1.77 786

19.46 10.95 32.93 33.63 6483

1.11 2.68 1.50 1.77 786

19.48 10.93 32.88 33.58 6483

1.12 2.69 1.50 1.77 786

19.42 10.91 32.84 33.57 6483

1.12 2.69 1.50 1.77 786

17.61 10.33 31.85 33.20 6483

1.13 2.67 1.49 1.78 786

mates at the household level have no errors, an optimal allocation to the poorest
households would have had no effect on the head count ratio FGT(0), because

none of the beneficiaries of the transfer would have crossed the poverty line.
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In conclusion, when the poverty mapping leads to very accurate
estimates of consumption expenditure even at household level, this
information should be taken into account in order to better allocate
a scarce budget aimed at fighting poverty.

9. Strategies Undertaken by the Government

Since conducting the Country Poverty Assessment (CPA) in 2002, the
Dominica Government has had to enter into a Structural Adjust-
ment Programme (SAP) with support from the International Mone-
tary Fund, the World Bank, other members of the donor community
and regional organizations and governments. This is because the
economy suffered a very serious economic contraction of about 10%
during 2001 - 2003. As part of the SAP the government was forced to
control public expenditure especially through reductions in the pub-
lic sector wage bill and improvements in revenue collection. Many
ancillary agencies were privatized and a new valued added tax was
introduced replacing consumption and sales tax. In spite of the SAP

the Government endeavoured to protect social service expenditures,
which remained above 6 percent of the Gross Domestic Product. In
order to furthercushion the negative impact of the SAP, the govern-
ment also implemented a Social Protection Programme (SPP). That
programme provided employment, skills training and micro credit to
rural people, especially displaced banana farmers.

The Government also increased its Public Sector Investment Pro-
ject (PSIP) budget allocation from 8 percent of GDP in 2003 to 13.4
percent in 2007. There were also efforts to monitor the impact of
projects on employment creation and to focus on projects of rural
employment creation. Investments also focus on modernizing agri-
culture through green house technology and irrigation. These would
contribute to alleviating rural unemployment by encouraging farmers
who had left agriculture to return and by providing opportunities for
youth to enter the sector. Efforts also focused on increasing commu-
nity participation in, and benefits from,the tourism sector through the
implementation of a Community-Tourism Development Programme.
That project involved extending, improving and providing commu-
nity tourism facilities in conjunction with Community Based Organi-
zations .

Beyond these macro economic and sectoral measures, the Do-
minica Government in 2006 completed its Growth and Social Protec-
tion Strategy (GSPS). This strategy, which will serve as the country’s
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Poverty Reduction Strategy Proper, has received local and interna-
tional endorsement. The GSPS provides a framework that informs the
medium-term macro-economic parameters and targets, the structural
reform agenda, the medium term public investment programme and
the annual budgets to be presented to parliament. The GSPS was for-
mally launched in January 2007, although it already influenced policy
programmes and targets for the fiscal year 2006/2007. In 2006 the
country attained GDP growth of 4 percent, compared to 3.5 percent
in 2005 and 3 percent in 2004. In 2007 the Government also launched
the Growth and Social Protection Technical Assistance Credit with
funding from the World Bank. This project has four core objectives:

� making the public sector more efficient and effective;

� improving the investment climate;

� reforming the regulatory framework for the energy sector, and

� improving social protection.

The project will finance many of the structural measures con-
tained in the GSPS.

The Basic Needs Trust Fund (BNTF), funded by the Caribbean
Development Bank and the Government of Dominica was completely
reoriented after the results of the poverty map were published. Prior
to the poverty map BNTF took a universal approach to allocation of
projects using mainly demographic data to decide on locations to be
targeted for projects. The poverty map provided the weapon that
BNTF needed to launch a direct attack on poverty to help fulfil the
countries mandate to the Millennium Development Goals. BNTF now
uses the poverty map to target poor communities, neighbourhoods
and households.

The National Council for Early Childhood Education also used
the poverty map, to determine whether government assisted pre-
schools were to be located in some of the poorest neighbourhoods
in Dominica. That evaluation has influenced decisions on resource
allocation to the neighbourhoods that are in greatest need. Further-
more many medium to large social infrastructural projects were devel-
oped on the basis of data provided by the poverty map. A sanitation
project targeting poor households who have no access to sanitation
was developed. The data was used to verify the capacity of house-
holds in that community to pay for connection to the sewage system.
Households unable to meet the cost of secondary lines to the main
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system and the amount for connection have been identified. Sup-
ported by the data from the poverty map, they are being targeted for
assistance. Second, a housing project was developed for a poor ur-
ban community targeting persons who need better housing conditions
but are unable to undertake housing improvements on their own. By
physically visiting the communities, families were identified for assis-
tance. The poverty map data was used to verify the ability of the
identified households to pay for their improvements.

Finally in August 2007 the Dominica Social Investment Fund
(DSIF) was launched. The DSIF aims at reducing poverty and social
vulnerability in Dominica by carefully targeting the poor and the
vulnerable.

In conclusion, much use has already been made of the results
of the CPA and the poverty map; not just by the state but by civil
society organizations. In fact, the DSIF has proceeded to test the
accuracy of the poverty map by visiting the households and verifying
the data by way of brief interviews. The staff of DSIF has indicated
99 percent accuracy, an amazing result. Work has commenced on
another Country Poverty Assessment for Dominica. It will determine
whether the poverty measures undertaken by government and civil
society organizations are achieving the needed reduction in the level
of poverty for the country. Dominica is a signatory to the United
Nations Millennium Development Goals and is determined to achieve
all its targets.
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