








The Poverty Function

Finally, the following poverty function can be defined, linking the supply of social services via the level
of labor productivity to changes in the rate of poverty:

p=p(Q.T), @)

where p is a measure of poverty (inverse of headcount ratio) positively correlated with the marginal
productivity of labor (0, ), and T represents exogenous locational attributes, such as the relative gap in

income distribution (GNI-HNI gap) 'for the region or study area, the overall level of infrastructure
development, or the multi-attribute score of social services, defined below. The latter is defined as in
equations 17 and 18:

It follows from equations 5, 6, and 7 that

0 Up O
P—_P_ Gy (8)
Lxij HQyg Hxyj

Solution to the Optimization Problem

Substituting equation 6 in equation 5 yields

Q = AQ(K; x11, o) Xy W, I). )
It follows that
Qp = AL(X11, - X W), (10)
and
p =p(A; X114, o) Xps W T). (11)

Substituting equations 9 and 11 in the objective function, the optimization problem becomes
Maxy | oo F(ay, @p; Q, 1 A; X11, o) Xyuys W3 15 T), subject to B = YLy NTL, ;5.
Therefore the Lagrangian function can be defined as
F(ay, a2 Q03 4 X121, o, X W3 T) + A[B — PP Wi cijxij)- (12)

The first-order conditions are given by the following system of m + n + I equations plus the non-
negativity constraints

xll:Fxll - /1C11 =0

xl-j:Fxl.]. — )'Cij =0 > (13)
A:B _Z?=1Z;n=1 CijXij = 0

7 GNI stands for Gross National Income and HNI for Households National Income.
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where injstands for the first-order derivative of the objective function with respect to the individual

social service. The solution to the above optimization problem being the set of social services
{51, ..., x5}, it follows that

Q" = Q" (x{y, ., X7p), (14)
L* = L*(x{y, -, X{}), and (15)
p*=p (X1, -, X5)s (16)

where xj; = x{ay, ay; ¢ Q. 5; W, K, 1, T, A}.

Equations 14 to 16 can be estimated individually using ordinary least squares, or alternatively,
seemingly unrelated regression techniques, depending on the degree of correlation of the error terms
across equations.

The multi-attribute score variable T in the above equation is defined as follows: For each location
r, the score for social service j, say health, with respect to attribute i defining the existence of that service
in region 7, say the average distance to a health center, is given by

,
ST = Aij
ij =

7

r)°
maxr=1,,.”R{AU}

where Alrj is, for instance, the average distance to a health facility in location ». Equation 17
accommodates both discrete and continuous attributes. Moreover, such attributes are constructed so that
DSirj /!A;j = 0. For example, we would consider the inverse of the distance to the nearest health facility
instead of the distance itself. In other words, locations closer to a health facility are given a higher score
than those located far away.

It follows that for every location r, the total score over all attributes of service j is given by

S% = Xiz1Sij» (18)

with S”; > 0 by construction.

The system of equations 1 through 7 is presented graphically in Figure 3.5b for the case of two
social services, X; and X,, each consisting of two subtypes of services. The government maximizes its
overall utility function (equation 1) through subutilities #; and u,, yielding the optimum composites of
social services X; and X, (equation 4), under constant sectoral expenditures B; and B, (equation 3),
leading to a decrease in poverty levels from P, to P; (equation 7), via the increase in labor supply from
L;;to L';; and of labor productivity from ¢;, to ¢';; (equations 6 and 5, respectively). The straight, 30-
degree-angled line in the third quadrant reflects the assumption of a ratio around 1 between the change in
the growth rate and that of the poverty rate, as supported by the empirical estimates of the growth poverty
elasticity.

The optimization problem described above is presented graphically in Figure 3.5b for the case of
two social services X; and X, each consisting of two subtypes of services. The government maximizes its
overall objective function (equation 1) by eliminating the GPE or GPS gap, subject to the budget
constraint (equation 4), yielding the optimum composites of social services X; and X, the realization of
convergent growth and poverty targets, as defined by equations 14 and 16, resulting in the decrease in
poverty levels from P, to P;, via the increase in labor supply from L;, to L';; and of labor productivity
from ¢;, to ¢';; (equations 15 and 10, respectively). The straight, 30-degree-angled line in the third
quadrant reflects the assumption of a convergent growth—poverty pathway, or a ratio around 1 between
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the change in the growth rate and that of the poverty rate, as supported by the empirical estimates of the
growth—poverty elasticity.

Figure 4.5a. Convergent services PE, labor Figure 4.5b. The optimization problem
productivity, and poverty outcomes

fudy

Quality and Effectiveness of Current Public Expenditures in Social Sectors

Before looking into the conditions for raising the convergence of public expenditures in social sectors,
one ought to ask whether current expenditures have any effect at all on income levels and distribution. In
other words, have social public expenditures been adequately targeted at the poor and effective at
improving income distribution? The next question then is the extent to which there exists a scope to
improve public expenditure policies and programs so as to better target the poor and/or prevent a
worsening of income distribution, in particular between regions or across gender and other socioeconomic
groups. In most countries, a substantial gap exists between per capita national income . and per capita
national household income as measured by household surveys. To make a good assessment of the
implications of the level and composition of public expenditure in social sectors on income distribution,
we must consider not only their effects on the dispersion of income or consumption within the household
sector but also their effects on the GNI-HNI gap. Changes in the GNI-HNI gap offer a good first
indicator of the extent to which public expenditures have an impact on income distribution. Many factors
affect the GNI-HNI gap, including among others the level and structure of taxation and the level and
composition of public spending; such factors may vary over time and across countries. In addition to the
fiscal variables, several other structural/macroeconomic factors, including per capita GDP, rates of
economic growth, debt indicators, and certain institutional factors, affect the GNI-HNI gap. Evidence of
the impact of public expenditures on income distribution within the household sector can be analyzed by
disaggregating such expenditures into several components and seeing how changes in the total per capita
expenditures and changes in the composition of such expenditures affect distribution.

The techniques used to analyze the quality and effectiveness of current public expenditures in social
sectors focus on the following:
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a. A measure of household participation in national income. This is done through estimation of the
GNI-HNI gap as a function of the levels and composition of taxes and public expenditures as
well as relevant control variables. The actual specification of the estimating equation(s) is to be
developed as part of the research process.

b. An econometric model to study the impact of public expenditures on income distribution within
the household sector. The total household population of a country is thereby divided into different
major subregions and into M social groups. Parameters are then estimated separately for M
different equations as follows:

Yig =¥y +a1iBjt +a, 1,

VA E,, =12, M (19)

where y,, stands for the per capita household income of a particular group i at time ¢ in
subregion j (alternatively, one may use per capita consumption levels); Y, is the average
household per capita income in the study area; B, is the stock vector of public goods and social
services; y,; represents unobserved effects specific to the social group and country; V, represents
unobserved time effects; and £, represents random disturbance. All income variables will come

from household living standards measurement study—type surveys in each of the countries.
Following Lopez and Galinato (2007), three categories of public expenditures can be considered
in equation 19: (1) expenditures in social services (education, health, and social safety nets); (2)
public expenditures outside of the social sectors (e.g., technology, infrastructure, law and order,
etc.); and (3) other public expenditures.®

Parameters in equation 19 are obtained by estimating the equations in differences as that
allows the use of flows of public expenditures as proxies for the changes in the stocks of services
that may affect the changes in group income.’ This also helps to mitigate possible biases due to
omitted variables. Approaches to deal with possible biases associated with reverse causality will
be developed as part of the research work, including eventual use of an approach based on a
recent paper by Lopez and Islam (2008), who deal with the problem of reverse causality in
estimating the relationships between economic growth and the structure of public spending, also
using aggregate panel data.

c. In-depth interviews and detailed analyses of social expenditures. A detailed review of public
expenditures in social services through in-depth interviews at the level of central and local
government is a first step toward identifying the reasons for and possible solutions to an eventual
failure of social sector public expenditures to reduce poverty and improve income distribution.

Measuring the Supply of and Access to Social Services

The multi-attribute score indicator discussed above is applied to Ugandan data as an illustration. We use
the Ugandan National Household Survey 2005-2006, which covered about 7,400 nationally
representative households (UBOS 2007). The survey was comprehensive and had five modules:
socioeconomic, agriculture, community, market, and qualitative. It includes data on production and sales
of different crops. In terms of attributes, (4;;), over more than 600 communities, we found 28 attributes
for infrastructure, 35 for health, 11 for extension, and 15 for education. The list of attributes extracted
from the survey is presented in Appendix 2.

¥ The “other public expenditures” category includes mainly government expenditures in private goods, including
non-safety-net-related subsidies, the so-called development expenditures, as well as “unproductive” expenditures,
such as defense and debt service.

% This is important given that, while we have data on the flows of government expenditures for various key components, we
do not have reliable measures of their respective stock levels as would be needed to estimate equation 19 directly.
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Equations 17 and 18 were computed for four main regions of Uganda—the country’s central,
eastern, northern, and western areas. The results are presented in Figure 4.6. Several interesting facts can
be noted. First, the distribution of scores is very uneven across services and areas. In terms of geographic
distribution, the western area exhibits much higher scores with respect to health services than the
remaining three regions, whereas the central region is relatively better supplied with education and
extension services. Second, the distribution across service sectors shows considerably higher scores for
health services, six times higher than for education and extension and significantly higher than
infrastructure. The latter is by far the scarcest service. Finally, scores for individual services are highly
uneven for a given region, raising the issue of imbalance in availability and uses of such services.
Although one cannot assume that the scores have to be the same for every service sector, the severity of
the indicated imbalance must mean that the returns on investment in some services may be affected
negatively by the lower availability of others. For instance, the extremely low infrastructure score must
limit the returns that can be realized from extension services. Low infrastructure development should also
limit access to health services and thus reduce returns on investment in the health sector.

Figure 4.6. Social attributes scores across Ugandan regions

10.00

m Central = Eastern m Northern mWestern
9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00
1.00

0.00

Extension Health Infrastructure  Education

lllustrative Evidence of the Impact of Social Services on Productivity

In the following sections, we carry out analysis to provide initial evidence to support the theory of
convergence. We do this in three distinct steps. First, we estimate the relationship between individual
social services as well as subtypes of services and production efficiency among farming households. The
results will indicate the extent to which there is scope to raise the level of household efficiency through
adjustments in the mix of services. We then evaluate the relationship between efficiency and poverty
outcomes among the same households. Finally, we estimate the impact of expenditures on social
outcomes, that is, the access to services and their impact among farming households. The three sets of
findings together allow us to link expenditures to social outcomes, and the latter to efficiency and poverty
outcomes among farming households.

The Impact of Social Services on Production Efficiency

We illustrate the impact of alternative social services among farming households using the same Ugandan
National Household Survey. The list of attributes extracted from the survey is presented in Appendix 2.
We use the survey results and the formulas indicated in section E of Appendix 2 to construct disease
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prevalence and educational attainment scores for individual households in the survey areas. We then use
the attribute scores to estimate the impact of education attainment and illness prevalence, as proxies of the
impact of education and health services, on agricultural efficiency, assuming a stochastic production
frontier of the following form (Battese and Coelli 1995; Kumbhakar and Lovell 2000):

g, = f(x.. B)e, explv,), (20)

where i =1,..., N indexes farmers, ¢, is a (n X 1) vector of output for farmer i, x; is a (1 X k) vector of

associated inputs, f is a (k X l) vector of unknown parameters to be estimated, and ¢; represents farmer
i's level of efficiency. In addition, the farmer’s production activity is subject to a stochastic shock

v, ~ N(O,of).

In log form, equation 20 can be written as
k-1
lnq[=ﬂo+2ﬂjlnxij+lngi+ui. (21)
j=1

Letu, = —Ing,, it follows that
k-1
Ing, = B,+ . B, Inx; —u, +v,, (22)
j=1

where u, ~ N+(O,Gf), and A=0,/0,.

Since variables influencing agricultural efficiency (g;) may also have a direct impact on
agricultural production (g;), we adopt the approach proposed by Wang and Schmidt (2002) and Liu and
Myers (2009) where equation 22 is rewritten as follows:

Inq; = Po + Xj=1 Bilnxy; + v —u(z, 0), ui(z;,0) = 0. (23)

where z; include health and education variables. Thus, to achieve both efficiency and consistency, the
frontier function and the inefficiency segment are jointly estimated using a one-step maximum likelihood
estimation procedure.

The marginal effect of z; on production (gq;) and efficiency (u;) is given by

CLEQqilxi, 2D/ Dz = TE (—uglxg, 21/ 7z, (24)

Equation 24 represents the semi-elasticity of output (efficiency) with respect to exogenous factors—that
is, the percentage change in expected output (efficiency) when z;;, increases by one unit.

The results of the estimation are presented in Table 4.1. They show positive production
clasticities with respect to land and labor as expected, with a labor elasticity (0.11) that is slightly higher
than the elasticity of land (0.10).'" The results also show that the marginal effect of educational
attainment on agricultural efficiency is significant and positive. The marginal effect of illness on

19 Overall, the production function does not exhibit a constant return to scale technology.
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among rural households. The third element of the proof is to show the extent to which public expenditures
can improve social outcomes, which would raise efficiency, which in turn would lower poverty levels.

In the absence of public expenditure data on individual subtypes of social services at the district
level, we use expenditures by individual households on these services as proxies. Changes in public
expenditures on services would affect efficiency and poverty by increasing access to services and
improving social outcomes. The same can be said about changes in household expenditures on services.
One can therefore interpret higher household expenditures on individual services as an indication of
greater access, just as would result from an increase in public expenditures on services in line with the
convergence theory, that is, by targeting them toward broadening access and use of priority subservices.

Accordingly, we start by estimating the impact of changes in household expenditures on school
fees, books, and uniforms on educational attainment. For health services, we estimate the impact of
changes in household expenditures on consultation fees on the disease prevalence. For the latter sector,
we could run the estimations for different types of illnesses. The lack of data did not allow us to
disaggregate the estimations on the education side. Rather, we computed a log-linear model of overall
educational attainment to estimate the impact of household expenditures. On the health services side, we
estimate a simultaneous equation system where both illness incidence and consultation fees are
endogenous. The reason is that the relationship between health expenditures and illness incidence is not
linear, since the incidence of illness should lead to higher expenditures for treatment, while higher
expenditures on preventive consultations should reduce the disease prevalence.

In both cases, attribute scores aggregating access to services are used as endogenous variables.
The estimations were carried out for all households as well as for poor and nonpoor households,
separately. The results are summarized in Figure 4.11. Detailed results from the simultaneous equation
estimations are presented in Table A.3 in Appendix 1. The estimated health expenditure elasticities are all
positive, except in the case of expenditures by poor households on books, where the elasticity is
statistically nonsignificant. The health expenditure elasticities, in contrast, are all negative and statistically
significant. The health expenditure elasticities are much higher, in absolute terms, for poor households.
For education, elasticities tend to be higher for poor households with respect to expenditures on uniforms,
while the opposite is observed for expenditures on school fees. All in all, however, the estimated
coefficients support the hypothesized relationships between expenditures and social outcomes.

Figure 4.11. Expenditure elasticity of education and health services among Ugandan households
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The evidence that is presented in the preceding sections is summarized in figures 4.12a and 4.12b
below. The diagrams illustrate the workings of the theory behind the convergence agenda, which posits
that social services are not growth-neutral, meaning that countries facing the double challenge of meeting
short-term social needs resulting from large-scale poverty while at same time having to significantly
expand investment to boost long-term growth and reduce future poverty can achieve faster progress on
both fronts by optimizing expenditures in social sectors so as to maximize their contribution to labor
productivity increases among poor households.

In the case of countries facing a GPS gap and thus having to overcome a growth deficit to sustain
the rate of poverty reduction, expenditure policies would have to focus on maximizing the efficiency
impact of social services first and foremost, as indicated by the top circles in both figures. In countries
dealing with a GPE gap, where growth is not translating into enough poverty reduction, the focus would
go beyond the narrow target of efficiency to consider the scope for deploying services to meet short-term
social needs and reduce the impact of poverty.

Figure 4.12a. Expenditures, social outcomes, and poverty
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Figure 4.12b. Health expenditures, illness, and poverty

— Consultation fees
HEALTH EXPENDITURE

HEALTH OUTCOME — Headaches Diarrhea Cough Malaria
| il
\'-.\ | | ;
| : IS
! . | /
043)° 038)° 027" [-ong)°
| £
\ [ F; -
\ | | ’
. y I
J
PRODUCTNITY OUTCONE |J Agriculturz| efficiency )
|
= |
L)
Poverty )
POVERTYOUTCOME | [probability|

Notes: Based on data from Ugandan National Household Survey 2005-2006.
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Data Requirement and Future Research Agenda

The current paper has (1) discussed the terminology used in describing the problem being studied and
formulated the assumptions and hypotheses underlying the research; (2) defined a typology of growth—
poverty pathways; (3) developed metrics to measure the strength of the relationship between growth and
poverty reduction; (4) laid out the theory for the measurement of the degree of convergence of public
expenditures on social services, that is, the extent to which they are optimized with respect to their impact
on labor productivity and growth; and (5) outlined models for (a) the quantification of social services
availability at the local level using a single-score concept, (b) the evaluation of the quality and efficiency
of public expenditures in social services sectors in rural areas, and (c) the optimization of public
expenditures allocation to maximize the impact on growth and poverty reduction; as well as (6) provided
initial evidence proving the validity of the theory of convergence. The next steps are to gather the
required primary data and apply the different models proposed in this paper to study cases involving more
disaggregated social services data.

The main data challenge is that social services and expenditures in these areas are not normally
disaggregated into the various sub-bundles. And where they are, they may be at the national and not
decentralized level. Assembling the necessary primary and secondary data will require, in addition to
existing sources, the implementation of household and community surveys in selected countries. The
econometric models will then be applied to such data to estimate parameters linking the supply of and
access to individual subtypes of social services to changes in labor productivity and incomes. This part of
the analysis can be disaggregated by social categories, making it possible, for instance, to highlight
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differences across gender, ethnicity, or other socioeconomic characteristics. More specifically, we intend
to combine three different approaches:

1. Econometric models with secondary macro-level (and partly micro-) data. This will require
relatively large (preferably geographically disaggregated) time series data on social spending,
growth, and poverty plus a recent living standards measurement study—type household data set.

2. Econometric models with primary micro-level data. Household and community surveys will be
carried out in selected areas where significant variability is observed in terms of social policies.
Accordingly, a clear sampling framework will be designed to address selectivity issues.

3. A micro-simulation model combined with a computable general equilibrium (CGE) model, to
simulate the long-term growth and poverty impact of changes in the composition of health,
education, and social safety services. While CGE models consider cross-activity
interdependencies and facilitate simulation of behavioral responses across institutions, micro-
simulation models allow for more heterogeneity and a much more detailed description of
household behavior.

The overall findings would then be applied to define service-provision strategies that would help meet
social needs while maximizing and sustaining the contribution of public expenditures to growth and
poverty reduction in rural areas. Our methodology also allows an explicit assessment of the linkage
between progress in MDG 1 and MDGs 2 through 7.
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APPENDIX 1

Table A.1. Review of elasticities of growth with respect to poverty among African countries

Country/region Elasticity Years Source
Elasticity of poverty with respect to mean household expenditure
Ghana -0.99 1992—-1998 Christiaensen, Demery,
Madagascar -0.27 1993-1997 and Paternostro 2002
Madagascar -4.51 1997-1999
Mauritania -0.82 1987-1995
Nigeria -1.3 1992-1996
Uganda -1.21 1992-1997
Zambia -0.56 1991-1996
Zambia -0.35 1996-1998
Zimbabwe -1.23 1991-1996
TAKWIMU (Bureau of
Tanzania -0.69 Statistics, Tanzania) 2000

Elasticity of poverty with respect to GDP per capita

Ghana
Senegal
Uganda
Burkina Faso

Ethiopia
Ghana
Zambia
Uganda

Kenya

Coastal countries avg. (-

-1.19
-0.95
-1.04
-2.00

Baseline scenario at current
trends

-1.10

-1.49

-0.35

-0.98

-0.67

Natural resources—rich avg

12)
Benin (-1.9)
Cote d'Ivoire (-2.3)

Gambia (-1.2)
Ghana ( -1.4)
Guinea-Bissau (-0.3)
Kenya (-1.1)
Madagascar (-1)
Mozambique (-1.4)
Senegal (-1.5)
Tanzania (-0.6)
Togo (-0.8)

1)
Cameroon (-1.2)
Congo Rep (-1)

Guinea (-0.7)
Mauritania (-1.5)
Namibia (-1.3)
Nigeria (-0.6)
Zambia (-0.4)
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Early 1990s to early
2000s

Agriculture-led and
nonagriculture-led
growth
-1.66 and -0.73
-1.78 and -1.33
-0.58 and -0.38
-1.58 and -1.10

-1.25 and -0.57

Land-locked avg. (-0.7)

Burkina Faso (-0.9)
Burundi (-0.7)
Central African
Republic (-0.4)
Chad (-0.4)
Ethiopia (-0.4)
Lesotho (-0.9)
Malawi (-1)
Mali (-0.6)
Niger (-0.7)
Uganda (-1.2)
Zimbabwe (-0.7)

World Bank 2005

Diao et al. 2007

UNIDO 2004



Table A.1. (continued)

Country/region Elasticity Years Source
Sub-Saharan Africa Mosley, Hudson, and
(SSA) -2.17 1990-1999 Verschoor 2004
Elasticity of poverty with respect to survey mean income
SSA including South Bhorat 2005
Africa and Nigeria -1.23 1981-2001
SSA excluding South
Africa and Nigeria -2.32 1981-2001

Source: Fan et al. 2008.

Table A.2. Results of the probit model for poverty

Dependent variable: binary (1 if poor, 0 if not poor)

Coefficient” SE

Technical efficiency -1.609 * 0.330
Male (1 if male, 0 otherwise) -0.032 0.057
Urban (1 if live in urban, 0 otherwise) 0.030 0.082
Age (years) -0.001 0.009
Age squared 5.52E-06 8.5E-05
Central region (default)

Eastern region 0.072 0.078
Northern region 0.689 * 0.077
Western region 0.155 ** 0.077
Intercept 0.412 0.309

Wald: 162.8; p-value = 0.00
Pseudolikelihood: -2113.8
# Observations: 3,593

& * *%: significant respectively at 1% and 5%.
" S.E.: standard error.
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Table A.3. Health services expenditures and illness incidence among households

All households Poor households Nonpoor households
Coefficient SE’ Coefficient SE’ Coefficient® SE’
1lness incidence
(score)*
Consultation fees
(10,000 Ugandan
Shilling) -0.0532 * 0.0140 -0.0867 **  0.0365 -0.0470 * 0.0151
Male 0.1825 * 0.0248 0.1942 * 0.0414 0.1760 * 0.0316
Age 0.0391 * 0.0038 0.0337 * 0.0063 0.0431 * 0.0048
3.72E- 6.34E- 4.72E-
Age square -0.0004 * 05 -0.0004 * 05 -0.0004 * 05
Central region
(default)
Eastern region 0.0862 * 0.0301 0.0669 0.0529 0.0954 * 0.0369
Northern region -0.1303 * 0.0347 -0.2012  * 0.0614 -0.0699 0.0451
Western region -0.1428 * 0.0301 -0.2292  * 0.0538 -0.1064 * 0.0367
Intercept -0.4537 * 0.0893 -0.2544  *** 0.1472 -0.5676 * 0.1139
Consultation fees
(10,000 Ugandan
Shilling)
Illness incidence
(score)’ 1.7395 * 0.4199 1.7126 * 0.5790 1.7922 * 0.5521
Distance to the
nearest health
facility (km) 0.1034 * 0.0067 0.0757 * 0.0098 0.1152 * 0.0088
Central region
(default)
Eastern region -0.7004 * 0.1510 -0.4287 **  0.2116 -0.8224 * 0.2035
Northern region -0.9688 * 0.1517 -0.7347 * 0.2033 -1.0036 * 0.2230
Western region 0.4908 * 0.1571 0.4248 ***  (0.2499 0.5374 * 0.2003
Intercept 0.5424 * 0.2290 0.3394 0.3232 0.6128 * 0.3008

dx wx kdok: gsjonificant respectively at 1%, 5%, and 10%.
®S.E.: standard error.
“In log.
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APPENDIX II

SOCIAL SERVICES ATTRIBUTES IN UGANDA

A. EDUCATION SECTOR

General attributes

1.

AR

Does a Parent Teachers Association operate? (Yes =1, No =0)

What is the official school fee per child (highest grade) per year (shillings)?

Average spent on text-books and other materials per child in highest grade per year (shillings)?
What is the ratio of students per teacher (all grades)?

How many passed the national examination last year?

Condition of building(s) in general (code)

a.  Well maintained (6)
b. Average (5)
c. Poor maintenance (4)
d. Very poor maintenance (3)
e. No buildings/no furniture (2)
f.  No proper building/furniture (1)
g. Others (specify) (0)
Has maintenance improved or otherwise over the last year? (code)
a. Really improved (4)
b. Some improvements (3)
c. Same (2)
d. Some deterioration (1)
e. Really deteriorated (0)
f.  Constructed this year (.)

Education facilities: Availability

8.
9.

Government primary school: 1 if available, 0 if not
Private primary school: 1 if available, 0 if not

10. Government secondary school: 1 if available, 0 if not

11. Private secondary school: 1 if available, 0 if not

Education facilities: Distance
12. Government primary school

13. Private primary school
14. Government secondary school
15. Private secondary school

B. EXTENSION SECTOR

1.

2.

Proportion of farmers using improved seeds
a. All of the community (4)
b. More than half (3)

c. Half(2)
d. Less than half (1)
e. None (0)

Proportion of farmers using chemical fertilizer
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3.

4.

b

8.
9.

a. All of the community (4)
b. More than half (3)

c. Half(2)

d. Less than half (1)

e. None (0)

Proportion of farmers using pest management
a. All of the community (4)
b. More than half (3)

c. Half(2)
d. Less than half (1)
e. None (0)

Proportion of farmers with irrigation facility
a. All of the community (4)
More than half (3)
Half (2)
Less than half (1)
None (0)
Proportion of farmers using ox driven ploughs
All of the community (4)
More than half (3)
Half (2)
Less than half (1)
None (0)
Proportion of farmers participating in rental markets of ox driven ploughs
. All of the community (4)
More than half (3)
Half (2)
Less than half (1)
. None (0)
Is there an agricultural extension center in this community (LC1)? (1 if yes, 0 if no)
How far away is the agricultural extension center from the center of this community in
kilometers?
Proportion of farmers visited by extension agents in the past 12 months
a. All of the community (4)
b. More than half (3)

TOBEITATIER MO A0 T

0

c. Half(2)
d. Less than half (1)
e. None (0)

Proportion of female farmers visited by extension agents in the past 12 months
Is this community (LC1) covered under NAADS program? (1 if yes, 0 if no)

C. HEALTH SECTOR

General
1. Average number of patients treated per day during week days.
2. How many full-time doctors are posted in this health facility?
3. How many part-time doctors work in the health facility?
4. How many full-time nurses & mid-wives are posted in the health facility?
5. How many part-time nurses & mid-wives work in the health facility?
6. How many other health workers are posted in the health facility?
7. How many nurses & mid-wives are working today in the facility?
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.

23.

What is the bed capacity of the health facility?
For how many hours is the facility open for public in a week?
Is Fansidar (SP) available in your facility? (Yes = 1; No = 0)
Is cotrimoxazol available in your facility? (Yes = 1; No = 0)
Are there any oral rehydration packages available? (Yes = 1; No = 0)
Are there acute respiratory disease medications available? (Yes = 1; No = 0)
Are contraceptives available in your facility? (Yes = 1; No = 0)
Are there children’s immunization vaccines (particularly DPT and measles) available?
Regular and available for all types (3)
A few regularly available, others at specified periods (2)
a. Irregular supply (1)
b. No supply (0)
Fee for initial consultation (shillings)
Price for Fansidar (SP)—adult dosage (shillings)
Price for cotrimoxazol—adult dosage (shillings)
Is there any equipment to sterilize needles etc.? (yes = 1; no = 0)
Is there any cooling storage with back-up power supply? (code)
a. Yes, with back-up supply
b. Yes, without back-up
c. No
Is minimum supply of sterile needles & syringes available? (Yes =1, n =2)

Health facilities: Availability

24.
25.
26.
27.
28.
29.

Health unit government: 1 if available, 0 if not
Hospital government: 1 if available, 0 if not
Health unit NGO: 1 if available, 0 if not
Hospital NGO: 1 if available, 0 if not

Private clinic: 1 if available, 0 if not
Pharmacy: 1 if available, 0 if not

Health facilities: Distance

30.
31.
32.
33.
34.

35.

Health unit government
Hospital government
Health unit NGO
Hospital NGO

Private clinic
Pharmacy

D. INFRASTRUCTURE SECTOR

Infrastructure: Availability

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

0.

Only dry season feeder roads: 1 if available, 0 if not
All season feeder roads

Trunk road (murram)

Trunk road (tarmac)

Bus stop

Taxi/matatu stop

Railway stop

Factory employing at least 10 people

Waterway transport

Truck/pickup for transporting inputs/produce
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11. Post office

12. Telephone service

13. Bank branch office

14. Microcredit institution

Infrastructure: How far?
15. Only dry season feeder roads
16. All season feeder roads
17. Trunk road (murram)
18. Trunk road (tarmac)
19. Bus stop
20. Taxi/matatu stop
21. Railway stop
22. Factory employing at least 10 people
23. Waterway transport
24. Truck/pickup for transporting inputs/produce
25. Post office
26. Telephone service
27. Bank branch office
28. Microcredit institution

E. ATTRIBUTE SCORES FOR HEALTH AND EDUCATION

For each household / , every member i of the household has a score for social outcome j given by

Sy = — —

U maxes,ufay)
It follows that for every household 4, the total score for social outcome j is given by
Sj = XiZ1Si)-
By construction, S j2 0.
Individual attributes are calculated as follows:

1. For the health sector, attributes are calculated based on the incidence of given illnesses, with a
value of 1 if the household member is affected and 0 otherwise.
2. The attributes in the educational sector are computed based on the following rule:
attribute = 1 if not completed primary 1
attribute = 2 if completed primary 1
attribute = 3 if completed primary 2
attribute = 4 if completed primary 3
attribute = 5 if completed primary 4
attribute = 6 if completed primary 5
attribute = 7 if completed primary 6
attribute = 8 if completed primary 7
attribute = 9 if completed junior 1
attribute = 10 if completed junior 2
attribute = 11 if completed junior 3
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attribute = 12 if completed secondary 1

attribute = 13 if completed secondary 2

attribute = 14 if completed secondary 3

attribute = 15 if completed secondary 4

attribute = 17 if completed secondary 5

attribute = 18 if completed primary 6

attribute = 19 if post secondary specialized training
attribute = 20 if completed degree and above
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APPENDIX 11l

The Relationship between the Value of € Based on the Poverty Rate and the Inverse
Poverty Rate

The derivation of the GPE and GPS gaps are based on the assumption of a 45-degree line depicting the
convergent growth—poverty path, yielding a tangent value of 1, in line with the empirical estimates of
growth—poverty elasticities summarized in Appendix 1. The above elasticity estimates are based on the

poverty rate, whereas the geometrical constructs in Figure 3.1 are based on the inverse poverty rate.

Consequently, the mathematical expressions for the poverty overhang and growth deficit that are used as

measures for the GPE and GPS gaps, respectively, are based on an elasticity formula using the inverse

poverty rate and not the poverty rate itself. The relationship between the two elasticity formulas is derived
below to verify that this should not affect the validity of the GPE and GPS indicator as defined in the text.

First, let ¢ = i—ig be the elasticity of growth (R) with respect to poverty, using the

poverty rate (P), and &' = 2—5% the elasticity of growth with respect to poverty, using the inverse poverty

rate (p).
The inverse of the poverty rate being p; = 1/P;; its first difference Ap can be written as
1 1 (Pe—P¢—1)
A = — === = —
P =Pt~ Pe-1 Pt Pt P¢Pr—q

Further, the average of the inverse of the poverty rate for any two periods is given by

p oot o L(1y L) Gt

2 2\p, ' Py) T 2PPey
It follows that
£ = AR (Pe_1+Py)/2P;Pr_y _  ARP _
(Pt—Pt—1)/PtPr—q R AP R

The absolute value of the elasticity is the same, thus confirming the validity of the geometric and
mathematical derivation of the GPE and GPS indicators, and its conformity with observed empirical
estimates.
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