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I dentifying the Poor for Efficient Targeting:
Resultsfor Papua New Guinea

John Gibson®

Many countries try to protect their poor during structural adjustment. Targeting is
needed to prevent benefits leaking to the non-poor but screening for direct
transfers may be too costly for deveoping countries. One solution is indirect
targeting, based on the characteristics of the poor. Household survey data for
urban areas of Papua New Guinea are used to show how a poverty index and
probit estimation can identify multiple characteristics of poor households. The
results suggest that interventions should be targeted towards larger households,
where the head is unemployed and has lower levels of schooling. Female headship
and age are not useful characteristics for targeting.

1. Introduction

Many poor countries, and some rich ones including New Zealand, have undergone
“structural adjustment” during the last 15 years. Adjustment has taken a variety of
forms but one common element is that there are significant transitional costs, and
the transition takes longer than initially expected (World Bank, 1994). Countries
beginning a structural adjustment now know that they face considerable short-term
pain before any long-term gains occur. This raises a problem for public policy of
how to protect the poor and vulnerable during structural adjustment. This is a
concern not just for the country involved but also for donors and multilateral
institutions, who may have pressured the country into adopting the reforms. There
isnot just intrinsic concern for the poor; the risk of policy reversal can be greater if
sudden, sharp increases in poverty occur during the reforms.

This paper shows how household survey data can be used to identify the
characteristics of poor households and help target interventions to protect the poor
during adjustment. The case presented is for Papua New Guinea, which has
recently begun a World Bank-led structural adjustment programme. This
programme began in 1995 with cuts in government spending, tightened monetary
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policy, a floating of the currency, the introduction of user-fees for public services
and the redirection of public spending towards rural areas. The initial result was
that real GDP and forma sector employment fell by five percent, while the
inflation rate rose from three percent in 1994 to 19 percent in 1995. Following
public criticism of the adjustment programme, the government allocated K15
million for poverty aleviation in the 1997 budget." The aim of this paper is to
show which characteristics of households should be used if this poverty alleviation
fund (and other future interventions) is to be well-targeted toward the poor.

The current study makes two contributions. It adds to the slender body of
literature on the micro-economy of households in Papua New Guinea. The last
published household survey was carried out in 1975 (Bureau of Statistics, 1977)
and alimited amount of case study research was carried out in the 1980s (Morauta,
1984). The current data are more recent and more comprehensive because an
existing but unprocessed household survey from the late 1980s was analysed for
the first time as part of the research underlying this paper. This survey only
covered urban households (one-sixth of the population), but this restriction may not
be too serious because the main effects of structural adjustment - higher prices,
reduced employment, and increased charges for public services - are likely to be
felt more by urban households than by rural households. Rural households are less
vulnerable because they produce their own food (landlessness is amost unknown),
are not dependent upon employment income, and already lacked access to
government Services.

The second contribution of the paper is that it is one of the few internationa
studies to use a multivariate analysis of the factors associated with being poor. A
decomposition approach has more usually been applied (e.g., Grootaert, 1994),
which, like most forms of cross-tabulation, is restricted in the number of
dimensions that can be varied a one time (e.g., poverty rates broken down by
region of residence and economic activity of the household head). In this paper |
use a poverty index and limited dependent variable methods to identify multiple
characteristics of poor urban households.

The next section of the paper examines the information requirements for
targeting interventions. The presentation of the case study begins in Section 3
where the household survey data and the methods used in the analysis are
described. In the next section the main findings on the regional and socio-
economic correlates of poverty are presented. Section 5 offers some lessons and
policy suggestions.

1 K1=Nz$1.07.



2. Requirementsfor Efficient Targeting

Successful and financially feasible interventions to reduce the impact of structural
adjustment on the poor require targeting to prevent leakages of benefits to the non-
poor. The form targeting takes depends on the ability of governments to identify
the vulnerable poor. If the poor can be identified on a household or individua
level, transfer payments or some other form of direct assistance can reduce their
vulnerability to adjustment. This has been termed “direct targeting” (Glewwe and
de Tray, 1987). An example of direct targeting was practised in New Zealand, with
increased direct transfer payments under the Family Assistance benefit mitigating
the regressive effects of introducing the Goods and Services Tax. An example
practised in some developing countries is supplementary feeding for people who
display clear signs of malnutrition or for individuals with visibly special needs,
such as lactating women.

A serious problem with direct targeting is that screening to identify the poor is
costly. It requires an extensive information gathering and verification
administration, which is usually provided by the state although in some cases by
churches and other non-governmental organisations. Because direct targeting
involves distributing benefits to some people but not to others it requires personnel
who can resist the temptations of corruption. Unfortunately these conditions are not
often present in developing countries and extra expenditures to create the necessary
administrative capacity for direct targeting are unlikely under the conditions of a
structural adjustment. If less costly shortcut methods are used the screen is often
too porous, in which case many non-poor households may receive benefits. For
example, self-reported income was used to determine eligibility for food rations in
Sri Lanka, with the result that three times the number of households estimated to
be eligible received rations (Freeman, 1981).

If providing assistance directly to the poor is not feasible, intervening on the
basis of the characteristics of the poor may be required. This has been termed
“characteristic targeting” (Glewwe and de Tray, 1987). This can be considered as a
form of statistical discrimination where lack of information causes programme
providers to use average characteristics to target intended beneficiaries? For
example, if the vulnerable poor consume large amounts of certain food items that
are rarely consumed by wealthier households, the use of subsidies to lower the
price of such items could protect the vulnerable poor with little leakage to better-
off households.? If the poor are highly concentrated in certain regions or districts,
the provision of public services to those areas could be increased. Or, if poor
people are found predominantly in large households, school fees subsidies could be

2 Statistical discrimination uses ascribed personal characteristics to provide information,
relevant to an exchange, which is costly to obtain by other means (Muser, 1987).

3 The price of cassava is subsidised in Indonesia on this basis (Timmer, Falcon and Pearson,
1983).
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introduced where, for example, a family with three children in the same school did
not have to pay fees for the third child.

The administrative costs of characteristic targeting are much lower than the
costs of direct targeting because there is no need to assess the eligibility of each
individual person or household. Leakages will be minimised if it is costly for the
non-poor, in either financial or welfare terms, to adopt the characteristics of the
poor just to become eligible for the intervention. This means that the substitution
possibilities for the targeted characteristics should not be too elastic, which can be
tested for, at least with subsidies on goods.

Finally, interventions to protect the poor must be designed so that they do not
create incentives for individual choices that contribute to poverty or cause overly
inefficient resource allocations. The “poverty trap” problem should not matter if
the interventions are designed to only apply as transitional measures. For example,
if subsidies are targeted on the basis of household size, people are less likely to
have extra children if they know the intervention is only going to last four or five
years. The efficiency problem is likely to depend on the size of government
expenditures required for the interventions and the degree of existing distortionsin
the economy.

3. Data and Methods

The case study results below are derived from the Papua New Guinea Urban
Household Survey (UHS), which was carried out in the late 1980s. Funding
difficulties restricted the survey to just six out of the ten provinces planned, and
also delayed surveying in two provinces. Nevertheless, the sample of 1093
households is a valuable source of information because: (i) the sampling frame was
relatively recent (the 1980 Census), (ii) the sampling of households was staggered
over the year in each town to remove seasonad effects, and (iii) the data were collected
with persona income and expenditure diaries, rather than by the less accurate recall
method. In addition to income and expenditures, the persona diaries aso collected
data on the value of own-production, gifts given and received of goods, services and
money, and the value of informal sector sales. Household stocks of magjor food items
were also measured at the start and end of the survey period. These various modules
of the persona diaries allow consumption values and quantities to be derived from net
purchases, own-production, net gifts, and stock changes.

The Welfare Indicator

The UHS data provide a choice between income and expenditure as a measure for the
standard of living. In developing countries, expenditure data are usually considered
closer to the concept of permanent income because expenditures tend to be less
subject to short-term fluctuations (Anand and Harris, 1994). Income data can overstate
the degree of inequality and poverty, and therefore the need for public intervention,
because awide variety of informal and voluntary transfer mechanisms operate to share
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income amongst households.* Expenditure (or consumption) data reflect the effects of
these informal transfers, whereas income data do not. The final factor in favour of
expenditure data is that they are considered to be recorded more accurately than
income (Grootaert, 1983). Therefore, the variable used to indicate living standards in
this study is total expenditure, where this includes imputations for self-produced
items, stock changes, and rent of owner-occupied dwellings.

To correctly indicate living standards, the household expenditure data require
deflation to capture differences in needs and in prices faced by different
households. Previous research in Papua New Guinea has assumed an adult
equivalence scale where children aged less than 15 years count as 0.5 adult-
equivalents and everyone else counts as 1.0 (Morauta, 1984). Deaton and
Muellbauer (1986) show how an Engel method, using the budget share for food,
overestimates child costs, while a Rothbarth method, using expenditures on adult
goods, underestimates child costs. Applying these two methods to these data, and
also comparing recommended calorie intakes, suggested that the cost of a child in
the 0-6 age group was between 48 and 68 percent of the cost of an adult but the cost of
an older child was equd to the cost of an adult. Therefore, the equivalence scale used
hereisthat al children age six and below count as 0.5 adult-equival ents, and everyone
else counts as 1.0.

In addition to differences in household compoasition, differences in the number
of people also cause needs to vary between households. Studies of poverty in
developing countries usually assume that the cost of living rises one-for-one with
the number of people in the household but Lanjouw and Ravallion (1995), after
applying a variety of methods, concluded that there are substantial economies of
size facing poor households. However, when these methods are applied to the
current data, results are less definite (Gibson, 1996). An Engel method suggests
that the elasticity of the cost of living with respect to household size is
approximately 0.7 but a Rothbarth method suggests that the cost of living rises
one-for-one with household size. Therefore, the results presented in this paper
follow convention by using expenditure per adult-equivalent as the welfare
indicator, with no allowance for size economies.

The incorporation of price differences can be achieved by deflating expenditure
per adult-equivalent by a cost of living index. The consumer price index was used
for this purpose, deflating prices spatially between urban areas and temporally
between quarters and years. The consumer price index was not available for one
urban area in the sample so the records of individual purchases from the
expenditure diaries of households in that area were used to construct a price index.
The constructed price index was based on goods of exactly the same specification
as used in the consumer price index regimen, and by being derived from individual

4 As evidence of this point, the Gini coefficient for household income is 0.49 while for
household expendituresit is only 0.40.
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transactions it avoided quality and measurement error biases due to the use of “unit
values’ (Deaton, 1988).

The Poverty Line

The poverty lineis set in three steps. First, a basket of locally consumed foods that
provides daily food energy regquirements is formed. Then the cost of purchasing
this basket of foods in each urban area is estimated. This cost is referred to as the
“food poverty line”. Finally, an additional allowance is added for the consumption
of non-food items. In many developing countries two alternative specifications of
the non-food allowance are used, one which provides a lower, more austere
standard of living, and one which is more generous (Ravallion, 1994). The same
approach is used in this study.

The basket of foods is formed from the actual consumption patterns of the
poorest one-quarter of households in the sample (ranked by real expenditure per
adult-equivalent). This basket provided an average of 1600 calories per adult-
equivalent per day, whereas requirements are 2200 calories per day. The difference
is covered by scaling the food basket by a factor of 1.4 (=2200/1600). Details of
these calculations, and the weights for the foods in the basket, are reported in
Gibson (1996).

The austere allowance for non-food itemsis based on the typical value of non-food
spending by households whaose total expenditure just equals the cost of the food
poverty line. Consuming these non-food items means that some food needs are
ignored, so the non-food items can be considered as essentials (Ravallion, 1994). The
average food share for these households (in urban area j) is found from the following
Engel curve:
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where w is the food budget share, x is total expenditure, n is the number of persons,

Z,—F isthe food poverty line for an adult-equivalent in areaj, ny is the number of people

in the kth demographic category, and D; is an intercept dummy for the jth urban area
When total expenditure exactly equals the cost of the food poverty line,
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urban area j, where Ny is the mean of the demographic variables for the
househol ds used to form the poverty line basket of foods. The lower poverty line for

the jth areg, z,—L is given by the sum of the food and non-food components,
zi=2) + 7' (1-a) = Z (2-q).
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A more generous alowance for non-food items can be found from the typical
value of non-food spending by a household whaose food spending actually reaches the
food poverty line. Finding the food share, w* at this expenditure level requires a

numerica solution, characterised by n><z,-F = XX, This can be substituted into
equation (1) to give:

w* =9 it bln(w*)'l .

Using w-1 to approximate Inw, an initial solution of wy=(a;+b)/(1+b) can be
found. This estimate can be improved upon by iteratively solving the following
equation, t times:

(w7, *blnw’ -a;)

LT

and the upper poverty line is estimated as ZL,-J = Z,—F/W* (Ravallion, 1994). Two
iterations were sufficient to obtain stable estimates of w*.

The Poverty Index

The most common measure of poverty is the Head-count Index, which gives the
proportion of the population with a standard of living below the poverty line.
However, the head-count index doesnt indicate how poor the poor are, and hence
doesnt change if people below the poverty line become poorer. The Poverty Gap
Index, which is the average over al people, of the gaps between poor people's
standard of living and the poverty line, expressed as a ratio to the poverty line, does
show the average depth of poverty. However the poverty gap index is not sensitive to
the distribution of living standards among the poor. For example, in a population with
four poor people, the poverty gap index is the same whether al four consume at
80 percent of the poverty line, or one has a consumption level that is only one-half of
the poverty line while the other three are at 90 percent of the poverty line. To make the
poverty gap index sensitive to the distribution of living standards among the poor, the
poverty gaps of the poorest people can be given a bigger weight when calculating the
index.

The head-count index, the poverty gap index, and the distributionally sensitive
measure can all be estimated using the same genera equation, through choice of
values for a poverty aversion parameter (Foster, Greer and Thorbecke, 1984). The
equation is:

.a
_1g89
NicieZ g
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where the poverty line is z the value of expenditure per capita for the ith person's
household isy; and the poverty gap for individual i isg; = z—Y;. Total population size
isnand g is the number of poor people (those where y; < Z). When parameter a is s&t
to zero, Py is simply the head-count index. When a is set equa to one, Py is the
poverty gap index, and when a is set equa to two, P, is the modified poverty gap
index that is distributionally sensitive to the severity of poverty.

There are some interesting interpretations of the P, measures. When Py is
multiplied by the poverty line z and by the population size n, it gives an estimate of
the size of resources needed to eradicate poverty if it was possible to perfectly target
resources to the poor. This can be verified from equation (2), where all that is|eft after
multiplying by z and n is the sum of al poverty gaps. If targeting was completely
impossible, and government knew nothing about who was poor and who was nat, then
the only transfer that could guarantee the elimination of poverty would be to give
everyone in the population a transfer payment equal to the poverty line, so the total
cost would be zn. Therefore, the ratio of the minimum cost of eiminating poverty
with perfect targeting to the maximum cost with no targeting is ssimply Py, which can
be interpreted as an indicator of the potential saving to a poverty alleviation budget
from targeting (Ravallion, 1994).

TheProbit Equation
Multivariate analysis is used to determine which characteristics of households are
associated with being poor. Although ideal data would describe the characteristics
and poverty status of each individual person such data are not available so the
poverty status of households and the characteristics of the household head are used as
substitutes. The three poverty lines and the three poverty indexes that have been
described combine to give nine possible dependent variables for the multivariate
analysis. Only two of these dependent variables are used: the head-count index
evaluated at both the lower and upper poverty lines. The head-count index is used
because of the widespread concern of policy makers with the incidence of poverty:
how many are poor and what are their characteristics? The lower and upper poverty
lines are used because they set bounds on the value of any reasonable poverty line
(Ravallion, 1994).

The head-count index is based on a 0-1 variable; h, = 1 if the ith household’s
expenditure per adult-equivaent, v; is less than the poverty line, z. Therefore, probit
estimation is appropriate,

Pr(h, =1|X;) =F (X;b) &)

where F is the standard cumulative normal. The matrix of explanatory variables, X
includes household size, along with the educationa attainment, employment status,
age, gender, and migrant status of the household head, and dummy variables for each
urban area. The coefficient vector b in equation (3) measures the impact of a change
in the explanatory variables on the standard cumulative normal but policy makers are
more likely to be concerned with the impact of the explanatory variables on the
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probability of a household being poor. Usually with probit models a ‘probability
derivative’ can be calculated for an infinitesimal change in, say, variable x; evaluated
at the mean of the other variables, using the formula:

P _ ..
= f(xb (4)
Ty (xb)b,

wheref isthe normal density.

Equation (4) is not appropriate in the current study because three of the
explanatory variables are discrete (household size, age and years of schooling of the
head), while the others are dummy variables. Instead, the probability derivative for
each discrete variable is calculated using a one-unit change in that variable, holding
the other discrete variables at their mean. This probability derivative is evaluated at all
144 possible combinations of the (dichotomous) characteristics of the household head
(where 144 is the product of six employment states, two gender states, two migrant
dtates, and six regional dummies). Putting the discrete variables in the first three
columns of X and letting a* represent the combined value of the intercept plus the
dummy variables that are ‘switched on’ by the household head's characteristics, the
probability derivative for the first discrete variable is given by:

1P _ _ _ — — —
W:F(bl(xl"'l)"'bzxz"'bsXs"'a *)' F(b1X1+b2X2+b3X3+a *)- ®)
1

Reporting all 144 estimates of P/x, for the various combinations of the dummy
variables is not feasible, so instead a weighted average of these estimates is reported
where the weights are the frequency with which each combination of characteristics
occursin the data

The probability derivative for a dichotomous characteristic is caculated as the
change in probability as the dummy variable is switched from “0" to“1”, holding the
discrete variables constant at their means. This change in probability depends on
which of the other dummy variables are *switched on’, so the derivative is calculated
at al feasible combinations of the other dummy variables and the weighted average of
these estimates is reported.” These weighted averages of the probability derivatives
give some sense of which explanatory variables have the biggest impact on the risk of
being poor but they may disguise important interaction effects that could be important
for targeting. For example, the effect of an additional year of schooling for the
household head might be different for a smaler household than for a larger
household.® Therefore, some of the main interactions effects are al so reported.

® There are 72 feasible combinations of the other dummy variables when the probability
derivatives for either the gender or migrant status dummy variables are calculated, and 24
when the derivatives for any of the employment status variables are cal cul ated.

€l am grateful to an anonymous referee for suggesting this.
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4. Results’

The need for intervention to protect the poor during structural adjustment will
depend in the first instance on how badly off the poor were before the adjustment
programme began. The analysis begins, therefore, with estimates of overall poverty
rates. One of the most identifiable characteristics of the poor is where they live, so
the poverty estimates are disaggregated by province of residence.?

Over one-third of the urban population surveyed is classified as poor, using the
upper poverty line (Table 1). This poverty line has a generous allowance for non-
food expenditures so the more austere living standard allowed by the lower poverty
line may be more widely used as a standard by policy makers. At this lower
poverty line, approximately 20 percent of the urban population are poor. Common
to both poverty lines is a small group, of 6.4 percent, who are food-poor in the
sense that they cannot meet their daily calorie requirements, even if they were to
spend all of their income on the basic food basket. Combining the head-count
index and the poverty gap estimate shows that the average expenditure level of
poor people was just over three-quarters of the value of the lower poverty line
(1-P1/P,=0.78).

The National Capital District (which is made up mainly by Port Moresby) had
the highest incidence of poverty at the lower poverty line and had the second
highest head-count index at the upper poverty line. The National Capital District
also had the highest values for the poverty gap and poverty severity indexes at the
upper poverty line. The second largest city — Lae — also had a high level of poverty,
with the largest value for the P, index and the second largest values for the P; and
P, indexes at the upper poverty line. The highlands town of Goroka had the largest
proportion who were very poor and could not afford the food poverty line. This
high incidence of severe poverty in Goroka is also shown by the P, poverty
severity index. The lowest incidence of poverty, according to all poverty lines and
poverty measures, was in North Solomons province, where the Bougainville
copper mine was located.’

Completely eliminating urban poverty by making perfectly targeted transfers
that raise the expenditure level of the poor to the lower poverty line would cost

7 All results are estimated using STATA™ 5.0 (StataCorp, 1997).

8 In some provinces the UHS sampled households just in the main town and adjacent peri-
urban villages, while in other provinces it sampled households from several towns. If the
sample comes mainly from one town in a province, the name of the town is used rather than
the name of the province when describing the resullts.

% Livi ng conditions in this province are now much worse due to the closure of the mine and
ongoing civil war.
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Table 1. Estimates of Poverty Rates Disaggregated by Region
Headcount (P,) Poverty gap (P;) Poverty severity (Py)

% % %
Upper Poverty Line 375 11.0 45
National Capital District 46.1 14.2 6.0
Goroka 41.7 12.0 5.0
East Sepik 36.0 10.3 4.1
North Solomons 8.9 1.8 0.5
Rabaul 321 8.9 3.3
Lae 50.8 13.8 5.6
Lower Poverty Line 19.6 4.4 1.6
National Capital District 239 5.2 19
Goroka 20.2 5.6 2.1
East Sepik 21.2 45 17
North Solomons 3.8 0.7 0.1
Rabaul 211 4.4 14
Lae 18.3 4.4 1.8
Food Poverty Line 6.4 13 04
National Capital District 71 15 0.5
Goroka 10.2 2.1 0.6
East Sepik 6.0 15 0.6
North Solomons 0.7 0.0 0.0
Rabaul 6.0 0.9 0.3
Lae 8.1 17 0.4

approximately K20m per year in 1997 terms.’® This estimate is derived as follows:
(i) the weighted average value of the lower poverty line is approximately K900 per
adult equivalent per year, (ii) the 1990 Census estimate of the urban population, in
adult-equivalent terms, is approximately 500,000, (iii) multiplying z=900 by
n=500,000 by P;=0.044. With no targeting, and just making a poverty line-sized
transfer to al urban residents, the cost of complete poverty elimination would by
K450m per year.! Hence, there are potentially large savings from targeting
interventions just to the poor.

Which characteristics of the poor should be used to make such well-targeted
interventions? The results in Table 2 may help to answer this question. Three

191t would take K 70m to raise the expenditure level of the poor to the upper poverty line.
™ Incentive effects and induced migration into urban areas are assumed absent in this
analysis, which is designed mainly to show the potential economies from targeting.
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characteristics appear to have a statistically significant effect on the probability that
a househald is poor, and this effect is apparent at both poverty lines. These three
characteristics are the size of the household, and the years of schooling and
employment status of the household head. The characteristics whaose effects are not
stetistically significant are the age, gender and migrant status of the household
head.

Larger households appear to be poorer; on average, adding a person to a
household of mean size (n=5.8) raises the risk of that household falling below the
lower poverty line by two percentage points.*? The effect is larger at the upper
poverty line, with a 4.1 percentage point increase in the risk of poverty. These
effects of household size on poverty are calculated as averages over all possible
combinations of dummy variables, for households whose head is of average age
and years of schooling. The effect on poverty of some of these other variables
interacts with the effect of household size, and this will beillustrated bel ow.

The risk of poverty is lower, the higher the level of schooling of the household
head; on average, an extra year of schooling beyond the mean (6.4 years) reduces
the risk of falling below the lower poverty line by 1.4 percentage points. This extra
year of schooling reduces the probability of the household falling below the upper
poverty line by three percentage points. It appears that basic schooling is the most
useful type of education for reducing poverty because dummy variables for
academic and vocational post-school qualifications had no effect on the risk of
poverty.

Changes in the employment status of the household head have the largest effect
on poverty of any of the variables listed in Table 2. On average, there is a
17 percentage point increase in the risk of poverty for a household whose head
loses a job in the public sector (the excluded employment state in the model) and
becomes unemployed. The increased risk of poverty is even greater, at 24.4
percentage points, when the upper poverty lineis used. Thereisalso alargerisein
the risk of poverty (15 percentage points) if the household head becomes a non-
participant in the labour market, and the size of this effect does not depend on
which poverty line is used. The probability derivatives also suggest that there is a
premium for working in the public sector separate from the effect of having a job:
moving a household head from a public sector job to a private sector job raises the
risk of poverty by seven percentage points.

Some changes in employment status do not alter the likelihood that a household
is poor. If a household head moves from a public sector job to operating a formal
business there is a small but statistically insignificant drop in the risk of poverty.

2 The implication of this result depends on size economies being absent. If there are size
economies, lower expenditure per person in larger households does not necessarily indicate
that the people are worse off than the residents of smaller households with higher per capita
expenditures.
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Table 2. Probability of Being in Poverty Based on
Characteristics of Household Head

Lower Poverty Line Upper Poverty Line

Explanatory Probit TP/TX Probit TIP/TX

Variables Mean  coefficients % coefficients %

Household size 0.112° 138"

5.78 (0015) 2.0 (0014) 4.1

Years of schooling 6.43 -0.085" -1.4 -0.109”° -3.0
(0.016) (0.014)

Age of head 374 -0.003 -0.0 -0.006 0.2
(0.005) (0.005)

Employed in private 0.39 0372 6.0 0.237" 6.7

sector (0.135) (0.114)

Worksin own 0.05 -0.189 2.1 -0.118 2.9

(formal) business (0.286) (0.227)

Worksin informal 0.05 -0.042 -0.5 0.019 0.5

sector (0.254) (0.212)

Unemployed and job 0.02 0.819° 17.1 0.754" 24.4

searching (0.288) (0.2712)

Not inthelabour force  0.10 0.740" 14.8 0490 15.0
(0.169) (0.159)

Female household 0.04 0.005 0.1 0.290 9.0

head (0.296) (0.230)

Migrant head 0.81 -0.109 -1.9 -0.161 -4.8
(0.136) (0.119)

Congtant -1.421 -0.755

Pseudo-R 0.20 0.24

Log likelihood -350.81 -495.09

Restricted (slopes=0) -440.77 -648.06

Log-likelihood

Joint significance test 179.93" 305.95"

c? (15 df)

Percent correct 85.8 76.2

predictions

Note Standard errorsin ( ), "=statistically significant at the 5% level;, “=statistically significant
at the 10% level.

Dependent variable is a binary variable taking a value of 1 if the household's expenditure per
adult-equivaent is below the poverty line and O if it is not. When poverty is measured at the
lower poverty line, 152 observations=1 and 941 observations=0. When poverty is measured at
the upper poverty line, 306 observations=1 and 787 observations=0.

The exduded economic activity group is households where the head has a public sector wage job
(38 percent of tota).

Intercept dummy variables for each town are induded to control for differences in regiona
poverty rates. IP/{X is the change in the risk of being poor given a unit change in the
independent variable (evauated at the mean for continuous variables and as a switch from“ 0" to
“1” for dummy variables).
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Moving to the informal sector brings no change in the risk of poverty, which seems
surprising because many informal sector workers, such as street vendors, appear to
be poor.’* But one reason why informal sector workers are poor is their low
education: they average only 2.2 years of school compared with 7.8 years for
public sector employees. So the thought-experiment represented by P/YX in
Table 2, which switches someone from a public sector job to the informal sector
while holding their educational level constant, is not the same as an unconditional
comparison of the informa and public sectors. The higher rate of poverty in the
informal sector seems to be due to the low level of education of workers in that
sector rather than to intrinsic features of the sector itself.

The age of the household head appears to be unrelated to the risk that the
household is poor, and this result also holds if a quadratic in age is added to the
model. Female-headed households have some unfavourable characteristics which
are associated with a higher risk of poverty: (i) a lower level of schooling
(5.7 versus 6.4 years), and (ii) a lower rate of wage employment (67 percent
versus 77 percent), but after controlling for these factors, female-headship per seis
not a cause of poverty. It is interesting, however, that female headship is the
characteristic with the biggest change in fP/X when the definition of poverty
shifts from the lower to the upper poverty line. This may indicate that female-
headed households are bunched below the mean of the expenditure distribution but
above the lower poverty line.

Interaction Effects

There are many interaction effects that could be reported but there is a potentia
cost of such detail. The screening costs of characteristic targeting rise with
increases in the number of characteristics, and interactions of characteristics, that
are used to target interventions. Therefore, the interaction effects reported are
restricted to those involving the three statistically significant characteristics: the
size of the household, and the years of schooling and employment status of the
household head.

The marginal benefit of schooling, in reducing the risk of poverty, is greatest
when the household head has a low initial level of schooling (Figure 1). An extra
year of schooling for a household head who has completed only one year of
schooling would reduce the risk of poverty by 2.2 percentage points, while that
extra year when 10 years are completed reduces the risk by only 0.9 percentage
points.* Additional years of schooling for the household head are aso more
beneficial, the larger is the household. For example, an extra year of schooling for
the head of a 10-member household reduces the risk of poverty by 2.5 percentage

3 This is borne out by the poverty rate for households headed by an informal sector worker
(15 percent) compared with the rate for households with a public sector worker
(8.8 percent). However, both poverty rates are much less than those for households whose
head is a non-participant (34.8 percent) or ajob-seeker (32.0 percent).

% This findi ng is consistent with other evidence on rates of return to different levels of
schooling in devel oping countries (Psacharopoul os, 1994).
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points if that head already has four years of schooling. But if that same person was
the head of a three-person household the extra year of schooling would reduce the
risk of poverty by only 1.2 percentage points.

Figure 1. Effect of an Extra Y ear of Schooling for the Household Head
in Reducing the Risk of Poverty
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The increased risk of poverty for a household whose head loses a job in the
public sector and becomes unemployed is worse if the household is large (Table 3).
For large househaolds (ten members) the average value of P/fX when the head is
moved from the public sector into unemployment is 24.7 percentage points, but for
small households (three members) it is only 12.0 percentage points. The effect of
unemployment is also amplified if the household head has alow level of schooling:
with only three years of school the average value of fP/fX is 21.9 percentage
points, but with nine years of school P/TX falls to 13.4 percentage points. There
are also small increase in the effect of unemployment if the household has a head
whois either a non-migrant or a woman.

5. Conclusions and Policy Suggestions

The results suggest that urban poverty was a serious problem in Papua New Guinea
prior to the structural adjustment program. The small budget for poverty alleviation
means that interventions need to be well-targeted if the urban poor are to be
protected during the structural adjustment. The probit results suggest that
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interventions should be targeted towards larger households, where the head is
unemployed and has lower levels of schooling. This raises the question of what
type of programs can be restricted to just households with these characteristics.

Table 3. The Effect of Unemployment on the Risk of Poverty as Other
Characteristics Vary

Household Size Y ears of Schooling of Head
Small (n=3) Large Low (n=3 High (n=9)
(n=10)
12.0 24.7 21.9 134
Gender of Household Head Migrant Status of Household Head
Male Femae Migrant Indigenous
17.0 18.9 16.5 195

Note: Values are the percentage point increase in the risk of poverty as a household head is
switched from a public sector job to unemployment. The average value of this increased
risk, over 24 combinations of region, gender and migrant status of the household head, and
when household size, age and years of schooling of the head are at their average values, is
17.1 percentage points.

Experience from other countries suggests that labour intensive public works
programs can be targeted towards the poor by setting a daily wage that is low
enough to deter people who are not poor. An example of such public works
employment programs is the Employment Guarantee Scheme of Maharashtra State
in India, which has been shown to target transfer benefits to poor households who
are characterised by having low pecuniary opportunity costs of participating (Datt
and Ravallion, 1994). There may be scope for this sort of scheme in Papua New
Guinea because lack of maintenance of public infrastructure, especially roads, has
been a major problem since Independence. One concern with schemes that add to
employment in urban areas is that they might increase urban migration, but this
need not occur if the structural adjustment program successfully improves the level
of public services in rural areas. In particular, if roads are improved rural
households will have access to a wider range of food and cash crop markets,
reducing the incentive to migrate.

Education programs to let adults complete more grades of community
(primary) school would also target the poor. People who have already completed
these grades (and who have a lower risk of being poor, according to the results in
Table 2) would have no reason to repeat those classes. Therefore, this ‘second-
chance’ schooling would tend to target the poor. The case for programmes that let
adults complete higher levels of schooling is weaker because of the declining
marginal effect of schooling on the risk of poverty (Figure 1).

Programs that reduce the cost to large households of user charges for public
services (especially school fees) would also target the poor. Some areas of Papua
New Guinea already operate such a system for community school fees: if a family
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has three of more children in the same school, they do not have to pay fees for the
third (or any subsequent) child. This system could be extended to adult education,
and possibly to health services.

In addition to these practical conclusions, this study illustrates that relatively
simple techniques such as applying a limited dependent variables model to a
poverty index can be useful for providing policy advice for protecting the poor
during structural adjustment. The study also illustrates the value of household
survey data for assessing the existing level of poverty and designing policies that
might alleviate the worst effects of structural adjustment on the poor.

References

Anand, S. and Harris, C. (1994), “ Choosing a welfare indicator”, American
Economic Review, 84, 226-231.

Bureau of Statistics (1977), “Summary of household expenditure”’, Papua New
Guinea Bureau of Statistics Household Expenditure Survey Bulletin No. 7.

Datt, G. and Ravalion, M. (1994), “Transfer benefits from public works
employment: evidence from rural India’, Economic Journal, 104, 1346-1369.

Deaton, A. (1988), “ Quality, quantity, and spatial variation of price”, American
Economic Review, 78, 418-430.

Deaton, A. and Muellbauer, J. (1986), “ On measuring child costs: with applications
to poor countries’, Journal of Political Economy, 94, 720-744.

Foster, J., Greer, J. and Thorbecke, E. (1984), “A class of decomposable poverty
measures’ , Econometrica, 52, 761-765.

Freeman, R. (1981), “The food stamp program after one year: an economic
appraisal”, Harvard Institute for International Development Working Paper
81/5.

Gibson, J. (1996), “Baseline poverty estimates for urban areas of Papua New
Guinea’, Papua New Guinea Institute of National Affairs Poverty Assessment
Working Paper No. 3.

Glewwe, P. and de Tray, D. (1987), “ The poor during adjustment: a case study of
the Céte d' Ivaire”, World Bank Living Standards Measurement Study Working
Paper No. 47.



18

Grootaert, C. (1983), “ The conceptual basis of measures of household welfare and
their implied survey data requirements’, The Review of Income and Wealth, 29,
1-21.

Grootaert, C. (1994), “Poverty and basic needs fulfilment in Africa during
structural change: evidence from Céte d'lvoire”, World Development, 22,
1521-1534.

Lanjouw, P. and Ravalion, M. (1995), “Poverty and household size”, The
Economic Journal, 105, 1415-1434.

Morauta, L. (1984), “Income, unemployment and welfare in low-income urban
areas’, Papua New Guinea Institute of Applied Social and Economic Research,
mimeo.

Muser, P. (1987), “ Discrimination”, in J. Eatwell, M. Milgate and P. Newman
(ed.), The New Palgrave: A Dictionary of Economics, London: Macmillan.

Psacharopoulos, G. (1994), “ Returns to investment in education: a global update”,
World Devel opment, 22, 1325-1343.

Ravallion, M. (1994), Poverty Comparisons, Chur: Harwood Academic Publishers.

StataCorp (1997), Sata Satistical Software: Release 5.0, College Station: Stata
Corporation.

Timmer, P., Falcon, W. and Pearson, S. (1983), Food Policy Analysis, Baltimore:
Johns Hopkins University Press.

World Bank (1994), Adjustment in Africa: Reforms, Results, and the Road Ahead,
Oxford: Oxford University Press.



