
UEIT1S MLSM lo 4
Living Standards
Measurement Study
Working Paper No. 124

Constructing an Indicator of Consumption
for the Analysis of Poverty

Principles and Illustrations with Reference to Ecuador

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed



LSMS Working Papers

No. 50 Laraki, Food Subsidies: A Case Study of Price Reform in Morocco (also in French, 50F)

No. 51 Strauss and Mehra, Child Anthropometry in C6te d'Ivoire: Estimatesfrom Two Surveys, 1985
and 1986

No. 52 van der Gaag, Stelcner, and Vijverberg, Public-Private Sector Wage Comparisons and
Moonlighting in Developing Countries: Evidencefrom Cote d'Ivoire and Peru

No. 53 Ainsworth, Socioeconomic Determinants of Fertility in C6te d'lvoire

No. 54 Gertler and Glewwe, The Willingness to Payfor Education in Developing Countries: Evidenceflvm
Rural Peru

No. 55 Levy and Newman, Rigidite des salaires: Donnees microeconomiques et macroeconomiques sur
l'ajustement du marche' du travail dans le secteur moderne (in French only)

No. 56 Glewwe and de Tray, The Poor in Latin America during Adjustment: A Case Study of Peru

No. 57 Alderman and Gertler, The Substitutability of Public and Private Health Carefor the
Treatment of Children in Pakistan

No. 58 Rosenhouse, Identifying the Poor: Is "Headship" a Useful Concept?

No. 59 Vijverberg, Labor Market Performance as a Determinant of Migration

No. 60 Jimenez and Cox, The Relative Effectiveness of Private and Public Schools: Euidencefrom Two
Developing Countries

No. 61 Kakwani, Large Sample Distribution of Several Inequality Measures: With Application to C6te
d'Ivoire

No. 62 Kakwani, Testingfor Significance of Poverty Differences: With Application to Cote d'lvoire

No. 63 Kakwani, Poverty and Economic Growth: With Application to Cate d'lvoire

No. 64 Moock, Musgrove, and Stelcner, Education and Earnings in Peru's Informal Nonfarm Family
Enterprises

No. 65 Alderman and Kozel, Formal and Informal Sector Wage Determination in Urban Low-Income
Neighborhoods in Pakistan

No. 66 Vijverberg and van der Gaag, Testingfor Labor Market Duality: The Private Wage Sector in
C6te d'lvoire

No. 67 King, Does Education Pay in the Labor Market? The Labor Force Participation, Occupation,
and Earnings of Peruvian Women

No. 68 Kozel, The Composition and Distribution of Income in C6te d'Ivoire

No. 69 Deaton, Price Elasticitiesfrom Survey Data: Extensions and Indonesian Results

No. 70 Glewwe, Efficient Allocation of Transfers to the Poor: The Problemn of Unobserved Household Income

No. 71 Glewwe, Investigating the Determinants of Household Welfare in CBte d'lvoire

No. 72 Pitt and Rosenzweig, The Selectivity of Fertility and the Determinants of Human Capital
Investments: Parametric and Semniparametric Estimates

No. 73 Jacoby, Shadow Wages and Peasant Family Labor Supply: An Econometric Application to the
Peruvian Sierra

No. 74 Behrman, The Action of Human Resources and Poverty on One Another: What We Have
Yet to Learn

No. 75 Glewwe and Twum-Baah, The Distribution of Welfare in Ghana, 1987-88

No. 76 Glewwe, Schooling, Skills, and the Returns to Government Investment in Education: An
Exploration Using Datafrom Ghana

No. 77 Newman, Jorgensen, and Pradhan, Workers' Benefitsfrom Bolivia's Emergency Social Fund

No. 78 Vijverberg, Dual Selection Criteria with Multiple Alternatives: Migration, Work Status, and Wages

No. 79 Thomas, Gender Differences in Household Resource Allocations

No. 80 Grosh, The Household Survey as a Toolfor Policy Change: Lessonsfrom the Jamaican Survey
of Living Conditions

No. 81 Deaton and Paxson, Patterns of Aging in Thailand and C6te d'Ivoire

No. 82 Ravallion, Does Undernutrition Respond to Incomes and Prices? Dominance Testsfor Indonesia

No. 83 Ravallion and Datt, Growth and Redistribution Components of Changes in Poverty Measure: A
Decomposition with Applications to Brazil and India in the 1980s

No. 84 Vijverberg, Measuring Incomefrom Family Enterprises with Household Surveys

(List continues on the inside back cover)



Constructing an Indicator fo Consumption
for the Analysis of Poverty



The Living Standards Measurement Study

The Living Standards Measurement Study (LSMS) was established by the World
Bank in 1980 to explore ways of improving the type and quality of household data
collected by statistical offices in developing countries. Its goal is to foster increased
use of household data as a basis for policy decisionmaking. Specifically, the LSMS

is working to develop new methods to monitor progress in raising levels of living,
to identify the consequences for households of past and proposed government
policies, and to improve communications between survey statisticians, analysts,
and policymakers.

The LSMS Working Paper series was started to disseminate intermediate prod-
ucts from the LSMS. Publications in the series include critical surveys covering dif-
ferent aspects of the LSMS data collection program and reports on improved
methodologies for using Living Standards Survey (Lss) data. More recent publica-
tions recommend specific survey, questionnaire, and data processing designs and
demonstrate the breadth of policy analysis that can be carried out using LSS data.
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Foreword

Living Standards Measurement Study Surveys offer a powerful tool for the measurement
and study of poverty in developing countries. A feature of these surveys is that they permit the
construction of measures of household consumption spending. Such measures are widely used
as indicators of household welfare, and thereby constitute the empirical pillar upon which the
analysis of poverty in developing countries is often based. However, there is no one universally
correct way in which to construct a consumption measure. And results from the analysis of
poverty can be sensitive to the approach adopted. This paper outlines some general principles
which should be applied when constructing consumption aggregates. It demonstrates how the
robustness of conclusions to methodological decisions can be ascertained and argues that only
where those conclusions are indeed robust should they be emphasized.

Lyn Squire, Director
Policy Research Department
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Abstract

This paper is concerned with the derivation of a welfare indicator for households from
consumption data. It examines, illustrating with reference to data for Ecuador, several of the
steps involved in constructing consumption aggregates and highlights some of the principles
which should guide the analysis. The paper emphasizes that specific care is warranted where
access is characterized by rationing. Simple methods are outlined to impute a hypothetical rent
for owner-occupied housing, to include consumption of basic social services, and to calculate
a stream of consumption derived from a stock of consumer durables. The paper demonstrates
that the definition of consumption adopted can have a significant bearing on measured poverty,
sending an important caution against comparisons of poverty based on different underlying
consumption definitions. The paper illustrates that unlike specific measures of poverty, the
profile of poverty may be quite robust to alternative consumption definitions. However, it
argues that only after robustness has been firmly established should results be emphasized.
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I. Introduction

Poverty analysis is gaining increased currency as an input into policy-making in
developing countries. While the very meaning of poverty remains the subject of debate, and
differences of opinion persist in how to best study the root causes of poverty, certain basic steps
in the analysis of poverty are becoming quite standard.

In very general terms, the initial steps in a study of poverty can be described as follows:
first, individuals (or households) are ranked on the basis of one or more indicators of living
standards, usually consumption expenditures or income (but sometimes other indicators such as
nutritional status, access to basic services, or possibly some composite measure);' second, a
criterion is determined on which basis it is possible to distinguish the poor from the nonpoor in
terms of the agreed indicator (some type of "poverty line" is specified);2 and finally the poor,
identified in this way, are then examined more closely (a "poverty profile" is constructed) in
order to gain some sense of how policies might be designed in order to improve living conditions
of the poor.3 These steps culminate only in the basic foundation for an in-depth study of
poverty, but they are already rich in detail.

In this paper, we are concerned with the initial step of deriving a welfare indicator for
households from consumption data. There are both conceptual and pragmatic reasons why
consumption expenditures available from household surveys might be preferred for the purpose
of poverty analysis to an indicator such as household income in developing countries. It is
argued, for example, that consumption expenditures reflect not only what a household is able
to command based on its current income, but also whether that household can access credit
markets or household savings at times when current incomes are low or even negative (due
perhaps to seasonal variation or a harvest failure). In this way, consumption is thought to
provide a better picture of a household's longer run standard of living than a measure of current
income. Further, calculating consumption expenditures is often easier than calculating household
incomes, particularly for the poor. While poor households are probably purchasing and
consuming only a relatively narrow range of goods and services, their total income may derive
from a myriad of different activities with strong seasonal variation and with associated costs that
are not always easily assigned. Getting an accurate net income figure for such households can
be frustratingly difficult. Where consumption information is collected, an additional advantage
is that not only are consumption expenditures available, but a poverty line can often be derived

1. There is a large literature which examines the relative appeal of income versus other indicators of well being
such a consumption, foodshare, or access to certain 'basic needs' (see for example, Chaudhuri and Ravallion,
1994, Anand and Harris, 1989, Atkinson, 1989, Streeton, 1991).

2. Relative merits of alternative approaches to setting poverty lines have been analyzed (e.g. Ravallion, 1994,
1995, Bidani and Ravallion, 1994, Atkinson, 1993 and Lanjouw, 1995).

3. See Lipton and Ravallion (1995) for a survey of empirical studies describing on the characteristics of the
poor, and the determinants and correlates of poverty.



from the same survey, thereby strengthening the link between the welfare indicator used in the
analysis and the threshold determined to separate the poor from the nonpoor. Obviously, even
if consumption is taken as a major indicator of wellbeing in a study of poverty, it is important
to complement the analysis with other dimensions of welfare, such as access to basic public
services, nutritional status, education, and so on.

One objective of this paper is to examine several of the steps involved in constructing
consumption aggregates and to highlight some of the principles which should be applied.4
There are typically many assumptions, conventions and decisions required en-route. A notable
difficulty is that the consumption components should be evaluated at comparable prices across
households, and this may require imputations. The paper draws on the recently completed
Ecuador Living Standards Measurement Survey to illustrate these points.

A second objective of our paper is to advocate that analysts test the sensitivity of their
results to the various decisions taken in constructing the consumption aggregate. We
demonstrate how this might be most fruitfully done. We conclude that researchers should look
at the sensitivity of the poverty profile to alternative choices, rather than to focus on changes in
measured poverty. While measured poverty is likely to vary sharply with alternative underlying
decisions and is dependent on the precise location of a poverty line (which in turn is also
sensitive to the underlying choices), the evidence from Ecuador suggests that the poverty profile
may well be quite robust. Moreover, it is the poverty profile which is of greatest value to policy
makers in arriving at policies to combat poverty, rather than specific poverty figures. We hence
argue that the poverty profile should be scrutinized, and policy recommendations should be
confined to those elements of the profile which are robust to alternative underlying conventions
- particularly when there exists no clear conceptual basis for choosing between one approach
and another.

The paper is structured as follows. We describe some basic principles in aggregating
expenditure data in the next section. Section 3 describes approaches to compiling expenditure
data on food, education and health, basic services, housing and consumer durables into a
household consumption aggregate, using the Ecuador data for examples. Adjustments for
inflation, derivation of the poverty line and spatial price indices are addressed in Section 4.
We then demonstrate in Section 5 how the sensitivity of results to the assumptions made in the
aggregation procedure can be appraised. Using the Ecuador data we examine, for example, the
impact of our assumptions about the shadow prices of services and corrections for cost of living
variation on the profile of the poor in Ecuador. In Section 6 we consider the issue of
equivalence scales - an issue which lies somewhere in between calculating the consumption
aggregate and actually analyzing poverty. We argue that the significance of non-uniform family
composition and size is best gauged by focussing, again, on the poverty profile. Section 7
concludes.

4. See Alderman (1993) and Glewwe and van der Gaag (1988) for additional discussion of these issues.
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I. Some Basic Principles

CARDINAL VERSUS ORDINAL MEASUREMENT OF WELFARE

We have briefly described above that the first steps in the overall analysis of poverty aim
to arrive at a sensible and meaningful poverty profile. What is critical in pursuing this objective
is that the consumption aggregate which is being constructed is able to accurately rank
households by their welfare levels. While this requirement can be difficult enough to satisfy,
it is important to note that constructing a poverty profile (as opposed to calculating summary
measures of poverty) does not hinge critically on the ability to measure precisely by how much
welfare of one household differs from that of another; it is sufficient to be able say whether one
household is ranked higher than another household or whether both of them are equally well off.
When the purpose of the exercise is to construct a poverty profile, ordinal comparability is
required but cardinal measurement is not essential.

This observation is quite helpful because, as we shall see below, it is in the quest for
cardinal poverty measures that often the strongest and most controversial assumptions are
necessary. There is much greater scope for widespread agreement on underlying methodologies
when the goal is restricted to ordinal comparisons of poverty.

TRANSPARENCY AND CREDIBLTY OF AGGREGATING CONSUMPTION EXPENDITURES

The process of creating a consumption aggregate is guided by a number of additional
principles. First of all, as the measure is supposed to proxy total welfare (rankings), there is
an interest in having as comprehensive a measure of consumption as possible from the
information available. A consumption measure which is narrowly defined would imply, for the
purpose of comparing relative welfare levels, that the omitted components do not contribute in
any way to welfare. Or alternatively, that while certain consumption components are omitted
and are important to welfare, they are distributed across members of the population in such a
way that they do not affect rankings. The extent to which these implicit assumptions seem
reasonable varies with the specific components of consumption in question, but as a general rule
one would want to include as many components of consumption as is feasible.

However, it is often not possible to include all components of consumption in an equally
straightforward manner. For several components it becomes necessary to introduce additional
assumptions in order to be able to add these to the consumption aggregate. This can quickly add
to the complexity of the exercise and can threaten the transparency of the process. Additional
complexity need not in and of itself justify abandoning the exercise, except insofar as the
credibility of the entire undertaking is thrown into doubt. The value of poverty analysis rests
crucially on the degree to which the conclusions are widely accepted. As the poverty profile and
the subsequent strategies for poverty alleviation all rest on the credibility of the underlying
consumption aggregate, it is important not to sacrifice credibility in the process of adding some
particularly tricky consumption component to the consumption aggregate.

3



CONS umPTION VS. INPUT AAS INVESTMENT EXPENDITURES

Care must be taken not to interpret expenditures which are made for inputs or
investments into household production as consumption. If one includes expenditures on inputs
into household production, and the income from household production is in turn devoted (at least
in part) to consumption expenditure, then double-counting occurs, and the consumption aggregate
is overstating the actual welfare levels achieved by the household. In most circumstances, the
distinction between productive inputs and consumption is rather obvious. For example, fertilizer
expenditures should not be reflected in the consumption aggregate for farming households.

In certain cases the distinction is much harder to establish. For example, how should one
treat education? Education expenditures can surely be regarded as investment expenditures in
that they contribute to an individual's ability to achieve higher consumption levels in the future.
But one might also view schooling as a bundle of services of which at least part can be regarded
as contributing to utility directly (e.g. the socializing associated with school attendance) . In any
event, inclusion of education expenditures in the consumption aggregate is unlikely to lead to
double counting as the returns from this particular investment will probably not be reflected in
current consumption levels. Current practice typically treats education as a consumption item,
but it is obviously a matter of judgement.

MEASURING REAL CONSUMPTION AND MISSING PRICE AND QUANT INFORMATION

Expenditure data are a proxy for the real consumption of goods from which we assume
people derive welfare. What we are interested in is the measurement of actually consumed
quantities; prices only serve us to transform diverse quantities into some common numeraire.
Since we want to compare welfare between different households, we have to ensure that we
value quantities with the same prices across households. Equivalently, we need to be able to
adjust nominal expenditure aggregates for variations in prices for homogeneous goods between
households.

Simply including nominal expenditures on those items for which prices vary greatly, and
which cannot be adjusted for, can distort welfare comparisons between households. Suppose a
household survey provides information on aggregate expenditures of households on milk but does
not provide price or quantity information. If the prices households pay for milk vary greatly
(for example, because agroclimatic factors affect storage and transport costs in certain regions
or at certain times of the year) we may be unable to determine how much milk a household
consumes on the basis of nominal expenditures on milk alone. Including nominal expenditures
on milk in the consumption aggregate could distort our welfare comparison considerably as two
households with the same expenditure for milk could actually consume different amounts. Of
two otherwise identical households (i.e. exactly the same expenditure levels on all other goods),
the household benefitting from the lower priced milk would appear poorer than the household
paying the higher price because its nominal expenditure would be lower.

4



Analysts have therefore to determine whether and where there might be wedges between
the prices paid by different households for given goods, and whether adjustments might be
feasible to take this variation into account. Such variations are likely to result not only from
regional price differences but also from existing price and quantity interventions in various
markets. As we shall see below, publicly provided basic services are often allocated in distorted
markets resulting in very different prices being paid by different households for fairly
homogeneous goods. In the Ecuador case, for example, about fifty percent of the population
obtains water from the public network at highly subsidized prices. In fact, many households
connected to the public network do not even pay for their consumed water at all. The remaining
households, particularly poor urban dwellers not connected to the public network, may pay high
prices to obtain their water from private water trucks. With only nominal expenditures of water
included in the survey, it is not possible to determine actual water consumption for the different
households in the survey.

Once those markets in which price variations are likely to be large (but cannot be
tracked) are identified, the researcher has two choices: either to exclude this expenditure item
altogether from the analysis or to impute the quantity consumed, valued at a common price
(preferably the value of the true marginal utility). An exclusion of the item would remove any
bias arising from including the unadjusted data but would obviously reduce the total consumption
we can measure.' Imputation and shadow pricing, while theoretically appealing, is often
methodologically quite complicated. As described below, in the Ecuador case we were
compelled to drop health expenditures from our consumption aggregate, but - among others -
we did manage to impute values for water consumption.

RATIONING AND SUBSIDIES

Closely linked to the above, even if prices are available for each household in the survey,
the analyst has to be aware that markets may be rationed; there exist restrictions on the
quantities available for purchase, but prices are kept from rising to clear the market. In such
cases the price paid by the consumer is lower than his or her marginal utility from consumption,
and yet the latter is our yardstick to measure welfare levels. If it is possible to obtain an
estimate of this shadow price, it should be applied.6 This becomes particularly difficult if there
are differences across households in the extent to which they are rationed.

At other times, subsidies are used to reduce the prices paid by consumers for goods, but
this is not associated with any quantity rationing. As long as these subsidies or other price

5. As we will see below, different degrees of comprehensiveness have implications for the location of the
poverty line and measured poverty.

6. This concern with capturing the true value to the consumer of the good in question might seem a bit odd
given the discussion above regarding the importance of ordinal relative to cardinal comparisons. However, it is
clear that when the focus is on a component of total consumption, levels do matter a lot as they will have an
impact on the ranking which obtains for total consumption.

5



distortions do not discriminate across households in terms of access, they should not be adjusted
for in valuing consumption. This might sound surprising but derives from the basic principle
that we evaluate consumption at the marginal value to the user. With full access to the
subsidies, all consumers demand products until the price paid for the last unit is equal to the
benefit, or marginal utility, derived from consumption of the good. In the absence of any
rationing, no consumers are constrained in any way from reaching that desired consumption
level. The price paid need not be equal to the economic resource price of the product if, for
example, the government artificially changes the (relative) price of the product through taxes or
subsidies.

In Ecuador, for example, the Government subsidizes the consumption of cooking gas to
the extent that the domestic price of gas is only 25 percent of the import price. Cooking gas,
sold by the bottle, is imported in order to satisfy domestic demand at the subsidized price. It
would not be correct to evaluate the actual consumption of cooking gas (where this is available
in the data) at the true economic, or international, price. Doing this we would implicitly assume
that consumers would not change their demand behaviour if faced with the (three times) higher
price. Such an assumption is highly unrealistic, and might have a bearing on the overall
household ranking obtained with the full consumption aggregate.

6



M. Construction of a Preferred Consumption Bundle for the Ecuador Data

This section takes the reader through some crucial parts of the expenditure aggregation
exercise followed in analyzing the Ecuador data. We cover only those areas which are most
relevant to the discussion above, namely food, health and education, basic services, housing and
consumer durables. Obviously, there are many non-food goods and services included in the
household survey which must be dealt with carefully and which must not be overlooked.
However, on the whole, the treatment of most of these items is fairly straightforward and does
not warrant special attention.

In this paper, we will illustrate the aggregation of consumption expenditures using the
Ecuador LSMS so a brief word about the data may be helpful. The Ecuador household survey
(Ecuador Encuesta Sobre las Condiciones de Vida) is a nationally representative household
survey modelled on the World Bank's Living Standards Measurement Surveys. It was fielded
by the Servicio Ecuatoriana de Capacitacion (SECAP) in Ecuador during the period June -

September, 1994. Over 4,500 households were surveyed in total and after cleaning and data
consistency checks, information for 4,391 households is available for analysis. The survey
design entailed an over-sampling of urban areas, particularly the two main cities of Ecuador:
Guayaquil and Quito. Nevertheless, some 1374 rural households were surveyed, sufficient for
a disaggregation of rural areas into the three main agro-climatic and topographical regions of the
country: Costa, Sierra and Oriente. Household expansion factors are included in the data set
and permit the expansion of sample totals to population aggregates.7

FOOD ExPENDITRES

Household surveys covering expenditures - such as the Living Standards Measurement
Surveys - generally provide detailed information on the consumption of food. While the
number of food items varies across surveys, it is customary that households are asked to provide
details on their consumption expenditures on purchased goods, and on the value of home
produced goods. For each purchased food item in turn, details are asked about expenditures on
that item, normally within a pre-defined reference period. Rather unusually, the Ecuador LSMS
included separate questions about (a) the frequency with which households buy the good in
question; (b) the quantity typically purchased per transaction plus the unit of purchase (kg,
bundle etc.); and (c) what price the household paid for a unit of the good in the reference
period. More commonly, LSMS surveys just provide a "processing" of the aforementioned,
namely how much the household spent in total per food item listed.8

7. The ECV sample design incorporates both stratification and clustering. This means that standard formulae
in statistical testing, which typically assume simple random sampling, or at most either stratification or
clustering, are not appropriate. See Howes and Lanjouw (1995).

8. In such surveys, price information is usually collected at the level of the community or cluster. The value
of household expenditures per item can then be divided by the relevant community-level price to obtain
quantities consumed of each item.
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Arriving at food expenditures in the Ecuador case was made rather more complicated
than would usually occur with other surveys because of the fact that the Ecuador LSMS included
information on frequency, quantity, unit, and price of each item but not on the total expenditures
in the reference period. In principle, we could derive these total expenditures for the reference
period (two weeks) for the 73 included food items by simply multiplying frequency, quantity and
price per each item in the reference period.9 However, occasionally one or more of the pieces
of information was incomplete or missing. We were usually able to impute the missing bit of
information. For example, if information on frequency and price paid was available but not on
quantity, we looked at the average reported quantity purchased of that good associated with the
reported price across households in the same community, and then simply assumed this average
quantity to reflect the individual households' quantity. Similarly, if price information was
missing or obviously entered incorrectly, we calculated the average price across "similar"
households (e.g. living in the same region or cluster) for the reported quantity and quantity unit.
When information on frequency of purchase was missing, we used the cluster or regional
average frequency associated with the reported quantity and quantity unit.

In carrying out such adjustments for missing data, we made the assumption that applying
average or modal frequencies, units, or prices are good estimates of the "true" but unobservable
values. It is difficult to establish the acceptability of such an assumption but altematives are
even more restrictive. For example, discarding those households for which information on even
a single food item is incomplete, could seriously reduce the sample size and cause problems of
inference. Further, such an exclusion would seem rash in light of the fact that these food item(s)
are often relatively minor compared to the total food consumption of the household. Also,
simply dropping the consumption of that food item for the household in question would result
in an understatement of total food consumption for a non-negligible proportion of the population.
Moreover, while information for a particular item might be incomplete this does not mean that
there is no informational content to that item. The understatement of total food consumption
among households with some missing information could have a larger impact on thc ultimate
ranking of individuals in terms of final consumption than would be the case under the
"averaging" exercise described above. As ever, it is the extent to which we are abie to rank
households which concerns us most.

With respect to the consumption of home produced food items, LSMS-style surveys
generally include one or more specific questions on the particular topic. In the Ecuador LSMS,
for each food item, households are asked whether they had obtained any amount of the item in
question during the previous two weeks. If so, the household's assessment of the value of the

9. It should be noted that, in the Ecuador case, information was only collected on food purchases if the
household happened to have purchased the good during the past two weeks - even if typically, the good is only
purchased once a month, or even more rarely. As a result, if a household happened to not have purchased a
monthly food item during the preceding two weeks, then no information is collected, but the conclusion of zero
consumption of that food item would be erroneous. Lanjouw and Lanjouw (1995) explore the implications of
this omission on the empirical estimation of Engel curves, and the sensitivity of poverty measures to alternative
poverty line specifications and consumption aggregates. See also Deaton and Irish (1983) and Thomas (1986).
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item is recorded. In the Ecuador case, no information on quantities was asked and it was hence
not possible to impute a value to the consumption of home-produced food where the entry for
household's assessment of value was missing. In those cases a value of zero for home
consumption was entered."0

The value of total consumption per food item consists of the sum of the value of
purchased food and the value of home consumption."1 In turn, the value of food consumption
per household is the simple sum of total consumption per food item across all food items. For
illustration purposes, Table 1 describes the average quantities consumed of the 25 most important
food items per quintile according to the Ecuador LSMS (with quintiles defined in terms of final
consumption, see below). The 25 most important food items provide at least 84 percent of the
total calorie intake of households in each quintile. Table 1 also indicates how much on average
is spent every two weeks per capita on food in each of the five quintiles. Average per capita
consumption in the bottom quintile was 14,283 sucres (roughly US$ 0.50 per person per day)
while in the top quintile the 69,441 sucres spent per person every two weeks translates into
roughly US$ 2.50 spent per person per day on food.

HEALTH AND EDUCATION

Once we turn to the evaluation of expenditure items such as health or education, the
analysis becomes much more difficult."2 For food items, the researcher using an LSMS type
survey generally has both quantities and prices which make it possible to adjust the aggregate
expenditure measure with respect to geographical variation in the true purchasing power. For
health and education we have neither a quantity nor a quality measure. Further, as mentioned
above, in many countries households have differential access to services in these sectors.

Health. In Ecuador, health services are both publicly provided at subsidized rates and
privately provided at market prices. Publicly provided health care is not universally available,
leaving many of both the poor and the non-poor unserved. Only the private provided services
are available to such households. It is generally believed that private providers of health care
offer better quality of service, so one might be tempted to regard expenditures on private health

10. For the purpose of calculating the nutritional content of food consumption so as to construct the poverty line,
quantities consumed were backed out of the figures for the value of home-produced goods. This was done by
working out what the household paid per gram of the food item (in those cases where it both purchased as well as
consumed out of home production) and then dividing the value of home-produced consumption by the price per gram
of the food item in order to obtain the quantity consumed of the good. If the household did not report purchasing
the item which was home-produced then an average price was used for the item in question, based on those
households in the same cluster which did purchase the item.

11. We do not include meals purchased outside the home as food expenditures. Establishing the caloric value of
those items is impossible.

12. We have already mentioned that the treatment of education as a consumption rather than investment expenditure
may be controversial. This might also apply to health expenditures.

9



Table 1. Daily Consumption of Food Items Per Person in Ecuador

Population Quintiles

1 2 3 4 5

alverja seca 3.Og 5.1g 4.8g 8.lg 11.4g
frejol seco 4.8g 7.5g 9.7g 1l.9g 1O.9g
lenteja 3.8g 6.7g lO.Og 11.lg 13.7g
papas 66.lg 98.2g 135.7g 1 32.9g 162.8g
platano maduro 38.Og 50.5g 51.8g 66.6g 81.8g
platano verde 52.5g 61.8g 79.3g 84.4g 84.1g
yuca 32.6g 33. lg 36.5g 38.9g 40.9g
banano 30.7g 45.7g 60.5g 61.6g 11 1.2g
fideos 12.4g 16.5g 19.7g 21.8g 28.Og
harinas 13.3g 17.3g 17.8g 21.8g 25.2g
machica 7.2g 6.6g 6.3g 7.2g 5.8g
pan 16.lg 28.2g 35.5g 45.4g 62.Og
aceite vegetal 12.4g 20.7g 26.1g 30.8g 37.6g
arroz 118.Og 145.7g 173.2g 180.1g 186.7g
avena 5.6g 7. lg 9. lg 10.6g 12.7g
azucar 34.7g 51.4g 69.5g 73.Og 95.2g
manteca vegetal l0.lg 13.4g 14.5g 14.Og 16.4g
nmanteca de cerdo 1. lg 2.Og 3.Og 3.7g 9.5g
margarina 0.9g 2.6g 4.9g 5.4g 9.0g
panela 7.lg 8.9g 10.9g 11.7g 16.3g
came de res 11.8g 22.6g 30.5g 42.3g 55.7g
leche 38.3ml 64.1ml 96.2ml 146.2ml 246.7ml
leche en polvo 1.3g 3.3g 5.Og 5.3g 10.9g
pollo entero 3.8g 7.1g 12.7g 22.3g 37.8g
queso 4.7g 8.3g 11.3g 15.3g 20.9g

Percent of Total
Calorie Intake 90.7% 90.2% 88.3% 86.7% 84.0%

Average Per Capita
Kcal Consumption
Per Day 1377 1946 2450 2812 3596

Fortnightly Per
Capita Food Spending 14,283 24,239 33,340 43,197 69,441

Fortnightly Per Capita
Total Expenditure 24,589 42,063 58,684 85,215 210,684

Average Food Share 58.1% 57.6% 56.8% 50.7% 33.0%

Source: Encuesta Sobre las Condiciones de Vida (ECV), 1994.
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care as evidence that households want to purchase better quality service. In this case higher
health expenditures would be associated with higher utility and inclusion of health spending
would not undermine household welfare rankings. However, rationing in the public market
makes welfare comparisons between households impossible: variations in health care spending
cannot be directly linked to the value the consumer attaches to the quality and quantity of the
service. Some households are spending little on health because they have access to subsidized
public service; others spend little because they cannot afford private health care (or do so only
under extreme circumstances) and are excluded from the publicly provided service; and yet
others spend a lot because they can afford and choose for the higher quality private health care
service. If the public service were actually accessible to everybody, the choice of the service
provider could be interpreted to reflect the perceived difference in the quality of the service and
we could justify an inclusion of health expenditures in the final consumption aggregate. As it
proved infeasible to introduce a non-arbitrary and convincing scheme for adjusting health
expenditures to more adequately reflect welfare levels, we decided to leave such expenditures
out of the calculation of the "preferred" consumption aggregate altogether.

Education. In contrast to the health sector, the poor and non-poor alike are not rationed
by the supply of public education in Ecuador. Primary school attendance has reached almost
universal levels and the Ecuador Poverty Report (World Bank, 1995) found that the bottlenecks
to secondary school attendance are rather on the demand side, specifically associated with the
private costs of public secondary education. Hence, with the non-poor and poor alike able to
benefit from public subsidies, the choice of school becomes driven by real or perceived
differences in the quality of education. We therefore judged that education spending could be
included in the consumption aggregate and would contribute to reaching an overall welfare
ranking of households.

BASIC SERVICES

Following the above argument, and as already described in the context of cooking gas,
expenditures for basic services in markets where the actual consumption (and the price) is
measurable, can be included in the expenditure aggregate. If the analyst only has total nominal
expenditures for an expenditure item but consumers are not rationed and price variations between
consumers are low, the item can be included at "face value" into the analysis. For Ecuador, we
added waste removal, cooking gas, sewage, candles and telephone expenditures to the food and
education expenditures. These expenditures were not adjusted in any way, apart from being
converted into bi-weekly expenditures.

If prices of public services vary with the consumed quantity, adjustments have to be
made. A typical case in many countries is the electricity sector. Many public utility companies
charge their custoniers increasing marginal tariffs. Hence, the average price for the consumption
of a kwh varies with the consumption. In welfare measurement, we would ideally want to
measure quantity consumed at a constant price, but here the price paid per unit of utility derived
from electricity is higher for the heavy users of electricity than for those with low consumption
of electricity. From the perspective of welfare rankings, this might not be too disturbing
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because the distribution of nominal expenditures on electricity will essentially only overstate the
distribution of welfare from electricity use - it is not the case that nominal expenditures give
a false ranking of households' consumption of electricity. However, as we have already
mentioned above, while overall welfare rankings are our focus, actual expenditure levels are
important at the component level. It is easy to construct hypothetical examples where
transformations of sub-component expenditures, which leave unaffected the welfare rankings
within those components, lead to major re-rankings at the aggregated level.

Usually household surveys supply the analyst only with a total nominal expenditure for
electricity, making it difficult to ascertain what quantity was actually consumed. However, if
the tariff schedule (including fixed connection costs) is known, the researcher can derive actual
electricity consumption by calculating "threshold" levels of consumption which will place the
household in a specific marginal tariff bracket. Once the actual household consumption is
derived, a uniform price should be applied which - ideally - should reflect the marginal utility
to the consumer.13 If such an estimate is unavailable, the analyst might use some "proxy price"
like the average cost per unit of electricity consumption. Obviously, the application of such a
methodology is not valid if there are several, non-distinguishable providers of electricity in the
market charging different prices. An additional problem arises if the market is rationed as well.

Water. The water market in Ecuador provides a good example with which to illustrate
some of the ways in which one can, on occasion, deal with the issues of rationing. We paid
particular attention to the adjustment of water expenditures because access to this service is
widely discussed in Ecuador. In the debate, water is generally used as the most important
example of the unequal access to many basic services which tend to be biased in favor of the
urban Sierra region. Further, access to water is used as an example in the debate by those who
assert that expenditures (or income) cannot be used to measure poverty. While a large part of
the households connected to the public network receive their water for free, many others have
to pay high prices to purchase water from private vendors.

We imputed water expenditures by evaluating household consumption of water at its
marginal value. As a starting point for the adjustment procedure, we focussed initially only on
that segment of the private market where water was purchased from water vendors. This
segment operates almost exclusively in peri-urban areas. We are only able to observe the
marginal value of water for these households: in rural areas, no price is attached to water
consumption although the opportunity cost can be significant; and in the public water network
the marginal value of water consumption and the actual price differ because of supply constraints
and hence demand rationing. We imputed water expenditures using a number of wealth and
living standard variables. Using a stepwise regression procedure to estimate a log-linear model,
we found variables such as household size, expenditures on cooking fuel, consumption of durable

13. To complicate things even further, if rationing in the electricity market occurs in the short run, long-run
marginal costs are going to be lower than the marginal value of one additional kwh to the marginal consumer.
This marginal value, which would be achieved if the utility were to auction its electricity, would theoretically be
the correct price at which we would want to evaluate the true consumption of the household in this case.
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consumer goods and an array of housing variables to be significantly correlated to water
expenditures. Water expenditures for those households not purchasing from private vendors
were "predicted" on the basis of this model, and the vector of predicted expenditures was added
to the other components of consumption to arrive at total consumption.

A number of assumptions underlie such imputation exercises in order for the imputed
values to be credible estimates of the "true" expenditures. In the above described water
imputation case for the Ecuador data, fairly stringent assumptions are implicit. First, water from
different sources and in different areas must have approximately the same quality. Otherwise
one cannot expect consumers to value similar quantities of water equally. Second, water supply
in the public water network must be restricted or irregular so that even those on the public
network are not able to obtain the amount of water they would need to equate the marginal value
of water and the price they pay. Third, the opportunity cost of water in rural areas, over and
above the amount currently being used, must be near or at the price prevailing in the private
market. This assumption is motivated by the notion that water has quite different uses: small
quantities are necessary for daily consumption and cooking uses, but large quantities are needed
for the purpose of bathing, washing, etc. While the rural households don't necessarily have to
pay in cash for any of the water they fetch the full price in terms of time and number of persons
needed to fetch water in sufficient quantities to fulfill these additional uses can rise very rapidly.
Fourth, a ranking of expenditures must reflect a ranking of quantities actually consumed which
implies that the demand for water has to be very inelastic in a certain range. By imputing the
value of total expenditures on water as observed in the private market, we implicitly calculate
how much households in the other markets would have consumed had they faced this higher
price. Fifth, the vendors' water market has to be competitive with few barriers to entry and
exit. Finally, transportation costs of water need to be relatively low. Although this
methodology permitted us to include water consumption in the total consumption aggregate, the
actual importance of water consumption in total expenditure, even for the poor, remained quite
modest and contributed only little to a household's overall welfare ranking.

HOUSING

A common problem encountered in the construction of consumption aggregates relates
to the treatment of housing expenditures. Typically, a sizeable fraction of the population
(usually, but not always, residing in urban areas) lives in rented property, and the remainder
occupies owned dwellings. Households in rented property periodically pay a fee (their rent) in
return for the housing services they receive from their house or apartment. This rent can be
straightforwardly thought of as their consumption expenditure on housing. For owner-occupiers,
on the other hand, it is not so easy to single out the value of the housing services which are
being consumed."4

14. It is not acceptable, for example, to treat mortgage payments as an indicator of housing expenditures for
those households which are not yet full owners of their properties. Such mortgage payments vary according to
payment plan and are not very useful proxies for the value of housing services being consumed.
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The standard approach to assess the rental value of owner-occupied houses is based on
a regression of rent on a common set of explanatory wealth, demographic and geographic
variables for the subsample which does report renting. The parameter estimates can then be
used to predict what rent owner-occupiers would be paying if they were renting. The approach
is not always equally successful in the event, for example, that only a small fraction of the
population reports renting (e.g people rent only in urban areas).

The Ecuador LSMS contains two variables which together provide a large enough sample
to impute a value for owner-occupied housing. The first one records rent actually paid by
households. The second one is a figure inhabitants estimate they would pay were they to rent
the property. The latter variable is obviously only as useful as people have a meaningful idea
of what kind of rent they might have to pay. This implies that there must exist a functional
rental market and that people are aware of it. After excluding several obvious outliers, there
were only 273 out of just under 4400 households in the LSMS dataset for which neither of the
two rental variables were available.

As was the case with water expenditures, we used a simple log linear regression analysis
to fill in these observations. We performed this separately for the six regions in the country
(Sierra, Costa, Oriente, by urban and rural sectors) using a stepwise regression procedure.
While certain explanatory variables were important in all regions and areas, notably the number
of rooms of the house, there was some variation across regions of the explanatory variables
selected for inclusion in the stepwise regression procedure. Among others, the size of the
household, several wealth indicators and the quality of housing material, particularly the type
of floor covering, were important in explaining the rent."5

IMPUTING A CONSUMPTION STREAM FROM CONSUMER DURABLES

Consumer durables are often pointed to as an important component of household wealth
so that including them in an aggregate consumption measure becomes important. If expenditures
on such goods were frequent it would be a straightforward matter of including such expenditures
in the consumption aggregate. However, expenditures on consumer durables are lumpy, because
households purchase such goods only occasionally. Many household surveys include questions
about the stock of consumer durables and their age. And Living Standard Measurement Surveys
include estimates of respondents how much the current or replacement value of the consumer
durable would be. Calculating a stream of consumption derived from the stock of consumer
durables of the household then becomes possible.

In the Ecuador LSMS, for example, information is collected on household ownership of
17 types of such durables, ranging from ownership of a refrigerator to that of a typewriter or

15. Caution is warranted if the determinants of the housing rent include access to basic services such as water
and an imputation method for these services is also undertaken. In the event that water expenditures are already
included in the rent (as is fixed in some rental contracts), a double counting of these water expenditures would
take place as they are accounted for by both the rent and the imputed water expenditures.
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television. Apart from a simple yes/no question as to how many of these items are owned by
the household, the survey also provides the age of the durables and their current "replacement"
value as to how much the household would have to spend today to purchase the same durable
again."6 These two additional bits of information allow us to impute a value to the stream of
consumption services from the durables over a given period of time.

Our approach to incorporating consumption of durables involved two steps. First, we
calculated the average lifespan of each type of consumer durable. We averaged the age of each
item in turn, over all households reporting ownership of the good. We postulated that the
typical lifespan of such items was two times the estimated average age. This seems a reasonable
hypothesis if we assume a given lifetime per item, and that the distribution of household
purchases of the item over time is relatively uniformly distributed. A "snap-shot" survey like
the LSMS gives an average age per item based on observations which comprise all ages of the
item, from just purchased to just about obsolete. Averaging over that range will then yield an
average age which is at about the middle of the range of possible ages; about one-half of the
maximum possible age.17

Second, dividing the replacement value of a consumer durable by its expected lifespan
provided us with a measure of the value of the services provided by the durable per year.
Obviously, this measure is quite crude and hinges on households being able to determine how
much their goods would be worth today if they bought them new again.

16. In most LSMS surveys the 'current' value of the good is the estimated value of the good in its present
condition. Common practice in this case is to estimate depreciation rates and then apply them to this current
value.

17. This assumes that respondents give total age - even if the goods were purchased second-hand.
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IV. Cost of Living Adjustments: Inflation and Spatial Variation of Prices

INFLATION ADJUSTMENT

Typically, household surveys record expenditures for different items with varying recall
periods. The shortest recall period in the Ecuador survey is applied to food items (two weeks),
a slightly longer one to expenditures on services or some non-food expenditures like candles,
and an even longer period to only periodic purchases such as clothing.

The treatment of inflation in the context of longer recall periods can be quite important.
Depending on the rate of inflation, the length of the recall period and information on the exact
date of purchase, the analyst has to decide whether to inflate past expenditures to the reference
point which is generally the month(s) in which the survey was conducted. While in the Ecuador
case the entire survey was fielded and completed within a three month period, some household
surveys following the LSMS structure are fielded over a period of a year. In the presence of
high inflation, nominal consumption figures (even short recall period components) for one
household may not be directly comparable to expenditure figures for another household collected
at a different date.

When calculating consumption aggregates in the presence of inflation one should ensure
that final expenditures are made comparable prior to developing poverty profiles. This exercise
is conceptually straightforward but can become difficult in practice if for example inflation
figures are not readily available. When it is intended to also adjust expenditures for spatial price
variation (see below) it is important, but not always easy, to keep in mind the distinction
between these two types of adjustment."8

To complicate things further, even when published figures for inflation are available, they
may not be directly applicable. Conventionally, when expenditures are adjusted to take into
account inflation using published sources, a common bundle of goods has been priced at
different periods over time (or different locations). The bundle of goods chosen for this purpose
is selected to be consistent with average consumption patterns. However, when household data
are being scrutinized for the purpose of poverty analysis price changes over time should be
measured with reference to a bundle of goods consumed not on average, but by the poor (see

18. Suppose a survey is in the field during the course of a whole year, that rates of inflation are high, and that
regional price variation is quite substantial. It is probably best to start by adjusting for inflation: the
consumption totals for households surveyed at different times of the year are deflated to some common base
period using monthly inflation figures. Next one wants to adjust for regional price variation. Valuing a
common bundle of goods in different parts of the country, one wants to ensure that the prices being used refer
to a given period. It may well turn out to be difficult, with a survey the size of a typical LSMS, to ensure that
a full vector of prices are available in all of the regions of the country at a given date.
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Bidani and Ravallion, 1994).'9 Where inflation data from secondary sources are being used,
it is important to check for relative price shifts over time, particularly with respect to goods
consumed by the poor. If such shifts have been modest, the published inflation figures will
suffice. Otherwise, these figures have to be re-weighted.

In our Ecuador case, we did not adjust nominal expenditures because inflation during the
three months field period was very low. As mentioned above, for durable consumer goods we
did not have to worry about adjustments as households indicated the current replacement value
of the durable good at the time when the survey was conducted.

SPATL4L PRICE ADJUSTMENTS AND THE POVERTY LINE

Conclusions regarding the overall magnitude of poverty and the geographic dimensions
of poverty can be very sensitive to whether, and how, adjustments have been made to take into
account spatial cost of living variation. One comparison of interest is between urban and rural
areas. Another may be between certain regions of a country. Spatial price indices are not
commonly available from published sources. Unlike with inflation adjustments however, such
indices can generally be derived from the consumption survey at hand. Given that the spatial
price adjustments should be with reference to the consumption bundle of the poor, it is most
convenient to link the price adjustments directly to calculation of the poverty line.

Poveny Line Derivation

There are many approaches to setting a poverty line. Most commonly, a poverty line
is made up of two components: one representing the cost of purchasing basic food necessities;
and a second component representing essential non-food expenditures based on consumption
patterns reflected in the available consumption data. The food component typically consists of
a bundle of food items reflecting the average taste patterns of low income households in the
country as a whole, yielding some pre-determined nutritional cut-off point, usually calories.
This bundle is then priced in different parts of the country to provide region specific "food
poverty lines". The final poverty line is calculated by adding to the food poverty line a certain
amount of expenditure necessary for "essential" non-food goods and services. It is not usually
feasible (nor particularly appealing) to specify actual quantities of non-food items which are to
be regarded as essential. Rather, the common approach is to ask what share of their budget the
poor typically spend on non-food items, and then to adjust the food poverty line accordingly.

19. It is also sometimes questioned whether the same bundle of goods should be priced in different parts of the
country. There are two reasons why people might consume different bundles in different parts of the country:
prices might vary sufficiently that households shift consumption to those goods which are relatively inexpensive
in their particular region; there may exist real taste differences in different parts of the country. This seems
plausible in large countries or in countries where agro-climatic, geographic and cultural/ethnic differences are
pronounced. However, pricing different bundles in different regions is not advisable, as it becomes difficult to
ensure that a given level of welfare is being valued in different parts of the country.
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Differences in opinion exist on how one should pose the question of what amount poor
households can devote to non-food expenditures. One approach, known as the "Cost of Basic
Needs" approach (CBN), asks what fraction of their budget those households which could in
principle have met their food needs if they had devoted their entire expenditures to food (i.e.
whose total expenditures are just equal to the food poverty line), actually devote to non-food
items. The notion is that as they are actually sacrificing 'essential' food intakes to purchase
such non-food items these expenditures must surely be regarded as essential. Another approach,
the "Food Energy Method" (FEM), asks instead what fraction of their budget those households
which are in fact just spending on food the equivalent of the food poverty line typically devote
to non-food items. Ravallion (1995) suggests that the "true" poverty line must lie somewhere
in the range between the CBN and FEM poverty lines.

Spatial Price Adjustment

Spatial price adjustments are generally conducted by using the food poverty line described
above as an index. The food poverty lines correspond to a fixed bundle of food items which has
been priced in different parts of the country. Taking a population weighted average of these
poverty lines yields a national food poverty line. A simple Laspeyres-style price index can then
be constructed by taking the ratio of the region-specific food poverty line to the national food
poverty line. The analyst can then make expenditures in each region comparable by normalizing
by the relevant region-specific price index.

One caveat which is immediately apparent from this approach to adjusting for cost of
living variation is that the adjustment is based on differentfood prices. While it is no doubt true
that the poor devote a proportionately larger share of their budget to food items, even the poor
do consume some non-food items. It is quite possible that spatial price variation of non-food
items is as great, if not greater, than that of food items. In most LSMS-style surveys, however,
there is little information on quantities consumed of non-food items and so the food price index
is usually the best the researcher can apply.20

20. In the process of adjusting for the spatial variation in prices, the researcher needs to distinguish applicable
and non-applicable expenditures. For example, we excluded the imputed water expenditures from the spatial
price adjustment: Our implicit assumption in the imputation exercise was that the marginal utility of water
consumption is the same across locations in Ecuador.
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V. Consumption Aggregates and Sensitivity Analysis

Table 2 briefly recaps the different stages we used to construct our preferred consumption
aggregate using the Ecuador LSMS. Average consumption levels increase dramatically as the
various non-food components are added to the basic food expenditures which comprised the first
step. Concomitantly, food as a fraction of total expenditure drops significantly. This is a fairly
important observation to note as food share is often singled out as a rough measure of household
welfare (following Engel's Law which states that as income rises, food consumption tends to
decline as a proportion of total consumption - hence households with a higher food share are
poorer). It is evident that the precise definition of total consumption will have an important
impact on the actual food share which emerges, and hence comparisons of foodshares across data
sets, within or between countries, will have to be alert to the fact that the underlying definitions
of consumption may differ. A similar point arises with respect to measured inequality based on
the different definitions of consumption; inequality ranges from a Gini coefficient of 0.36 when
only food spending is considered, to 0.46 when the full consumption measure is taken (and cost
of living variation is not adjusted for). These issues will be revisited in the next section when
we assess the impact of alternative approaches to consumption aggregation on measured poverty
levels and welfare rankings.

CONSUMPTION AGGREGATES, POVERTY AND THE POVERTY PROFILE

What is the impact on measured poverty and the poverty profile of developing our
"preferred" consumption aggregate? Would our results be qualitatively different if some
alternative definition had been used? These questions are significant - because they carry far-
reaching implications regarding the extent to which we can compare results based on one survey
with results from another. The underlying definitions of consumption (or income) are rarely,
if ever, described in any detail when results are presented. Comparisons across surveys
therefore implicitly assume that variations in definitions imply at most only marginal revisions
in estimates - such that the comparison remains a valid exercise.

In this section we pursue these questions in some detail. In the next sub-section we
examine the question of how measured poverty varies with the definition of consumption. This
is followed by an attempt to assess the impact of the alternative options in terms of rankings of
individuals within the respectively defined consumption distributions. We have already argued
that rankings are of prime importance for the construction of the poverty profile, which in turn
is probably of greatest use to policy makers. If these rankings tend to be invariant to the
different definitions of consumption then we can expect the poverty profile to be relatively
robust.

Assessing the Impact of Consumption Definitions on Measured Poverty

How poverty changes when different consumption definitions are applied depends
crucially on the poverty line against which comparisons are made. When using consumption as
the welfare measure, it is common to derive a poverty line based on the consumption data itself.
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Different approaches to deriving the poverty Table 2. Ecuador: Alternative Consumption
line have already been pointed to above, but Definitions
it is clear that the definition of the
consumption aggregate will influence the Average
location of the poverty line. Lanjouw and Fortnightly
Lanjouw (forthcoming) examine in detail the Per Capita Gini
inter-relationship between measured poverty, Definition Consumption Coefficient
alternative methods to the specification of Food Spending 36,917 0.359
poverty lines, and the definition of
consumption. Table 3 and Table 4 Food Spending plus
summarize their results for the Ecuador ECV Basic Non-Food 61,600 0.420
data, and illustrate how measured poverty Spending
changes when the definition of consumption Food plus Basic
changes, respectivel) under two different Non-Food Spending 69,390 0.421
approaches towards setting the poverty line. Including Energy
Poverty is summarized on the basis of three and Education
poverty measures which attach different Above with Imputed
weightings to the distance between an Water Expenditure 71,696 0.415
individual below the poverty line and the
poverty line itself.2 ' Above with Imputed

Value of Housing 80,992 0.420
In Table 3, consumption expenditures Services

are compared to the "cost-of-basic needs" Above with Imputed
poverty line. As the consumption aggregate Value of Owned 84,315 0.430
becomes more comprehensive, both average Consumer Durables
expenditures and the poverty line rise. ('Preferred' Expenditure)
However, the poverty line does not rise as
rapidly as average expenditure and as a Above Without Education,
consequence the incidence of poverty Electricity and Water 75,078 0.430
declines. The rate at which measured poverty Expenditures
incidence declines is quite marked - moving 'Prefeffed' Expenditure
from food spending only to an aggregate without Spatial 86,740 0.458
which includes some of the basic non-food Cost of Living
expenditures contained in the ECV Adjustment
consumption module leads to a decline in the
incidence of poverty from 50 percent to 45 (1)
percent. Adding some additional non-food
components from other modules of the questionnaire results in a further decline to 39 percent.
Between this measure, and the final preferred consumption aggregate results in yet a further
significant decline to 35 percent. A similar picture obtains for the other poverty measures

21. We apply the poverty measures P0, P1 and P2 embodied in the Foster-Greer-Thorbecke class of measures
with parameter values of 0, 1 and 2, respectively. These measures have been given an intuitive explanation by
representing, in turn, the incidence, depth and severity of poverty (Ravallion, 1994).
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Table 3. Ecuador: The Impact on Poverty Measures of Alternative Consumption Aggregations-
Poverty Incidence, Depth and Severity Based on Cost of Basic Needs Poverty Line

Consumption Average Fortnightly Poverty Poverty
Aggregate Per Capita Conswnption Line Incidence Depth Severity

Food Spending 36,917 30,728 0.50 0.19 0.10
(0.02) (0.01) (0.01)

Food Spending plus
Basic Non-Food Spending 61,600 39,688 0.45 0.16 0.08

(0.02) (0.01) (0.007)
Food plus Basic Non-Food
Spending Including Energy 69,390 41,439 0.40 0.14 0.07
and Education Spending (0.02) (0.01) (0.006)

Above With Imputed Water
Expenditures 71,696 42,555 0.39 0.13 0.06

(0.02) (0.01) (0.006)
Above With Imputed Value
of Housing Services 80,992 44,534 0.36 0.11 0.05

(0.02) (0.01) (0.005)
Above With Imputed Value
of Owned Consumer Durables 84,315 44,625 0.35 0.11 0.05

(0.02) (0.01) (0.005)

Notes:
1. Standard errors in brackets, see Howes and Lanjouw (1995).
2. Poverty lines change with alternative definitions of consumption because for all but the first row, a non-food
expenditure component is added to the food poverty line based on the share of total expenditure (defined
respectively in each row) going to non-food consumption on average among those who could, in principle, have
just met their food requirements by devoting all expenditure on food.
Source: ECV (1994).

considered in Table 3. However, as demonstrated in Lanjouw and Lanjouw (forthcoming), there
is no a priori reason to expect all poverty measures to move in concert as the consumption
aggregate changes. They show that with a different dataset quite a different picture might
emerge.

Table 4 considers the situation when we adopt the "food-energy method" to setting the
poverty line is adopted. This approach to setting the poverty line is also common, and as argued
in Ravallion (1995) there are no clear, unambiguous reasons for preferring "cost of basic-needs"
approach to this one. In Table 4 we see that the incidence of poverty remains largely unchanged
as the consumption aggregate becomes more comprehensive, and for the Ecuador data, poverty
measured with distributionally sensitive measures tends also to remain unchanged or to decline
marginally. However, it should be stressed that once again, there is no reason to expect that
the FEM method will always yield such stable results. Lanjouw and Lanjouw (forthcoming)
demonstrate that it is possible that with a different dataset measured poverty based on the FEM
method of setting the poverty line might vary sharply across different definitions of consumption.

21



Table 4. Ecuador: The Impact on Poverty Measures of Alternative Consumption Aggregations-
Poverty Incidence, Depth and Severity Based on Food Energy Method Poverty Line

Consumption Average Fortnightly Poverty Poverty
Aggregate Per Capita Consumption Line Incidence Depth Severity

Food Spending 36,917 30,728 0.50 0.19 0.10
(0.02) (0.01) (0.01)

Food Spending plus
Basic Non-Food Spending 61,600 44,057 0.53 0.20 0.10

(0.02) (0.01) (0.008)
Food plus Basic Non-Food
Spending Including Energy 69,390 47,843 0.52 0.19 0.10
and Education Spending (0.02) (0.01) (0.007)

Above With Imputed Water
Expenditures 71,696 50,012 0.52 0.19 0.10

(0.02) (0.01) (0.007)
Above With Imputed Value
of Housing Services 80,992 55,884 0.53 0.19 0.09

(0.02) (0.01) (0.007)
Above With Imputed Value
of Owned Consumer Durables 84,315 56,775 0.52 0.19 0.09

(0.03) (0.01) (0.007)

Notes:
1. Standard errors in brackets, see Howes and Lanjouw (1995).
2. Poverty lines change with alternative definitions of consumption because for all but the first row, a non-food
expenditure component is added to the food poverty line based on the share of total expenditure (defined
respectively in each row) going to non-food consumption on average among those who could, in principle, have
just met their food requirements by devoting all expenditure on food.
Source: ECV (1994).

They show that the precise form in which questions on food consumption are asked can have an
influence on how measured poverty varies with consumption definitions.

Tables 3 and 4 make two points. First, measured poverty can vary with the definition
of consumption as the welfare measure and with the approach adopted in setting the poverty line.
Second, as shown for the Ecuador data, the magnitude of this variation can be substantial. This
observation strongly cautions against comparing poverty levels across countries unless in-depth
analyses of the underlying definitions of consumption allow such comparisons.

Assessing the Impact of Consumption Definitions on the Poverty Profile

Measures of poverty usefully provide neat summary statistics of the extent of, depth, or
severity of poverty in a particular setting. Given the many steps taken in arriving at a particular
set of poverty measures the assumptions made, and the sensitivity of results to small variations
in such assumptions, however, it is rare that poverty measures secure unanimous agreement.
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We have already stressed the importance of the poverty profile in the study of poverty. These
profiles help reveal the "risk" of poverty of different sub-groups of the population, which can
be compared to some population average. They are useful in helping to focus attention on
groups which are most disadvantaged, and they help orient a study of poverty by raising
questions which need to be addressed in subsequent analysis.

In order to ascertain whether the poverty profile is relatively "robust" with respect to
differing definitions of the consumption measure, analysts can examine transition matrices to
compare rankings based on different definitions. Such matrices illustrate how the rankings of
households change if we vary the definition of consumption. For the Ecuador data, we have
calculated such transition matrices in Tables 5a - 5e which compare rankings from the preferred
consumption aggregate against the rankings which obtain from the less comprehensive
alternatives. If members of each decile under the preferred consumption definition are found
to be highly represented in the corresponding decile under some alternative definition, then
"mobility" across definitions will be low. The relatively poor under one consumption definition
will also be the relatively poor under the other definition. In this case, the poverty profile based
on one definition is likely to resemble that which obtains from another definition. On the other
hand, if a significant re-ranking of households occurs, then the poverty profile is also likely to
vary.

In the Ecuador case, comparing our preferred (and most comprehensive) measure of
consumption against food expenditures only reveals a considerable degree of "mobility" (Table
5a). Although 61 percent of those in the lowest decile based on the preferred measure are also
in the lowest decile of food consumption, at higher deciles a much greater amount of re-ranking
occurs. In scrutinizing such a transition matrix, the size of non-zero entries in cells which are
distant from the diagonal and which correspond to the lower deciles of the preferred
consumption aggregate is of particular interest. These non-zero cells point to the extent to which
the poverty profile may be changing. For example, more than 10 percent of persons in the 4th
decile of the preferred consumption measure would feature in the 7th decile of food consumption
distribution, and another 19 percent would be found in the 6th decile. To the extent that
characteristics of persons in the 4th decile of the preferred consumption distribution were distinct
from those of the general population and were thus features of the poverty profile based on that
consumption definition, it is unlikely that they would be anywhere as strongly linked to poverty
under the food consumption definition.

The "mobility" reflected in Table 5a can be summarized on the basis of a measure such
as the Distance Measure (MD) described in Swaminathan (1988).22 This measure focusses on
the magnitude of off-diagonal elements in the transition matrix and gives increasing weight to
non-zero cells the further they are from the diagonal. As such, the measure has an immediate

22. The rank correlation coefficient is another obvious means of capturing the degree of re-ranking which
occurs. However, transition matrices are useful for our purposes (as they allow us to visually check for the
extent of re-ranking occurring at specific intervals of the consumption distribution), and the MD measure is
appealing in that it is derived directly from those transition matrices.
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intuitive link to our concern with the robustness of the poverty profile. When the number of
fractiles, n, is even, the MD measure can be written as follows:

,E (i-f)2myI

MD = i=1 j=l
n/2

2 (i-n) 2

i=l

where i and j refer to row and column fractiles, respectively, and my is the transition probability
associated with the ijth cell.

In Table 5a the mobility measure (MD) takes a value of 0.065. This can be compared
with a value of 0 if there were perfect immobility (i.e. both consumption aggregates ranked
individuals exactly the same) and a value of 0.322 if individuals in a given row cell had an equal
probability of appearing in any of the ten possible column cells associated with the row, i.e. if
the ranking based on the preferred consumption aggregate were completely unrelated to the
ranking in the alternative consumption aggregate.2 3

Table 5b illustrates the extent of re-ranking which occurs when comparing our full
measure of consumption against the simple food and non-food measure (which includes food and
all basic items while excluding services, health, education, housing and consumer durables)
based on only the consumption module of the ECV. The magnitude of the diagonal elements
is considerably greater in this case and in particular the magnitude of off-diagonal elements
declines for cells located further away from the diagonal. The accompanying MD measure falls
from 0.065 in the previous Table to 0.021. Rankings between the full consumption measure and
this basic aggregate are relatively close, suggesting that the poverty profile based on these two
aggregates will already show a good degree of stability.

As we add to the consumption definition, "mobility" declines steadily to 0.002 when all
consumption items except consumer durables are included. The extent to which entries in the
transition matrices tend to cluster tightly along or just beside the diagonal suggests that the
poverty profiles based on the different consumption aggregates will resemble each other closely.
This is further confirmed in Table 6, which presents a simple poverty profile for Ecuador, based

23. The MD measure takes a value of I when there is 'perfect mobility". This is defined, in the context of
this measure, when the maximum possible distance and magnitude from the diagonal is achieved. This notion
does not necessarily accord very well with everyone's intuition of perfect mobility. Some might argue, for
example, that perfect mobility would occur when the probability of appearing in any cell is the same for all
cells, mj = 1/n (which yields a MD value of 0.322, and which is of greater intuitive appeal for our purposes).
The difficulty in defining perfect mobility is one of the factors which has hampered the development of useful
summary measures of mobility (see Shorrocks, 1978). In this paper, we are concerned with deviations from
perfect immobility, which is somewhat more clearly defined.
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Table 5a. Ecuador: Including Only Food Expenditures

Decils Based on Food Expenditure Only

OBS Decile 1 2 3 4 5 6 7 8 9 T0

1 0.611 0.342 0.048 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2 0.162 0.316 0.368 0.146 0.008 0.000 0.000 0.000 0.000 0.000

3 0.052 0.128 0.230 0.295 0.164 0.058 0.005 0.000 0.000 0.000

4 0.023 0.106 0.118 0.186 0.278 0.186 0.102 0.000 0.000 90 00

Final 5 0.025 0.040 0.070 0.151 0.175 0.257 0.194 0.082 0.006 0.000
Expenditure

6 0.009 0.023 0.034 0.073 0.130 0.190 0.230 0.237 0.072 0.000

7 0.028 0.023 0.020 0.065 0.132 0.124 0.166 0.212 0.221 0.011

8 0.026 0.007 0.012 0.032 0.059 0.086 0.157 0.222 0.278 0.120

9 0.044 0.006 0.023 0.033 0.038 0.061 0.082 0.157 0.255 0.302

10 0.021 0.012 0.005 0.022 0.017 0.040 0.060 0.089 0.167 0.567

Note: MD = 0.065
Source: ECV (1994).

Table Sb. Ecuador: Including Only Basic Non-Food Expenditures

Food Plus Basic Non-Food

Decile 1 2 3 4 5 6 7 8 9 10

1 0.802 0.198 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2 0.138 0.586 0.276 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3 0.030 0.128 0.475 0.354 0.014 0.000 0.000 0.000 0.000 0.000

4 0.009 0.039 0.144 0.420 0.363 0.025 0.000 0.000 0.000 0.000

Final 5 0.005 0.024 0.055 0.117 0.369 0.391 0.039 0.000 0.000 0.000

Expenditure 6 0.04 0.02 0.015 0.041 0.143 0.327 0.451 0.018 0.000 0.000

7 0.008 0.007 0.017 0.054 0.060 0.183 0.199 0.340 0.003 0.000

8 0.004 0.005 0.010 0.011 0.035 0.053 0.144 0.428 0.311 0.000

9 0.002 0.012 0.005 0.006 0.017 0.020 0.054 0.158 0.547 0.180

10 0.000 0.002 0.000 0.000 0.002 0.004 0.003 0.030 0.140 0.820

Note: MD = 0.021
Source: ECV (1994).
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Table Sc. Ecuador: Not Including Water, Housing or Consumer Durables

Food, Basic Non-Food and Basic Services (including Education)

Decile 1 2 3 4 5 6 7 8 9 10

1 0.882 0.118 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2 0.086 0.729 0.186 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3 0.013 0.123 0.647 0.217 0.000 0.000 0.000 0.000 0.000 0.000

4 0.006 0.022 0.119 0.591 0.261 0.000 0.000 0.000 0.000 0.000

5 0.003 0.008 0.031 0.140 0.559 0.258 0.000 0.000 0.000 0.000
Final 6 0.003 0.002 0.004 0.024 0.144 0.537 0.286 0.000 0.000 0.000

Expenditure 7 0.000 0.003 0.007 0.010 0.041 0.156 0.535 0.248 0.000 0.000

8 0.000 0.000 0.002 0.004 0.011 0.040 0.155 0.606 0.182 0.000

9 0.000 0.000 0.000 0.001 0.010 0.004 0.020 0.133 0.721 0.111

10 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.007 0.102 0.889

Note: MD = 0.010
Source: ECV (1994).

Table Sd. Ecuador: Not Including Housing or Consumer Durables

Food, Basic Non-Food, Education and Services (including Water)

Decile 1 2 3 4 5 6 7 8 9 10

1 0.909 0.091 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2 0.073 0.777 0.150 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3 0.009 0.108 0.713 0.169 0.000 0.000 0.000 0.000 0.000 0.000

4 0.006 0.015 0.108 0.664 0.207 0.000 0.000 0.000 0.000 0.000

Final 5 0.003 0.002 0.020 0.133 0.619 0.223 0.000 0.000 0.000 0.000
Expenditure

6 0.001 0.003 0.002 0.026 0.131 0.598 0.240 0.000 0.000 0.000

7 0.000 0.003 0.006 0.008 0.030 0.1443 0.593 0.217 0.000 0.000

8 0.000 0.000 0.002 0.001 0.008 0.030 0.149 0.645 0.166 0.000

9 0.000 0.000 0.000 0.000 0.011 0.001 0.013 0.127 0.744 0.104

10 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.008 0.095 0.896

Note: MD = 0.008
Source: ECV (1994).
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Table Se. Ecuador: Not Including Consumer Durables

Food, Basic Non-Food, Education, Services and Housing

Decile 1 2 3 4 5 6 7 8 9 10

1 0.993 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2 0.007 0.975 0.018 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3 0.000 0.014 0.941 0.045 0.000 0.000 0.000 0.000 0.000 0.000

4 0.002 0.006 0.037 0.914 0.041 0.000 0.000 0.000 0.000 0.000

Final 5 0.000 0.000 0.000 0.034 0.915 0.050 0.000 0.000 0.000 0.000
Expenditure 6 0.000 0.000 0.000 0.007 0.053 0.910 0.030 0.000 0.000 0.000

7 0.000 0.000 0.000 0.000 0.000 0.028 0.888 0.084 0.000 0.000

8 0.000 0.000 0.000 0.000 0.000 0.002 0.075 0.874 0.049 0.000

9 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.048 0.914 0.037

10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.039 0.961

Note: MD = 0.002
Source: ECV (1994).

on the cost of basic-needs (CBA) poverty line. The first row of Table 6 indicates the risk of
poverty faced by an average person in Ecuador; the standard calculation of the incidence of
poverty. The accompanying rows indicate the risk of poverty to individuals associated with the
corresponding household or individual characteristic. A comparison of this poverty risk with
the average risk of poverty provides an indication of how well a particular indicator performs
in identifying the poor.

As the consumption aggregate becomes more comprehensive and resembles more and
more our preferred consumption aggregate, we find that the characteristics of poverty become
more accentuated. We see for example that when food spending is taken as the consumption
indicator, in households where the head speaks an indigenous language, 76 percent of all
individuals can be regarded as poor. This compares with an average risk of poverty of 50
percent. In other words, individuals from households where the head speaks an indigenous
language are 1.52 times as likely to be poor than an average person. As the consumption
definition changes, the performance of different poverty indicators also changes. With the full
definition of consumption, individuals from households where the head speaks an indigenous
language are now nearly 2 times as likely to be poor than the average person. The same pattern
can be observed for almost all variables included in Table 6. In the case of Ecuador, hence, we
can make a strong case for the most comprehensive measures of consumption as the welfare
indicator. Although not demonstrated here, the improvements in performance of the poverty
profile to distinguish the poor from the non-poor also obtain when an alternative poverty line,
such as the food-energy method (FEM) poverty line is used.
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Table 6. Ecuador. Household Characteristics and the Risk of Poverty Alternative Consumption
Aggregates and the Cost of Basic-Needs Poverty Line

The Incidence of Poverty Under Diferent Household Characteristics and Consumption Aggregations

Food Plh Expenditure Expenditure
Food Plus Non-Food Expenditure including with inputed

Household Food Basic (with education including imputed water water, housing,
Characteristics Spending Non-Food and energy) imnpued water and housing and durables

Average Risk
of Poverty 0.50 0.45 0.40 0.39 0.36 0.35

Rural 0.55 0.54 0.52 0.51 0.48 0.47
Urban 0.46 0.40 0.31 0.30 0.26 0.25
Sierra 0.50 0.44 0.39 0.38 0.34 0.33
Costa 0.49 0.44 0.40 0.39 0.35 0.35
Oriente 0.67 0.65 0.64 0.62 0.61 0.60

Black and White TV 0.52 0.45 0.40 0.39 0.35 0.34
Color TV 0.33 0.23 0.16 0.16 0.12 0.10
Bicycle 0.49 0.39 0.33 0.31 0.28 0.27
Refrigerator 0.39 0.28 0.22 0.20 0.16 0.14
Radio/Cassette 0.46 0.40 0.35 0.34 0.30 0.28

House with Mud Walls 0.54 0.51 0.49 0.49 0.46 0.43
House with Dirt Floor 0.65 0.63 0.62 0.62 0.60 0.59
House with Wood Walls 0.60 0.58 0.57 0.56 0.53 0.52

Teiephone Connection 0.30 0.17 0.10 0.09 0.05 0.05
Networked Electricity 0.48 0.42 0.37 0.36 0.32 0.31
Networked Water 0.44 0.36 0.30 0.28 0.23 0.22
Waste Disposal 0.43 0.33 0.27 0.26 0.21 0.20
Sewage Removal 0.45 0.36 0.31 0.30 0.25 0.24

Head with No Education 0.61 0.63 0.60 0.60 0.58 0.58
Primary Educated Head 0.55 0.51 0.47 0.46 0.42 0.41
Secondary Educated Head 0.41 0.30 0.24 0.24 0.19 0.18
Tertiary Educated Head 0.28 0.16 0.09 0.08 0.05 0.05

Indigenous Head 0.76 0.73 0.72 0.71 0.70 0.68

Calorie Consumption
of Poor 1643 1648 1630 1624 1597 1600

Source: ECV (1994).

Transition matrices and poverty profile mapping (as done in Table 6) are simple tools to
measure how the poverty profile varies with different consumption definitions. In the Ecuador
example, we determined that the broad picture obtained from the poverty profile is quite robust
to alternative definitions of the consumption aggregate. This is an encouraging observation
because it tells us that while we may not want to attach much credence to comparisons of
poverty levels based of surveys applying different aggregation methodologies, it may well be a
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Table 7. Ecuador: Adjustingfor Cost of Living Variation

Poverty Incidence

CBN Poverty Line FEM Poverty Line
Adjusted Unadjusted Adjusted Unadjusted

Costa 0.35 0.35 0.53 0.51
urban 0.26 0.23 0.44 0.39
rural 0.50 0.57 0.69 0.74

Sierra 0.33 0.39 0.50 0.53
urban 0.22 0.22 0.34 0.33
rural 0.43 0.54 0.64 0.71

Oriente 0.60 0.69 0.73 0.77
urban 0.20 0.27 0.36 0.40
rural 0.67 0.76 0.80 0.84

Ecuador 0.35 0.38 0.52 0.53
urban 0.25 0.22 0.40 0.36
rural 0.47 0.57 0.67 0.73

Source: ECV (1994).

valid exercise to compare what these alternative surveys tell us about who the poor are, where
they live, what their principle sources of livelihood are, and so on. This kind of information
is particularly relevant in discussions regarding the design of poverty alleviation strategies and
possible policy interventions.

ASSESSING THE IMPACT OF COsT-oF-L[vING ADJUSTMENTS

All consumption figures discussed in the previous sections had been adjusted for spatial
variation in prices.2 4 Geographic, agro-climatic, and socio-cultural heterogeneity in a country
such as Ecuador implies that consumption patterns and prices of goods vary across parts of the
country. Super-imposing the substantial rural-urban variation on top of the spatial variation
contributes further to this heterogeneity.

What is the impact of adjusting for cost of living variation? In Table 7 we present
summary calculations of the poverty incidence based on the cost of basic needs (CBN) and food
energy method (FEM) poverty lines, for rural/urban areas and by region. The broad impact of
adjusting for cost of living variation is that relative poverty levels between rural and urban are
narrowed somewhat. This narrowing is by no means sufficient to overturn the conclusion that
rural areas are significantly poorer than urban areas (whether in terms of numbers of persons

24. Specifically, expenditures have been deflated by a Laspeyres price index for food based on the food
poverty line'.
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Table 8. Ecuador: Not Taking Into Account Cost-of Living Variation

Final Expenditure Without Cost of Living Adjustment

Decile 1 2 3 4 5 6 7 8 9 10

1 0.873 0.128 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2 0.123 0.557 0.212 0.107 0.000 0.000 0.000 0.000 0.000 0.000

3 0.000 0.319 0.391 0.163 0.127 0.000 0.000 0.000 0.000 0.000

4 0.000 0.000 0.358 0.332 0.170 0.140 0.000 0.000 0.000 0.000
Final 5 0.000 0.000 0.041 0.344 0.306 0.169 0.140 0.000 0.000 0.000

Expenditure 6 0.000 0.000 0.000 0.056 0.371 0.291 0.191 0.091 0.000 0.000

7 0.000 0.000 0.000 0.000 0.024 0.382 0.264 0.330 0.000 0.000

8 0.000 0.000 0.000 0.000 0.000 0.014 0.410 0.345 0.232 0.000

9 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.232 0.615 0.153

10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.153 0.847

Note: MD = 0.015
Source: ECV (1994).

in poverty, or more distributionally sensitive measures of poverty). 5 The narrowing occurs
regardless of which poverty line is applied, although clearly, absolute levels of poverty are much
higher when the FEM poverty line is applied.

How does adjusting for cost of living affect rankings of individuals more generally? In
Table 8 we present a transition matrix, analogous to those in Tables 5, comparing our preferred
consumption aggregate with and without a cost-of-living adjustment.2 6 A low degree of
"mobility" can be detected.7 There is no reason to expect such stability of the profile in other
contexts, however. Experience elsewhere, where regional differences are more successful than
in Ecuador in distinguishing the poor from the non-poor, shows that cost-of-living adjustments
can be critical.

25. This is in contrast to the experience in Indonesia where Ravallion and Bidani (1994) find that conclusions
regarding relative poverty in the two sectors are quite sensitive to introduction of price adjustments, and more
importantly, to the precise methodology for adjusting for price variation.

26. Although the diagonal elements are fairly far from 1.0 in the middle six deciles, most of the off-diagonal
elements are in cells adjacent to the diagonal. Correspondingly, the MD value (which attaches increasing
importance to entries further away from the diagonal) is slightly lower than that which obtains when full
consumption is compared to the most basic food and non-food consumption aggregate. This implies that in the
Ecuador case, the poverty profile which would have resulted in the absence of any price adjustments would have
resembled the "true' poverty profile reasonably closely.

27. Of course we are assuming here that only the lack of price adjustment distinguishes our consumption
aggregate from the preferred consumption aggregate. The joint impact of failing to adjust for cost-of-living
variation plus adopting a less comprehensive definition of consumption could well be significant - we did not
investigate this possibility.
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VI. Equivalence Scales: Differences in Household Needs and Size

DIFFERENCES Iv NEEDS

Household surveys such as the ECV typically yield most information at the level of the
household rather than the individual. While many surveys include individual-level data on the
age and gender of family members (and sometimes, as with the Ecuador ECV, on educational
achievement, health and nutritional status, and economic activities of family members) most
information on consumption and income typically pertains to the household as a whole. The
ultimate interest in poverty studies, however, is in comparing welfare levels of individuals. This
means that when we ask about average consumption levels per person, we have to adopt a rule
for allocating a household's expenditures to the individuals which make up that household. By
far the most widespread "rule" applied in practice is that all family members receive the same
fraction of household expenditure. Household expenditure is converted into household per capita
expenditure which is then attributed to all members of the household.

The decision to proceed in this way is prompted not so much by a belief that all family
members do in fact require the same share of the household's total resources in order to reach
the same welfare level, or that household resources are in fact allocated equally across all
household members, but rather because there is no widely accepted alternative to the simple
equal-sharing convention. There is a large literature which proposes a wide range of alternative
equivalence scales ("rules" for allocating household expenditure to household members of
different gender and ages) but which provides little guidance for choosing between them.28

Uncovering the different "needs" of different family members, which is what equivalence scales
attempt to summarize, can be based on (at least) two different methodologies: the nutritional
requirements of persons and the setting of equivalence scales based on empirical studies of
household consumption behaviour. Both of these have their drawbacks.

In developing countries it is common to find equivalence scales in use based on the
different nutritional requirements of persons of different ages and gender. It might, for example,
be the case that a child below the age of 5 requires only about one-third of the calories of an
adult male in order to be able to function normally. An equivalence scale based on nutritional
norms might therefore suggest that a young child count as one third of an adult in the allocation
rule. Even if widespread agreement could be reached as to the precise nutritional requirements
of different people (and there are extensive debates in terms of taking into account activity
levels, the degree of physical adaptation of persons to different nutritional intakes at given
activity levels, the importance of nutrients other than calories, and so on) it is not obvious why
a "rule" which might apply to food intakes should be taken to apply to household expenditures
as a whole. It is quite conceivable, for example, that while a child requires less in food than
an adult, (s)he "needs" more in terms of other components of household consumption such as
education expenses, clothing, medicines etc. The application of nutrition-based equivalence
scales to any expenditures other than food expenditures is essentially arbitrary. In a context

28. See for example, Buhmann et al (1988) and Coulter et al (1992).
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where the consumption aggregate is fairly comprehensive, and food consumption is not an
overwhelming component of total expenditure, this procedure is particularly unappealing.

The second approach to setting equivalence scales is based on empirical studies of
household consumption behaviour (see Deaton and Muelbauer, 1986, for a clear exposition of
this approach, and a comparison between the Engel and Rothbart methods). The fact that
households have different consumption patterns when their composition differs is interpreted to
reflect the different "needs" of persons of different ages and gender, and equivalence scales are
then developed which summarize those needs.' As Atkinson (1989) points out, it is not clear
whether one would want to interpret observed allocations of consumption expenditures to certain
persons as reflecting their particular "needs"; the consumption patterns could also be reflecting
patterns of discrimination (for reasons quite unrelated to actual "needs"). Equivalence scales
based on this second methodology are therefore also controversial.

While choosing an alternative to the equal-share rule implicit in the per-capita
consumption calculations is far from straightforward, the researcher should nevertheless test how
fragile the poverty profile is with respect to setting equivalence scales. This potential fragility
can be investigated in terms of the actual cardinal measures of poverty, and in terms of changes
in the poverty profile. We have already seen that measured poverty is quite sensitive to the
definition of consumption in Ecuador, as well as to the precise location of the poverty line.
Introducing equivalence scales may have a different impact on measured poverty depending on
the definition of consumption as well as the location of the poverty line. In fact, introducing
equivalence scales will, strictly speaking, entail deriving new poverty lines as the caloric cut-off
points (on which the poverty lines expressed in per-capita terms are based) will have to be
reinterpreted. In order to avoid the tedious and arguably less interesting morass of poverty
measures under all combinations of alternative consumption definitions, poverty lines and
equivalence scales, we choose to focus here on the impact of introducing scales on the rankings
of individuals in the consumption distribution, defined in terms of the full consumption
aggregate.

Table 9 describes what happens to the poverty profile. In this table, measured poverty
is held constant at 35 percent of the population, and the focus of attention is on the
characteristics of the population which comprises this bottom segment of the consumption
distribution. A striking observation is that the poverty profile changes very little - even though
the adjustments associated with the different equivalence scales are not minor. While some
changes in the risk of poverty do occur, virtually all of the conclusions reached on the basis of
an analysis of per-capita consumption carry through when any of the three equivalence scales
are applied. For the Ecuador data, we can therefore conclude that while the decision to work
with per-capita consumption might have had an influence on the precise measure of poverty, the
broad conclusions relating to the poverty profile are robust.

29. Pollak and Wales (1979) have demonstrated, however, that the empirical models used to uncover these
different needs are not well-identified: it is not possible to exclude very different interpretations for the observed
consumption patterns.
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Table 9. Ecuador: Household Characteristics and the Risk of Poverty - Alternative Equivalence
Scales

Holding the Overall Incidence of Poverty Constant at 35 percent

Base Infant=0. 3
Household Per Capita Infant =0. 3A Child=0.SA
Characteristics Expenditure Child=O.SA Child=0.SA Elderly=0. SA

Average Risk
of Poverty 0.35 0.35 0.35 0.35

Rural 0.47 0.48 0.46 0.46
Urban 0.25 0.25 0.26 0.26
Sierra 0.33 0.33 0.33 0.33
Costa 0.35 0.35 0.35 0.35
Oriente 0.60 0.57 0.57 0.56

Black and White TV 0.34 0.35 0.34 0.35
Color TV 0.10 0.11 0.12 0.12
Bicycle 0.27 0.26 0.27 0.28
Refrigerator 0.14 0.16 0.17 0.17
Radio/Cassette 0.28 0.29 0.29 0.29

House with Mud Walls 0.43 0.43 0.42 0.41
House with Dirt Floor 0.59 0.59 0.58 0.58
House with Wood Walls 0.52 0.53 0.53 0.51

Telephone Connection 0.05 0.05 0.05 0.05
Networked Electricity 0.31 0.31 0.32 0.32
Networked Water 0.22 0.23 0.23 0.24
Waste Disposal 0.20 0.22 0.22 0.22
Sewage Removal 0.24 0.25 0.25 0.26

Head with No Education 0.58 0.58 0.59 0.57
Primary Educated Head 0.41 0.41 0.42 0.42
Secondary Educated Head 0.18 0.17 0.16 0.17
Tertiary Educated Head 0.05 0.04 0.04 0.05
Indigenous Head 0.68 0.70 0.68 0.68

Average Household Size
Poor 5.84 5.56 5.52 5.67
Non-Poor 4.33 4.42 4.43 4.38

Note: A = adult.
Source: ECV (1994).

ECONOMIES OF SCALE: ARE LARGE HOUSEHOLDS REALLY POORER?

Another assumption is implicit in the decision to work with per capita consumption:
when household consumption is divided by household size, the implicit assumption is made that
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no economies of scale exist in household consumption. Each additional member of the
household reduces the per capita consumption level of all household members proportionately.

Is this assumption reasonable? Where might such economies of scale come from? There
are many reasons to think that the per capita cost of reaching a consumption level associated
with a specific level of utility might decline as a household gets larger. For example, among
the items typically consumed within a household, some fraction of these could be regarded as
public goods. For example, the cost of a water pump or tap within a household will not vary
whether one person or a number of persons use it. In a single person household, the cost to that
person of consuming the services provided by the pump is equal to the price of the pump itself.
In a two person household, the cost per person of consuming the same services, is only half that.
As more family members consume the water pump services the per-capita cost of these declines
accordingly. Presumably, at some point, there will be rising congestion costs as family members
have to queue, but these may not be significant before the family is very large. The degree to
which household expenditures are devoted to public goods as opposed to private goods is thus
going to influence the extent to which there are economies of scale in consumption. In addition,
the larger the household associated with a particular level of consumption on public goods, the
lower the per capita cost of consuming the public good's services.

In developing countries, food is typically a large share of household consumption. And,
generally, economies of scale are not associated with food consumption. This is one of the main
reasons why the assumption of no economies of scale has traditionally been non-controversial.
However, we have observed that in a country such as Ecuador when one works with a fairly
comprehensive measure of consumption, a sizeable proportion of total consumption is devoted
to non-food items. Although clearly not all non-food items can be regarded as being
characterized by "public goods" or some elements thereof, there will be some association
between the share of non-food expenditures and the presence of public goods. Moreover, there
might even be some economies of scale aspect of food consumption. Often the cost per food
item declines with the quantity purchased at a time. The presence of bulk-purchase discounts
is not of itself sufficient to indicate the existence of economies of scale, but if certain important
food items are perishable, and the cost of storing them is high, then large households may be
better able to take advantage of the discounts than small households. In a similar vein, even if
the consumption of food itself does not entail economies of scale, there may be some economies
of scale in converting purchased or grown food items into prepared foods (e.g. through cooking
time, or the use of cooking fuel).

The researcher might hence want to test the sensitivity of the results with respect to
economies of scale assumptions. As in the previous section, we urge researchers to focus on
the issue of rankings within the consumption distribution rather than try to re-estimate poverty
measures. Again holding the incidence of poverty constant at 35 percent, we note that in the
Ecuador case the profile is robust (Table 10) as we introduce fairly extreme economies of scale
in consumption.
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Table 10. Ecuador: Household Characteristics and the Risk of Poverty - Alternative Assumptions
About Economies of Scale in Consumption

Holding the Overall Incidence of Poverty Constant at 35 percent

Household Base Per
Characteristics Capita Expenditure 0=0.6 0=0.4

Average Risk
of Poverty 0.35 0.35 0.35

Rural 0.47 0.48 0.48
Urban 0.25 0.24 0.25
Sierra 0.33 0.34 0.35
Costa 0.35 0.34 0.34
Oriente 0.60 0.57 0.54

Black and White TV 0.34 0.32 0.32
Color TV 0.10 0.10 0.10
Bicycle 0.27 0.25 0.25
Refrigerator 0.14 0.14 0.14
Radio/Cassette 0.28 0.28 0.28

House with Mud Walls 0.43 0.43 0.45
House with Dirt Floor 0.59 0.65 0.63
House with Wood Walls 0.52 0.52 0.51

Telephone Connection 0.05 0.05 0.05
Networked Electricity 0.31 0.30 0.30
Networked Water 0.22 0.23 0.23
Waste Disposal 0.20 0.20 0.21
Sewage Removal 0.24 0.24 0.25

Head with No Education 0.58 0.58 0.57
Primary Educated Head 0.41 0.40 0.40
Secondary Educated Head 0.18 0.20 0.22
Tertiary Educated Head 0.05 0.05 0.06

Indigenous Head 0.68 0.68 0.67

Average Household Characteristics

Average Household Size
Poor 5.84 5.03 4.68
Non-Poor 4.33 4.63 4.80

Average Dependency Ratio
Poor 0.49 0.47 0.45
Non-Poor 0.37 0.37 0.37

Note: 9 is a summary measure of economies of scale in consumption (see Lanjouw and Ravallion, 1995).
Source: ECV (1994).
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In only one case is there a marked change in the poverty profile once economies of scale
are allowed for. When 6, the elasticity of per capita welfare with respect to household size is
0.4 the average household size of the poor is 4.68 persons, and of the non-poor it is 4.80.3°
When 0=1.0 (corresponding to the conventional assumption of no economies of scale in
consumption) the average household size of the poor is 5.84 and that of the non-poor is 4.33.
Th,e conclusion that large households are more likely to be poor is not robust to the introduction
of a size elasticity of 0.4.3' When 0=0.6 the household size of the poor is still slightly larger
than that of the non-poor, although the difference is probably not large enough to merit serious
attention. The relative household size of the poor versus the non-poor has received considerable
attention from policy makers. Therefore, researchers should test whether their household size
result is robust to assumptions about economies of scale in consumption.

30. For more detailed discussion of the derivation and interpretation of e, see Lanjouw and Ravallion (1995).

31. Note, however, that even when we allow for considerable size elasticities, the conventional view that the
poor are highly represented among those with high dependency ratios remains quite robust (final row of Table
10).
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VII. Conclusion

Constructing consumption aggregates entails entering a thicket of detail such that it
becomes all too easy to loose sight of the overall picture. Drawing on examples from Ecuador,
this paper has indicated several broad principles which can be useful to guide the process of
deriving a preferred consumption aggregate for welfare analysis. First, we stressed that it is
important for the analyst to derive a comprehensive measure of welfare which will increase the
acceptability of the results of the analysis. Assumptions made in the process of aggregation and
the employed methodologies need to be transparent at the same time. Second, before starting
to work with the data, the analyst needs to establish which expenditures included in the
household survey fall into the consumption and which into the input or investment category.
The latter should obviously be excluded from the analysis. Third, as a basic principle,
consumption should be evaluated at the marginal utility to consumers. Missing price or quantity
information can be imputed while keeping this principle in mind. Rationed markets pose a
specific problem as the observed price differs from the marginal utility. Shadow pricing is then
necessary but the analyst needs to be aware of the (generally quite stringent) economic
assumptions underlying the imputation exercise. As long as subsidies do not lead to rationing
they do not need to be taken into account. Fourth, since we are interested in comparing real
consumption levels between households, nominal expenditures need to be adjusted for inflation
and spatial price variation.

Specific issues arise with the different components of the consumption aggregate. For
food items, missing price and quantity information can be a major problem and may require
imputations to avoid having to reduce the sample size. Education and health are usually offered
by both public providers at subsidized rates and private providers at market rates. If access to
the public providers is not restricted, nominal expenditures can be assumed to reflect a difference
in perceived quality by the consumers. If access is restricted, on the other hand, it might be
better to exclude the expenditure item altogether in order not to bias the overall welfare measure.
Basic services are often characterized by rationing (which drives a wedge between the reported
price and the marginal utility to the consumer), increasing tariff pricing and market separation.
Rents for owner-occupied housing and the stream of utility derived from a stock of consumer
durables generally require imputations. Specific care is warranted to address each one of these
issues.

The paper has demonstrated the importance of how the consumption aggregate is derived.
Where there is an interest to obtain quantitative measures of poverty, the underlying definition
of the consumption aggregate (and the poverty line deriving from that aggregate) will have an
important bearing on results. This observation sends an important caution against comparisons
of measured poverty based on different underlying consumption definitions.

More important than measuring the sensitivity of poverty estimates to the definition of
the consumption aggregate is the stability of the poverty profile. Transition matrices can be used
to gauge the robustness of the poverty profile. Where the poverty profile is relatively invariant
to alternative methodological decisions, a considerably greater degree of confidence call be
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attached to the results. For the Ecuador data, we indeed found that the poverty profile is quite
robust to different definitions of the consumption aggregate. Nevertheless, we found that the
characteristics of the poor become more accentuated the more comprehensive our consumption
definition. Hence, the usefulness of the poverty profile is enhanced with a more comprehensive
measure of consumption.

Finally, this paper has argued that checking for robustness of the poverty profile is also
a useful manner in which to tackle other thorny issues, such as the treatment of households of
different composition and size.
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