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Summary

When water supply systems are to be improved, planners usually

assume that:

In urban areas, prices can be set to fully recover costs
and that. at these prices, all potential consumers in
the service area will CONMECT CO CIE wmSw 2 vws zn2 oo
use similar quantities of water to those already

connected;

In rural areas, if systems are designed so that the
monetary COst consumers does not exceed 5% of income,
211 families within the service area will choose to use
+he new system and will use water in quantities similar

to those who currently, use such systems.

Numerous evaluations by the World Bank and others have shown
that connection frequencies and consumption rates are quite
different from those assumed, and that the economic and

(particularly) financial consequences can be serious.

The paper outlines a World Bank research project (to be
conducted over the mext two years) which aims to improve
understanding of water demand in urban and rural areas. In

particular, the following will be addressed:

present design practices and the consequences;
Research on water demand in decveloping countries;
Design of the world Bank research project. including:
Theoretical framework;

Data to be collected:

gite selection;

Estimation techniques:

Qutputs.
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1. URTER CONSERURTION AND UATER DEMAND

The focus of most of the papers presented at this symposium has been
on water conservation. In these papers.much attention is paid to the
technical possibilities inherent in the use of water-saving devices (such

as low-volume flush toilets). As discussed throughout the Sympcsium, Bl

however, there is much uncertainty about the response of consumers to
these devices. A central question in this debate is whether %he benefit
to the consumer (in terms of reduced water bills) will outweight the cost
which the consumer associates with adoption of the neu technology.

An essent:ial element 1n encouraging consumers tao consiger taese and
ather conservation options is to manipulate the price which is chargad
#or water, ideally fncreasing the price to the point where the price paid
for a liter of water is the cost incurred in producing one more liter of
water. Because acceptance of such a philosophy invariably imciies
substantial increases in the price of water, this has obvious
consequences for the engineering design of a system. For exampie,
extrapolating past trends (uhen water prices were low) would aimast
certainly overestimate the true demand for water, leading to oversized

systems.

In short, then, it is essential that a strategy for uater
conservation must include not only “supply considerations” (such as the
development and marketing of improved uater-using devices), but must also
include attention to "demand factors” (which indicate how a varisty of
factors, including price of water, affect the likelihood that a
particular water system will he used, and the guantities of water uhich
will be drawn from the system).

‘This relative neglect of demand issues is not a feature only of
discussions on water conservation, but permeates the uhole fieid of water
supply planning. In this paper we describe a research project, initiated
by the World Bank, which aims to:

... develop a practical method for estimating demand for water in rural
and urban areas of developing countries, and develop a coherent
empirical data base on the effect of different factors {including
price) on demand;

... assess the consegquences of such information for the engineering and
financial design of water projects.

Z . BACKGROUND

‘The behavioral assumptions incorporated into the design of water
supply projects are simple. In urban areas a "reguirements" approach
(implicitly assuming zero price and income elasticity of demand) is
generally followed; in rural areas it is assumed that, so long as
financial requirements do not exceed 5% of income, rural consumers uwill
choose to abandon their existing water supply in favour of an "improved"
system. ‘

Several reviews by the World Bank (1,2,3), bilateral denors (4-8)
and water supply agencies in developing countries (including some of the
better agencies such as those of Sao Paulo (9) and Bogota (18)) have
shoun that these simple assumptions of behavioral responses to tmpraoved
water supplies have usually proved to be incorrect. Specifically, in
urban areas connection frequencies, water production and revemes have
all been consistently much lower than those foreseen at appraisal (3),
while in rural areas many of those "served" have chosen to contimue with
traditional practices for a variety of reasons (sometimes because the neuw
service is not regarded as an improvement over the old, sometimes because
the new service is too costly).
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Use of incorrect demand information can affect project design
adversely in a variety of ways. The engineering decisions affected are:
the choice of technology and level of service, and the timing and scale
of capac:ty expansions. The financia&l consequences of poor information
on demand include: In urban areas, large shortfalls in revenues and
inabilitv of uvater supply agencies to reach cost-recovery targets; in
rural a-sas, reverues for even operation and maintenance are not -
generat2Z and the systems fall into disrepair. Overall, the
sustainability and replicability of investments in the sector are
seriously compromised.

Uhile poor performance in the sector is not the result of a single
factor, in osoth urban and rural settings a major impediment ic inmproved
performance is imadequate information on the response of consumers to new
optrons. Specifically what is required is a validated, practical
- methozeisgy for assessing the response (in terms of connection frequency
and cuar:iiies of water demanded) of consumers to different levels of
servize offered at different prices (1ncluding both connection fees and
recurrens charges)+*.

The Ucrld Bank, together with other external financing agencies and
water suocly agencies in several developing countries (including Brazil)
has irecsfore initiated a research project, the objectives of uhich are:

1. To asevelop a coherent theoretical basis for assessing water demand in
develzcing countries;

7. To assess, initially in five settings in each of three countries, the
effecis of uater source and family characteristics on the grobacility
that = “amily will choose to use a new source, and on the quantity of
water o2 family is likely to draw from the new source:

3. To oravide a validated method which can be used in projeci preparation
procex:~=s ‘cr collecting demarnd information;

4. To e=xo.cre the prospects of rapid demand surveys (using sma7l samples,

in x..r:-.:-. "mu ted information is collected and in which simcle analyses

3. PREUIOUS RESERRCH ON WATER DEMNAHND

The~e is a large literature on water demand in develcped countries,
wizh most studies being conducted in the United States and most of these
stucies pertaining to single-family residences (11). By and large these
are sincle equation models estimated by standard technigues, with the
focus ==ing on the estimation of income and price elasticities of demand.
The ke=y msthodological issues addressed i1in thies literature include: the
consaguences of using cross-sectional, time series or pooled data (12);
the effects of using aggregate data (13); the specification of price
varianies (average, marginal or a more complex price variable) (14,15);
the =¢fects of water-using devices (16); the definiiicn of the dependent
variasies (average annual, maximum day, peak hour) (13); specifications
and eci:imation technigues to overcome violations of the assumptions of
Ordina~vy Least Squares (17).

Tre substantial literature on water demand in industrialized
countries is relevant to the proposed research project in several ways.

» A companion, concurrent, project to be carried out by the Uater and
Urban Cevelopment Department of the World Bank will integrate these
demand-side findings with cost and other information to illustrate
practical ways to improve project and sector decision making.
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First, because of the preponderance of such studies in the literature,
the robust resulis of such studies (such as the relatively low price
elasticity of demand) have come to be generally accepted as universally
true. Second, the majority of 1nvestigations of water demand 1n
developing countries have used this standard approach without major -
modification. And third, several of the methodological points which are
of concern in industrialized countries (such as the definition of the
price variable in such models) are relevant to water demand in developing

countries, too.

[t is argued here, houever, that the questions of interest inm most
developing country settings are radically different from those of
interest to planners in industrialized countries, and that the uncritical
agoption of the methods and results of studies in industrialied countries
has been a serious error. The core of this argument is that the
characteristics of a water supply are gquite different in industrialized
countries and in many settings in developing couniries. These differences
are most easily perceived if one compares standard water supply projects
in a US city, and an Brazilian village.

Nature of the commodity: In a European city there is just one source of
water; in an Brazilian village there are several sources, each uwith
different characteristics (perceived quality, reliability, distance, and
price). In standard industrialized-country water demand theory, uater is
{correctly) treated as a homogeneous good; in the Brazilian village water
is a heterogeneous good, with each source providing uater with a
different set of characteristics. Models describing water choices in the
Brazilian village must take account of the heterogeneous nature of uater
in this setting.

Choice of water source: In a US city there is a single standard level of
service (multiple taps in the house), whereas in the Brazilian village
there is a wide range of options -- house connections, yard taps,
standposts, use of traditional sources, etc. -- facing both suppliers and
consumers. Accordingly, whereas the choice of water source dees not
exist in the US city, in the Brazilian village the first element of a

water behavior model must be a description of the likelihood, under
different conditions, that a consumer would choose to use an "improved"”
source rather than continue fo use the existing source.

Quantities demanded: In a US city a "demand model” is a description of
the effects of different factors (such as price and income) on the
quantity of water used. This demand equation is correctly estimated by
standard regression techniques. Iu the Brazilian village the decision on
the quantity of water used is made simultaneously with the decision on
the source to be used. Because of this simultaneity, the model
describing the guantity of water used must be estimated jointly with the
model describing the source choice. Accordingly this is a more complex
model, nouw involving a similtaneous discrete/contimuous choice.

Different end uses: In US cities it has been found that the price and
income elasticities are markedly different for in-house and sprinkler
use. MAccordingly it is now standard practice, where such data are
available, to estimate two independent demand functions. In the
Brazilian village there are several distinct water-using activities.
When an improved source is introduced, even where a family useg the neu
source, the traditional source will often continue to be used for some
activities. Because in such settings the effects of a variety of source
and family characteristics are quite different depending on the end use
of the water (18), it is necessary to take account of uhich specific
activities are being carried out at the improved source when estimating
the demand for water from that source.
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Data available: In demand analyses in the US, analysts use data on water
usage obtained from the records which the utility maintains for billing
purposes. . This is sensible for. two feasons: because it is relatively
easy and cheap to obtain such data; and because the questions which will
be asked of the demand analyses (such as slight price increases) do not
require extrapolation far beyond the range of existing data. In the
Brazilian village the situation is quite different. First, it is-a
laborious and difficult job to collect valid information on actual uses
of water. And, second, the project will often introduce a type of
service uhich has not previously existed in the village, with consequent
difficulties in extrapolating beyond the range of the data. The use of
methods which construct hypothetical markets are therefore more
interesting in the Brazilian village than in the US city. For these
reasons, although contingent valuation technigques have not been used in
estimating the demand for water in industrialized countries, there have
been some preliminary efforts (1,13,20) at use of this technique in
developing countries.

4. CURRENT DESIGN PRACTICE

An initial phase of this research project involved a detailed revieuw
of project preparation and evaluation documents from the World Bank, the
Inter-American Development Bank (IDB) and the United States’ gency for
International Development (USAID), the purpose being to assess how demand
considerations are incorporated into project planning, and what lessons
can bhe drawn from ex post evaluations. )

A rumber of World Bank, and all recent IDB, urban uater projects
have attempted to incorporate demand considerations into project
planning. The methodology of these studies has been directly drauwn from
the industrialized country literature, with the focus being on the
estimation of income and price elasticities from single equation demand
models. In the case of the extensive set of IDB demand studies -- all
IDB projects prepared since 1977 have included a demand study -~ the
methodology has been similar and the purpose primarily the estimation of
willingness to pay and thus project benefits.

These demand studies provide some tentative confirmation that uater
demand in developing countries is, indeed, different from that in
developed countries. For instance, the studies suggest that price and
income elasticities of demand are somewhat greater in developing
countries than in developed countries.

Although these demand studies have been useful for some purposes,
World Bank reviews have indicated that "information on water demand
patterns -in developing countries is sketchy, (with) little cross-country
analysis undertaken” (21) and "the question of how very low-income
households would respond to a price increase has not been carefully
explored" (22). :

~ Unsatisfactory as the situation in urban settings is, the situation
with respect to information on demand in rural areas is even worse. The
standard design assumption is that rural people should be provided with
the highest level of service that requires them to pay less than 3% to 5%
of income for the supply. A series of illuminating evaluations of USAID-
funded rural uwater supply projects (23-289) has shown this assumption to -
be a primary factor in poor utilization of improved water supplies in
rural areas. -To'take but one example, in rural Thailand it was shown
(23) that villagers were unuwilling to pay small amounts for the
maintenance of "affordable” handpump or standpipe supplies, but that they
were willing to, and did, pay large amounts for “unaffordable" yard taps.
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5. RESEARCH DESIGH

In the planned research project:tuo different approaches will be
used to describe the demand for water. First, data on the actual choices
(regarding, for instance, whether they should connect to the public
system and, if so, whether they should install a yard tap or house
connection) can be collected and from these data inferences draun

concerning the determinants of these choices. A, second, quite different

approach is to ask potential consumers how much they are willing to pay
for different types and levels of service and, from these hypothetical
data, to draw inferences on the determinants of behavior. Details of the
methods which may be used for each of these approaches are presented
elseuhare (30); here we discuss the advantages and disadvantages of each
approach.

The procedure of basing the model on observed behavior has one great
advantage, viz. the results are credible because data are drawun from
actual practices. There are, houever, also disadvantages, which include:

(i) In many instances a demand study will be done to predict behavioral
responses (connection freguencies and quantities drawn) to presently-
unavailable levels of water supply service. Where this is the case
estimates based on actual behavior require extrapolation of the findings
beyond the range covered by the data, a dangerous practice.

{(ii) In many situations there appears to be a substantial discrepancy
betueen the revealed value of a commodity, and the payments which a
family will actually make for an improvement in the commodity. In part
this is probably because an individual's assessment of what is
"reasonable to pay" for a commodity is influenced not only by the
intrinsic value of the commodity but also by what is customarily paid by
those who have such a service (33). Where this is the case, the revealed
“"willingness to pay"” would overestimate the payments which would actually
be forthcoming for the improved service. There is some empirical
evidence that this may often be the case in the water sector (1). Where
financial considerations (such as cost recovery) rather than economic
considerations (such as optimal resource allocation) are at issue -- as
they often are in this sector -~ then it is information on the actual
payments that would be made which is of primary interest. In such a
situation inferences from practice may not give useful answers.

(iii) This procedure is consistent with a "top-doun" approach to uwater
supply planning, in which the task of the planner is to plan correctly
without necessarily involving the community in the planning process.
While this may be appropriate in urban areas, an essential component of
successful rural water supply projects (e.g. Malawi (31) and Colombia
(32)) has been involvement of the community in the development of the
project. )

With regard to the willingness-to-pay (also knoun as "contingent
valuation") approach, the major, obvious, drawback of using hypothetical
questions 'is that the ansuwers to such gquestions may not be true. Drawing
on a decade of experience with willingness to pay questions in assessing
environmental improvements in the United States (33), houever, there are
nouw well-established methods for limiting the biases arising in such
investigations and for determining the likely magnitude of such biases.

A preliminary field trial of ‘the method in rural Haiti tentatively
suggests this method can be-used'For,assessing willingness to pay, for
-improved water -supplies without being subject to large biases. -If upon
further testing the method does prove to he valid, .then there._are
substantial advantages to the approach. These include the following:

(i) Whare concern is with :financial aspects (such as actual payments
that will be made), then the method should give a measure of .the payments
which will actually he made, not the implicit benefits of the service. -
The willingness—to-pay approach is more appropriate than the "revealed"

58



approach in this regard, for, in a correctly-conducted willingness-to-pay
survey relevant factors such as perceptions about "reasonable rates”
would implicitly be taken into account.

(ii) With the willingness-to-pay approach consideration can be given to
levels and services and charges which presently do not exist in the
community;

(iii) The method requires that active community involvement in choice of
the water service to be provided takes place.

While the primary research appraoch will thus be an economic one, in
each country focussed anthropological enquiries will supplement the
household-level ecanomic surveys. Prior to the initiation of the
household surveys the antrhopological work will focus on issues relevant
tao sample choice (such as deftnttion of decision-makimy units) amt
tpestionnaire design (such as meaningful bidding schemes). After conduct
ot thre household surveys the anthropological work will focus on key
issues emerging from the preliminary data analysis (such as reasons for
the particular parameter values, and reascns for the divergence between
the estimates emerging from the indirect and direct methods).

6 . SURNMARY AND CONCLUSIONS

In this paper we have suggested that for the effectiveness of
invesiments in the water supply sector to be improved, more attention
needs to be given to demand issues. The paper outlines a research
project on water demand which will be conducted in Brazil and other
countries and which will produce:

.-- Country-specific studies of water demard;

««. A multi-country comparative analysis of water demand;

... Buidelines for designing, conducting and analyzing data on water
demand for project planning purposes.

These reports are expected to be of direct use to planners in the
study countries and elseuhere, and to constitute major inputs into a
pelicy analysis (being planned by the Worid Bank) concerning water supply
project and sector choices (such as technology choice, project scale and
timing, tariff levels and subsidy mechanisms and levels) that should be
influenced by considerations of uater demand.
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Sao Paulo paper, page 2

1. VATER éﬂﬂSERUﬂTION AND UARTER DENAND

The focus of most of the papers presented at this symposium has been
on water conservation. In these papers much attention is paid to the
technical possibilities inherent in the use of water-saving devices (such
as low-volume flush toilets). As discussed throughout the Symposium,
however, there is much uncertainty about the response of consumers to
these devices. A central question in this debate is whether the benefit
to the consumer (in terms of reduced uater bills) will outweight the cost
which the consumer associates with adoption of the new technology.

An essential element in encouraging consumers to consider these and
other conservation options is to manipulate the price which is charged
for water, ideally increasing the price to the point where the price paid
for a liter of water is the cost incurred in producing one more liter of
water. Because acceptance of such a philosophy invariably implies
substantial increases in the price of water, this has obvious
consequences for the engineering design of a system. For example,
extrapolating past trends (when water prices uere lou) would almost
certainly overestimate the true demand for water, leading to oversized
systems.

In short, then, it is essential that a strategy for water
conservation must include not only "supply considerations” (such as the
development and marketing of improved water-using devices), but must also
include attention to "demand factors" (which indicate how a variety of
factors, including price of water, affect the likelihood that a
particular water system will be used, and the cquantities of water uwhich
will be draun from the system).

This relative neglect of demand issues is not a feature only of
discussions on water conservation, but permeates the whole field of water
supply planning. In this paper we describe a research project, initiated
by the World Bank, which aims to:

... develop a practical method for estimating demand for water in rural
and urban areas of developing countries, and develop a coherent
empirical data base on the effect of different factors (including
price) on demand,;

... assess the consequences of such information for the engineering and
financial design of water projects.

2 . BARCKGROUND

The behavioral assumptions incorporated into the design of uater
supply projects are simple. In urban areas a "requirements’ approach
(implicitly assuming zero price and income elasticity of demand) is
generally followed; in rural areas it is assumed that, so long as
financial requirements do not exceed 5% of income, rural consumers will
choose to abandon their existing water supply in favour of an “improved"
system.

Several revieus by the World Bank (1,2,3), bilateral donors (4-8)
and water supply agencies in developing countries (including some of the
better agencies such as those of Sao Paulo (39) and Bogota (10)) have
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shoun that these simple assumptions of behavioral responses to improved
water supplies have usually proved to be incorrect. Specifically, in
urban areas connection freguencies, water production and revenues have
all been consistently much lower than those foreseen at appraisal (3),
while in rural areas many of those "served" have chosen to continue with
traditional practices for a variety of reasons (sometimes because the neu
service is not regarded as an improvement over the old, sometimes because
the new service is too costly).

Use of incorrect demard information can affect project design
adversely in a variety of ways. The engineering decisions affected are:
the choice of technology and level of service, and the timing and scale
of capacity expansions. The financial consequences of poor information
on demand include: In urban areas, large shortfalls in revernues and
inability of water supply agencies to reach cost-recovery targets; in
rural areas, revenues for even operation and maintenance are not
generated and the systems fall into disrepair. Overall, the
sustainability and replicatility of investments in the sector are
seriously compromised.

While poor performance in the sector is not the result of a single
factor, in both urban and rural settings a major impediment to improved
performance is inadequate :nformation on the response of consumers to new
options. Specifically what is required is a validated, practical
methodology for assessing the response (in terms of connection freguency
and quantities of water demanded) of consumers to different levels of
service offered at different prices (including both connection fees and
recurrent charges)s.

The World Bank, together with other external financing agencies and
water supply agencies in several developing countries (including Brazil)
has therefore initiated a research project, the objectives of which are:

1. To develop a coherent theoretical basis for assessing water demand in
developing countries;

2. To assess, initially in five settings in each of three countries, the
effects of water source and family characteristics on the probability
that a family will choose to use a new source, and on the quantity of
water the family is likely to draw from the neu source;

3. To provide a validated method which can be used in project preparation
procedures for collecting demand information;

4. To explore the prospects of rapid demand surveys (using small samples,
in which limited information is collected and in which simple analyses
are performed) which may be appropriate for routine use in identifying
and preparing projects.

» A companion, concurrent, project to be carried out by the Water and
Urban Development Department of the World Bank will integrate these
demand-side findings with cost and other information to illustrate
practical ways to improve project and sector decision making.
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3. PREVIOUS RESEARCH ON UATER DENAND

There is & large literature on water demand in developed countries,
with most studies being conducted in the United States and most of these
studies pertaining to single-family residences (11). By and large these
are single equation models estimated by standard technigues, with the
focus being on the estimation of income and price elasticities of demand.
The key methodological issues addressed in this literature include: the
consequences of using cross-sectional, time series or pooled data (12);
the effects of using aggregate data (13); the specification of price
variables (average, marginal or a more complex price variable) (14,15);
the effects of water-using devices (1B6); the definition of the dependent
variables (average annual, maximum day, peak hour) (13); specifications
and estimation techniques to overcome violations of the assumptions of
Ordinary Least Squares (17).

The substantial literature on water demand in industrialized
countries is relevant to the proposed research project in several ways.
First, because of the preponderance of such studies in the literature,
the robust results of such studies (such as the relatively low price
elasticity of demand) have come to be generally accepted as universally
true. Second, the majority of investigations of water demand in
developing countries have used this standard approach without major
modification. And third, several of the methodological points which are
of concern in industrialized countries (such as the definition of the
price variable in such models) are relevani to water demand in developing
countries, too.

It is argued here, houwever, that the guestions of interest in most
developing country settings are radically different from those of
interest to planners in industrialized countries, and that the uncritical
adoption of the methods and results of studies in industrialied countries
has been a serious error. The core of this argument is that the
characteristics of a water supply are quite different in industrialized
countries and in many settings in developing countries. These differences
are most easily perceived if one compares standard water supply projects
in a US city, and an Brazilian village.

Nature of the commodity: In a European city there is just one source of
water; in an Brazilian village there are several sources, each with
different characteristics (perceived quality, reliability, distance, and
price). In standard industrialized-country water demand theory, water is
(correctly) treated as a homogeneous good; in the Brazilian village water
is a heterogeneous good, with each source providing water with a
different set of characteristics. Models describing water choices in the
Brazilian village must take account of the heterogeneous nature of water
in this setting.

Choice of water source: In a US city there is a single standard level of
service (multiple taps in the house), whereas in the Brazilian village
there is a wide range of options -- house connections, yard taps,
standposts, use of traditional sources, etc. -- facing both suppliers and
consumers. fAccordingly, whereas the choice of water source does not
exist in the US city, in the Brazilian village the first element of a



* Sa0 Paulo paper, page §

water behavior model must be a description of the likelihood, under
different conditions, that s consumer would choose to use an1"inproved"
source rather than continue to use the existing source.

Quantities demanded: In a US city a "demand model” is a description of
the effects of different factors (such as price and income) on the
quantity of water used. This demand equation is correctly estimated by
standard regression techniques. In the Brazilian village the decision on
the quantity of water used is made simultaneously with the decision on
the source to be used. Because of this simultaneity, the model
describing the quantity of water used must be estimated jointly with the
model describing the source choice. Accordingly this is a more complex
model, now involving a simultaneous discrete/continuous choice.

Different end uses: In US cities it has been found that the price and
income elasticities are markedly different for in-house and sprinkler
use. Accordingly it is now standard practice, where such data are
available, to estimate two independent demand functions. In the
Brazilian village there are several distinct water-using activities.
When an improved source is introduced, even where & family uses the neuw
source, the traditional source will often continue to be used for some
activities. Because in such settings the effects of a variety of source
and family characteristics are quite different depending on the end use
of the water (18), it is necessary to take account of which specific
activities are being carried out at the improved source when estimating
the demand for water from that source.

Data available: In demand analyses in the US, analyste use data on water
usage obtained from the records which the utility maintains for billing
purposes. This is sensible for two reasons: because it is relatively
easy and cheap to obtain such data; and because the guestions which will
be asked of the demand analyses (such as slight price increases) do not
require extrapolation far beyond the range of existing data. In the
Brazilian village the situation is quite different. First, it is a
laborious and difficult job to collect valid information on actual uses
of water. And, second, the project will often introduce a type of
service which has not previously existed in the village, with conseqguent
difficulties in extrapolating beyond the range of the data. The use of
methods which construct hypothetical markets are therefore more
interesting in the Brazilian village than in the US city. For these
reasons, although contingent valuation technigues have not been used in
estimating the demand for water in industrialized countries, there have
been some preliminary efforts (1,19,20) at use of this technique in
developing countries.

4. CURRENT DESIGN PRACTICE

An initial phase of this research project involved a detailed revieu
of project preparation and evaluation documents from the World Bank, the
Inter-American Development Bank (IDB) and the United States’ gency for
International Development (USAID), the purpose being to assess hou demand
considerations are incorporated into project planning, and what lessons
can be draun from ex post evaluations.
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A n;nﬁer of World Bank, and all recent IDB, urban uater projects
have attempted to incorporate demand considerations into project
planning. The methodology of these studies has been directly drawn from
the industrialized country literature, with the focus being on the
estimation of income and price elasticities from single equation demand
models. In the case of the extensive set of IDB demand studies -- all
I1DB projects prepared since 1377 have included a demand study -- the
methodology has been similar and the purpose primarily the estimation of
willingness to pay and thus project benefits.

These demand studies provide some tentative confirmation that water
demand in developing countries is, indeed, different from that in
developed countries. For instance, the studies suggest that price and
income elasticities of demand are someuhat greater in developing
countries than in developed countries.

Although these demand studies have been useful for some purposes,
World Bank reviews have indicated that "information on water demand
patterns in developing countries is sketchy, (with) little cross-country
analysis undertaken” (2!) and "the question of how very low-income
touseholds would respond to a price increase has not been carefully
explored” (22).

Unsatisfactory as the situation in urban settings is, the situation
with respect to information on demand in rural areas is even worse. The
standard design assumption is that rural people should be provided with
the highest level of service that requires them to pay less than 3% to 5%
of income for the supply. A series of illuminating evaluations of USAID-
funded rural water supply projects (23-29) has shown this assumption to
be a primary factor in poor utilization of improved water supplies in
rural areas. To take but one example, in rural Thailand it was shown
(23) that villagers were unuwilling to pay small amounts for the
maintenance of "affordable” handpump or standpipe supplies, but that they
were willing to, and did, pay large amounts for “unaffordable” yard taps.

3. RESEARCH DESIGHN

In the planned research project tuwo different approaches will be
used to describe the demand for water. First, data on the actual choices
(regarding, for instance, whether they should connect to the public
system and, if so, whether they should install a yard tap or house
connection) can be collected and from these data inferences draun
concerning the determinants of these choices. A, second, quite different
approach is to ask potential consumers how much they are willing to pay
for different types and levels of service and, from these hypothetical
data, to draw inferences on the determinants of behavior. Details of the
methods which may be used for each of these approaches are presented
elseuhere (30); here we discuss the advantages and disadvantages of each
approach.

The procedure of basing the model on observed behavior has one great
advantage, viz. the results are credible because data are drawn from
actual practices. There are, houwever, also disadvantages, which include:

PP
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(i) In nan§ instances a demand study will be done to predict behavioral
responses (connection freguencies and quantities drawn) to presently-
unavailable levels of water supply service. Uhere this is the case
estimates based on actual behavior require extrapolation of the findings
beyond the range covered by the data, a dangerous practice.

(ii) In many situations there appears to be a substantial discrepancy
betueen the revealed value of a commodity, and the payments which a
family will actually make for an improvement in the commodity. 1In part
this is probably because an individual’'s assessment of uhat is
“reagsonable to pay"” for a commodity is influenced not only by the
intrinsic value of the commodity but also by what is customarily paid by
those who have such a service (33). Where this is the case, the revealed
“"willingness to pay" would overastimate the payments which would actually
be forthcoming for the improved service. There is some empirical
evidence that this may often be the case in the uater sector (1). Where
financial considerations (such as cost recovery) rather than economic
considerations (such as optimal resource allocation) are at issue -- as
they often are in this sector -- then it is information on the actual
payments that would be made which is of primary interest. In such a
situation inferences from practice may not give useful ansuwers.

(iii) This procedure is consistent uwith a "top-doun" approach to uwater
supply planning, in which the task of the planner is to plan correctly
without necessarily invelving the community in the planning process.
While this may be appropriate in urban areas, an essential component of
successful rural water supply projects (e.g. Malawi (31) and Colombia
(32)) has heen involvement of the community in the development of the
project.

With regard to the willingness-to-pay (also known as "contingent
valuation") approach, the major, obvious, drawback of using hypothetical
questions is that the ansuers to such questions may not be true. Drauing
on a decade of experience with willingness to pay questions in assessing
environmental improvemants in the United States (33), however, there are
now well-established methods for limiting the biases arising in such
investigations and for determining the likely magnitude of such biases.

A preliminary field trial of the method in rural Haiti tentatively
suggests this method can be used for assessing willingness to pay for
improved water supplies without being subject to large biases. If upon
further testing the method does prove to he valid, then there are
substantial advantages to the approach. These include the following:

(i) Uhere concern is with financial aspects {(such as actual payments
that will be made), then the method should give a measure of the payments
which will actually be made, not the implicit henefits of the service.
The willingness-to-pay approach is more appropriate than the "revealed"
approach in this regard, for, in a correctly-conducted willingness-to-pay
survey relevant factors such as perceptions about "reasonable rates”
would implicitly be taken into account.

(ii) With the willingness-to-pay approach consideration can be given to
levels and services and charges which presently do not exist in the
community; ‘

(iii) The method requires that active community involvement in choice of
the water service to be provided takes place.
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While: tha primary research appraoch will thus be an economic one, in
sach country focussed anthropological enquiries will supplement the
household-level economic surveys. Prior to the initiation of the
household surveys the antrhopological work will focus on issues relevant
to sample choice (such as definition of decision-making units) and
questionnaire design (such as meaningful bidding schemes). After conduct
of the household surveys the anthropological work will focus on key
issues emerging from the preliminary data analysis (such as reasons for
the particular parameter values, and reasons for the divergence between
the estimates emerging from the indirect and direct methods).

6. SUNNARY AND CONCLUSIONS

In this paper we have suggested that for the affectiveness of
investments in the water supply sector to be improved, more attention
needs to be given to demand issues. The paper outlines a research
project on water demand which will be conducted in Brazil and other
countries and uhich will produce:

... Country-specific studies of water demand;

... A multi-country comparative analysis of water demand;

... Buidelines for designing, conducting and analyzing data on uater
demand for project planning purposes.

These reports are expected to be of direct use to planners in the
study countries and elsewhere, and to constitute major inputs into a
policy analysis (being planned by the World Bank) concerning water supply
project and sector choices (such as technology choice, project scale and
timing, tariff levels and subsidy mechanisms and levels) that should be
influenced by considerations of water demand.



