THE DEMAND FOR WATER
IN RURAL AREAS: DETERMINANTS
AND POLICY IMPLICATIONS

The World Bank Water Demand Research Team

Improving the adequacy and quality of water supplies is a priority for rural de-
velopment in developing countries. So far, the strategies of governments and in-

ternational donors for tackling the problem have been supply-driven; the

fundamental importance of demand in the selection of appropriate policies has

been virtually ignored. The realization that effective policy and planning must

take into account what the rural clients want and are prepared to pay for was the
impetus for the World Bank’s multicountry study of housebolds’ demand for im-

proved water services.

This article summarizes the findings of the 1987-90 investigation of determi-
nants of rural demand in selected regions of Latin America, Africa, and South
Asia. The research team used both direct (contingent valuation) surveys and indi-
rect (revealed preference) methods to estimate households’ willingness to pay for
different levels and types of improvement. The methodology produced some illu-
minating insights into how to decide what level of service is appropriate for a par-
ticular community and how the improved services should be paid for. The team
identified four broad categories of village situations, with appropriate policies
ranging from the provision of house connections at full cost at one extreme, to no
improvement in traditional supplies at the other extreme.

illions of people in developing countries face daily problems in
obtaining water for domestic purposes. Recognizing the harm to
health, economic productivity, and quality of life that can result

from inadequate water supplies, international donors and the governments of
developing countries have mounted numerous efforts to correct the problem.
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The international community affirmed its commitment to improving water
supplies by declaring the 1980s the United Nations’ International Drinking
Water Supply and Sanirtation Decade; that commitment was reaffirmed at the
1990 New Delhi Global Conference on Safe Water and Sanitation.

Most of the initiatives emanating from this commitment have rackled the
problem according to a formula described here as the “first standard” para-
digm. The formula is based on a dual premise: that government must subsidize
rural water supplies because many rural households are too poor to pay for
improved water systems, but that, to achieve equity, those government funds
must be spread thinly because public resources are also limited. This policy
message was summarized in the declaration of the New Delhi Conference as
“some for all rather than more for some.” ,

Inevitably, the international donor community has not been unanimous in
adopting this conception of the problem. Its “welfare state” implications have
not been universally welcomed by many individuals in the World Bank and
other donor organizations, who proffer an alternative, “second standard” par-
adigm. They contend that people can and will pay ar least 3 to 5 percent of
their income for improved water services.

Two observations motivated the investigation reported in this article: (a)
both approaches concentrate on supply to the neglect of demand; and (b) nei-
ther has successfully solved the problem—the empirical evidence is that many
of the water systems established according to these paradigms are either not
functioning at all or not being used.

The research program was grounded on the recognition that policy and
planning should be built on a better understanding of what improvements in
their water services people really want and are willing to pay for. The research
ream therefore set out to investigate the determinants of household demand for
improved water services—including relevant socioeconomic and demographic
characreristics of the household as well as characteristics of existing and new
water supplies, such as price, distance, quality, and reliability. The team be-
lieved that such informarion was vital to judicious decisions, both technical—
such as the choice of appropriate technology or level of service—and finan-
cial—such as the monthly tariffs and connection fees to be charged for private
house connections.

The Research Program

The studies sponsored by the World Bank to investigate these issues were
carried our in Latin America (Brazil), Africa (Nigeria and Zimbabwe), and
South Asia (Pakistan and India).! Each country study was led by researchers
from a national institute or university, working in close collaboration with a
team of World Bank staff and consultants. In three of the five studies various
sites in several regions of the country were investigated. Sites in Brazil included
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a relatively well-off, water-abundant area in the southeastern state of Parana
and a poor, dry area in the northeastern state of Ceara. In Pakistan three areas
in the Punjab were selected: one had easily accessible, high-quality groundwa-
ter; another had easily accessible but brackish groundwater; the third was in an
arid zone where groundwater was relatively deep and inaccessible. In India (Ke-
rala State) one area had abundant, good quality groundwater, one area had
abundant but saline groundwater, and one area suffered from water scarciry.

At the outsert, the research team developed a common design, or “indicative
protocol.” The design was subsequently modified in some countries to take ac-
count of circumstances peculiar to a study area, but it did provide a conceptual
framework and underlying logic that tied the different studies together. The
common point of departure was the recognition that the issue central to plan-
ning policy for rural water supply in developing countries is to find out why
households opt for an improved water source rather than the current supply.
This focus on choice of water source is quite different from the focus in indus-
trial countries, where it can be assumed that everyone will choose ro use an
improved source (for instance, a private house connection) if it is provided.

The researchers used both indirect {revealed preference) and direct (contin-
gent valuation) methods to study how households made their choices about
water sources. The indirect approach used discrete choice econometric tech-
niques to model households’ decisions and to derive estimates of welfare
change from the actual choices that households made. The direct approach in-
volved asking people who did not have an “improved” water source whether
they would use a new source if it were provided under specified conditions,
and how much they would be willing to pay for access to different kinds of
improved water systems, such as a public tap or a private house connection.
Such questions were often difficult to formulate, and devising them taught the
team a lot abour how to conduct contingent valuation surveys in developing
countries (World Bank Water Demand Research Team, forthcoming). For ex-
ample, it was hard to convey the notion of what was meant by the maximum
an individual would be willing to pay. A respondent in Haiti asked an enumer-
ator, “What do you mean the maximum I would be willing to pay? You mean
when someone has a gun to my head?”

Our indicative protocol identified two categories of villages for study. In
type A villages, households had already had the option of connecting to a
piped water system; some had connected, others had not. In these villages we
used an indirect approach to assess the determinants of households’ decisions.
Sometimes respondents in type A villages were also asked contingent valuation
questions about their willingness to pay for various improvements in service
and their response to different tariffs. In type B villages, improved water sys-
tems were not yet available, though in some cases they soon would be. House-
holds in these villages were asked a series of hypothetical questions about
whether they would choose to use an improved system if it were offered at a
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specified price (and connection fee). Econometric techniques were then used to
analyze what determined their responses.

The research design enabled us to compare the estimates of household de-
mand for improved water services obtained by the indirect method with those
elicited by the direct method. One of our methodological inferences is thart be-
cause the results yielded by both techniques tell essentially the same story, we
can be confident of the validity and robustness of our conclusions. (For meth-
odological implications of the design, conduct, and analysis of the studies, see
World Bank Water Demand Research Team, forthcoming.)

Opportunities arose in the course of the project to study some of the same
research questions in other countries; results from three of these supplemental
studies are included in this article. In southérn Hairti and the Newala District
of Tanzania, contingent valuation surveys were conducted in type B villages to
determine households’ willingness to pay for improved water services. In
Kenya a study of water source choices was carried our in a type A village
(Ukunda), but no contingent valuation questions were asked.

Determinants of Household Demand for Improved Water Service

Three sets of characteristics jointly influence a household’s willingness to
use, or to pay for, an improved water supply:

* The socioeconomic and demographic characteristics of the household, in-
cluding education of family members; occupation; size and composition of
family; and measures of income, expenditures, and assets.

* The characreristics of the existing or traditional source of water versus
those of the improved water supply, including the cost (both financial and
in time required to collect water), the quality, and the reliability of the
supply.

* Households’ attitudes toward government policy in the water supply sec-
tor and their sense of entitlement to government services.

The response of a household to a new, improved water supply is not, we
emphasize, due to any one set of determinants alone, but to their joint effect.
It is this “jointness™ that is modeled in the multivariate analysis. The mulu-
variate analysis of water use in Ukunda, Kenya, for example, illustrates how a
family there decides to purchase water from a kiosk rather than buy water de-
livered to its door by vendors, or draw water from a well (Mu, Whitrington,
and Briscoe 1990). Richer, better educated families with more women are more
likely to use a kiosk. Kiosks are used more when the alternative water sources
(wells or vendors) are more expensive, farther away, and provide lower quality
water; they are used less as the price of water at the kiosk and the distance to
the kiosk increase and as the raste of water from the kiosk declines. (These
results are based on an analysis of actual household choices, not their respons-
es to contingent valuation questions.)
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Socioeconomic and Demographic Characteristics

This section summarizes the results of the research in terms of the first set
of determinants delineated above, namely the socioeconomic and demographic
characteristics that influence whether and how much households are willing to
pay for improved water supplies.

MEASURES OF INCOME AND ASSETS. The first standard policy paradigm holds
that rural households can pay very little or nothing for improved water servic-
es; the second standard paradigm assumes that they will readily pay 3 to § per-
cent of their income. How well do these rules of thumb describe the demand
of rural households for improved water services? Very poorly, the study shows.

Our empirical results show that willingness to pay for improved water ser-
vices does not depend solely on income, but equally on the characteristics of
both the existing and the improved supplies. Often, income is not even the
principal determinant; the percentage of income that a household is willing to
pay may vary widely. The following examples illustrate the point.

» In Chihota District of Zimbabwe, where existing water sources are rela-
tively accessible, villagers are prepared to pay less than 0.5 percent of their
income for access to an improved well.

* In Parana State in southern Brazil many households will pay virtually
nothing for public taps, but will pay 2 percent of their income for yard
taps.

* In southern Haiti households are willing to pay only about 1 percent of
their income for public taps and about 2 percent for a private connecrion.

* In Ukunda, Kenya, households were already paying water vendors and
kiosks about 9 percent of their income.

* In Anambra State in Nigeria many households pay water vendors 10 per-
cent of their income in the dry season.

When the income elasticities of demand for access to improved warer services
could be computed (this was not possible in all of the studies because of the
difficulty of collecting income data), they were uniformly low—0.15 in Brazil,
0.14 in India, 0.07 in Zimbabwe, and 0.06 in Kenya. These results suggest that
a 10 percent increase in household income would result in roughly a 1 percent
increase in the probability that a household would choose to use the improved
water system. Overall, the findings suggest that household income, although of-
ten important, is not the overriding determinant of demand for improved ser-
ViCes.

EDUCATION. One might expect that, as levels of educarion increase among
household members, those households would be more aware of the health ben-
efits of improved water supplies and would thus be more likely to use improved
services if they were available. If improved services were not available, one
would expect that such households would be willing to pay more to obtain them
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than would households with lower educational levels. And because better edu-
cated households might, for a variety of reasons, have higher opportunity costs
for time spent collecting water from a source ourside the house, they mighe well
be willing to pay more for improved service than would other households.

Our empirical results generally confirm thar better educated households are
willing to pay more for improved warer supplies. The contingent valuation
studies conducted in the sweetwater zone in the Punjab show that a household
whose most educated member had five more years of school than a comparable
household withour such an educated member, was on average willing to pay
about 25 percent more for a private house connection. In Nigeria five more
years of education increased a household’s willingness to pay for both public
taps and private connections by about 50 percent. In Brazil a family in which
the head of household had one to four years of education was 7 percent more
likely to connecr to a piped distribution system than was a family in which the
head of household had no education. A family in which the head of household
had completed primary education was 20 percent more likely to be connecred
to the system than was a family in which the head of household was uneducat-
ed. In Kerala, India, households that included adults who had finished primary
school were 6 percent more likely to connect to a piped distribution system than
were households in which no adult had finished primary school. Finishing mid-
dle school increased the probability of connecting by an additional 13 percent.
Subsequent increases in educational level had smaller effects: finishing second-
ary school increased the probability of connecting by an additional 5 percent;
finishing college increased the probability by another 4 percent.

GENDER. To test how the gender of the respondent influenced the household’s
willingness to pay for improved water services, four of the conrtingent valua-
tion studies were designed to interview both male and female respondents. Be-
cause women almost universally bear the burden of collecting warer,
sociologists who study household water use hypothesize that women would at-
tach more importance to improved supplies than would men and thar women
would therefore be willing to pay more for such improvements. But in many
cultures women do not have equal control over or access to the household’s
cash resources. When asked how much the household would be willing to pay
for an improved water supply, a woman might be reluctant or unable to com-
mit the household to a substantial financial obligation, even though in her
opinion the improved water supply would be worth the expense. In fact, there-
fore, it was by no means clear how gender would influence the respondent’s
indicated willingness to pay for improved supplies.

In all four of the contingent valuation studies that tested for this effect, the
gender of the respondent proved to be a statistically significant determinant. In
Tanzania and Haiti female respondents were willing to pay more for access to
public taps than were male respondents, but in Nigeria and India they were
not willing to pay as much. In Nigeria women were only willing to pay about
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50 percent as much as men for both public taps and private connections. In
other words, the gender of the respondent appears to be an important influence
in households’ expressed willingness to pay for improved services, but the di-
rection of that influence depends on the specific cultural context.

OCCUPATION. The effect of occupation on households’ willingness to pay for
improved service was mixed. Farming families in Haiti were willing to pay less
than nonfarm families for access to a public tap. In Brazil respondents employed
in the formal sector were willing to pay about 15 percent more than those em-
ploved in the informal sector. In India civil servants were more likely to be con-
nected to the water distribution system than households where no one worked
for the government. In Pakistan and Nigeria our survey found no difference be-
tween farm and nonfarm households in demand for improved water services.

FAMILY SIZE AND COMPOSITION. Surprisingly, the multivariate models rarely
show any significant effect of family size and composition on households’ willing-
ness to pay for or to use improved services. This was true for variables such as
household size, proportion of adult women in the family, proportion of children
in the family, age of respondent, religion, and work experience outside the com-
munity (for instance, whether a member of the household was working abroad).3

Characteristics of Existing Versus Improved Water Supplies

It is the difference between what people have now and what they expect to
receive that affects their demand. Yert the standard policy paradigms ignore the
fact that households’ willingness to pay for an improved water supply depends
as much on the characteristics of existing alternatives as on the characteristics
of the improved water supply. Our research assessed the effects of differing
costs, quality, reliability of supply, and level of service on households’ demand
for improved services.

COST. Basic consumer demand theory (and common sense) suggest that house-
holds would pay more for an improved supply when costs in time and money
of obtaining water from existing sources are higher than if such costs were
low. Our studies found strong, consistent support for a substantial influence.

* In the arid zone in the Punjab, households living near a perennial stream
would pay only one-third as much for a private house connection as vil-
lagers living farther away from reliable traditional sources.

* In Hait households’ willingness to pay for a private connection increased
abour 40 percent if their existing water source was an additional kilometer
away.

* In Kenya a 10 percent increase in the price of water from a vendor or in
the time required to collect water from a community well would increase
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* by 2 percent the probability that a household would purchase water from
a kiosk. '

* In villages in both the brackish and the sweetwater zones in the Punjab,
almost all households had installed a private handpump in their house or
compound. Many had also installed an electric pump to draw groundwa-
ter into an overhead storage tank, which provided water for indoor
plumbing facilities. Such households had effectively replicated the water
services available from connection to a public system. Not surprisingly,
now that they had essentially solved their water problem, these households
were prepared to pay much less for connection to a public system than
were households that had not already madé such investments.

In Brazil households living in water-abundant areas were, other factors
aside, willing to pay 22 percent less for a private connection than house-
holds living in a dry area.

“Other factors aside” is an important qualification in all of these findings.
It is not universally true that people living in water-abundanr areas are willing
to pay less than people withour readily available alternarives, because people
in water-abundant areas may have higher educational levels or higher income
levels (or both), which would increase their willingness to pay. For example,
people in the relatively wealthy, water-abundant region of southeastern Brazil
are much more willing to pay for improved water than people in the very poor,
dry areas of southern Tanzania.

Economic theory correspondingly suggests that the more an improved water
source costs in capital, recurrent monetary costs, and time, the less likely a
household would be to choose it. This expectation is likewise confirmed in all
of our research studies. The elasticity of demand for improved sources with
respect to the monthly tariff—thar is, the percentage change in the probability
of using the improved source as a result of a 1 percent change in the monthly
tariff—is often surprisingly large for both public taps (0.7 in Zimbabwe and
~0.4 in Kenya), and private connections (~1.5 in India, 0.7 in Brazil, and -0.7
in Pakistan). Our data for Pakistan and India allow us to calculate the elastic-
ity of demand for improved sources with respect to one-time connection costs
(and fees): =0.3 in India and —0.2 in the sweerwater and ~0.1 in the brackish
water areas of the Punjab. These results consistently indicate that households

respond to both monthly tariffs and one-time connection fees in the manner °

suggested by economic theory, and that these effects are often sizable.

PERCEIVED QUALITY. Qur empirical results support the expectation that a
household would be more willing to pay for an improved source when the per-
ceived quality of the existing or an alternative water source is poor. In some
cases this effect was sizable. For example, in Kerala households living in areas
with saline groundwater were 30 percent more likely to use an improved water
source than were households in areas with good-quality groundwater.
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In the brackish water zone in the Punjab, the water obtained from private
handpumps was saline and often unsuitable for drinking. In villages that
lacked a piped water system, 62 percent of households had installed electric
motors on their wells to draw improved quality water from deeper levels and
to enjoy the convenience of having plumbing facilities in their houses. In the
sweetwater zone, the comparable figure was only 30 percent.

In other locations the quality of the alternative supplies was a statistically
significant determinant of households’ willingness to pay for improved sup-
plies, but the effect was not substantial. In Haiti, for example, households that
rated the quality of their existing water source “poor” were willing to pay
about 10 percent more for a private connection than were those that rated the
quality “satisfactory” or “good.” The effect was also small in Kenya.

RELIABILITY. Reliability is crucial: households are typically willing to pay
much more if the water from an improved source is reliable. In two of the
study areas, India and Pakistan, the existing government-operated systems sup-
plied water sporadically, usually for only a few hours each day and some days
not at all. This unreliability causes considerable dissatisfaction. For example,
only 17 percent of the Indian households already connected to the piped dis-
tribution system reported that they were satisfied with the system. (By con-
trast, 62 percent of those who were not connected said that they were satisfied
with their water supply.)

In both India and Pakistan, households in villages where supplied water sys-
tems were already available were asked how much they would be willing to
pay for more reliable service. The responses of households living in the brack-
ish water area of the Punjab are illustrated in figure 1. Tariffs, the number of
households connected to the system, and revenues could all be increased sub-
stantially if more reliable service were offered.

In simple terms increased reliability also means people can be less preoccu-
pied with obtaining water and attend to other concerns. During the course of
our study in Newala, Tanzania, we drove into a village about noon one day
and found a queue of perhaps ten women waiting at a public tap. Because we
had just come from talking ro the head of the pumping station some kilometers
away, we knew that no water had been delivered to this village in several
weeks, so we stopped to ask the women why they were waiting at a dry public
tab. They told us that they had heard a rumor that water was coming that day
and had been waiting at the tap since early in the morning. But because the
traditional water source was several hours away, they had to decide soon
whether to wait longer or begin the trek to the traditional source. They were
actually grateful that we could tell them definitively that no water would be
coming that day.

LEVEL OF SERVICE. Most of the studies examined households’ demand for each
of two levels of improved water service: public taps in the community, and
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Figure 1. How Reliability of Supply Affects Willingness to Pay for Piped Water:
Punjab, Pakistan
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private house connections (or yard taps). In almost all cases people were will-
ing to pay far more for private connections than for access to a public tap: in
Nigeria 100 percent; in the arid zone of the Punjab, 130 percent. In Brazil and
India, too, households were unenthusiastic about public taps but willing to pay
for privare connections. Only in Haiti could the difference be considered mod-
erate (the preference was abour 25 percent higher for private connections than
for a public tap). Sometimes “improved” public water sources were even per-
ceived to be a disadvantage. In Ukunda, Kenya, some households were
alarmed when our researchers began field work because it was rumored that
we might install handpumps on.their open public wells. Villagers were con-
cerned that the handpumps would break down and thar they would no longer
be able to obtain water from these wells.

Attitudes toward Government Provision of Water Services

The study conducted in Anambra State, Nigeria, uncovered a conundrum
(Whittingron, Okorafor, and others 1990). Households were already spending
a lot of money in the dry season purchasing water from tanker truck vendors
and neighbors—an average of about $6 per month in the dry season.* Most
households were spending 6-10 percent of their income annually buying water
from vendors. Yet when asked how much they were willing to pay per month
for access to a public tap or a private connection to a piped distribution
system, they indicated amounts significantly less than they were already paying
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vendors. For example, 30 percent of those surveyed were already paying ven-
dors or neighbors about $7 per month in the dry season, but only 2 percent
said that they would be willing to pay $7 per month for a private connection.

One reason for this seeming inconsistency was that many respondents felt
that they were entitled to free or subsidized water and that it was the govern-
ment’s responsibility to provide their village with a new water system. Respon-
dents who preferred to “wait for the government to help” were willing to pay
30 percent less than similar individuals who had a less sanguine view of the
government’s abilities. This issue—the effect of households’ sense of entitle-

ment to improved services on their indicated willingness to pay—arose in other

studies as well. In newly independent Zimbabwe, for example, the government
had made promises to rural people during the war of liberation. As a result,
the vast majority of rural households now consider provision of clean water to
be a-fundamental government responsibility (Robinson 1988).

In countries with longer histories of independence and more experience with
broken promises, people were often deeply cynical about the government’s
ability to deliver free water service of reasonable quality. These doubts were
manifested in many ways. In one study site in Kerala, households were asked
whether they would connect to a piped system that they were told was to be
commissioned. Many respondents pointed out that pipes had actually been laid
as part of an “emergency drought relief scheme” more than ten years previous-
ly but had never been operational. When informed of the authorities’ commit-
ment to commission a new water scheme, they told the enumerators that the
only thing that was coming was an election, not water.

In the Punjab, households who lived in villages that already had piped water
systems were extremely skeptical when asked about their willingness to pay for
a more reliable system and bid less for such a system than households who
lived in villages that had not had a bad experience.

In Tanzania “free water” had been a major promise of the new government
upon independence, but after three decades of experience, more than half of
the households surveyed in Newala District now felt that the government
should not be responsible for providing free water. Households that had given
up on the promises of free water were willing to pay 20 percent more than
those who still believed it was the government’s responsibility. Indeed, in the
1950s and 1960s under the British administration the operation and mainte-
nance expenses of the old water system in the Newala District (the Makonde
scheme) had been financed by a system of kiosks that sold water to individuals
by the bucket. Typically each village had one kiosk, which was staffed by an
attendant who sar inside and controlled the tap. This system of paying for wa-
ter by the bucker was abolished in 1969. Since then water has been provided
free but is highly unreliable, partly because of a shortage of operating funds.
The abandoned kiosks still found in the center of most villages serve as a vivid
reminder of how the old cost recovery system used to work. Many older peo-
ple volunteered the opinion that the old system of paying for water by the
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bucket worked better than the current system, and they wished they could
have it back again.

Despite their skepticism about government promises, many respondents still
felt that they were entitled to free or subsidized water. Some contended that
they already paid taxes that should be used to pay for improved water services
and that there was no need to pay more. Others knew of nearby towns or com-
munities where improved water services were provided at subsidized prices
and felt that it would not be fair for their village to pay more than was being
charged elsewhere. Finally, some households simply felt that it was worth the
gamble to wait longer to see if government delivery materialized (or im-
proved), rather than to pay realistic prices for water now.

Where respondents’ answers to contingent valuation questions were influ-
enced by their sense of entitlement to free government service, the questions
evidently failed to elicit the “true” economic value of water to the household.
Bur the findings reveal something equally important for policy: that the sense
of entitlement and equity of many households may be a significant obstacle to
charging realistic prices for warter. We do not mean, however, to suggest that
artitudes are fixed and inviolate. Indeed, our findings indicate that in many
countries citizens are now wrestling with the question of the proper role for
government in the rural water sector and that public opinion is changing.

Policy Implications: Four Types of Villages

The study addresses two questions that are crirical in guiding policy for the
rural water sector: What sorts of improved services, if any, should be provided
in a particular village or region, and how should these improved services be
paid for? The study revealed some consistencies in the ways villagers choose
their water sources and in the amounts they are willing to pay for improve-
ments. These consistencies suggest a simple classification scheme that may help
policymakers answer those questions.

The classification is not meant to imply that communities can always be fit
into neat, rigid categories. Nor is it meant to be used ex ante to enable plan-
ners to categorize villages and prescribe appropriate policies. Rather, the ty-
pology is intended to stimulate more careful thinking abour the choice of
appropriate policies.

Type 1: High Willingness to Pay for Private Connections;
Low Willingness to Pay for Public Taps

Type I villages are those in which most households’ willingness to pay for
reliable private connections is high relative to the costs of supply, and willing-
ness to pay for public taps is low. Many more communities fall within this
category than is commonly assumed. In one village in Nigeria, we received an
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unusual indication that the demand for private connections was high. Upon
arriving we paid a visit to the local chief to ask his permission to interview
selected households. We explained that we wanted to know how much people
were willing to pay for private water connections. The chief indicated that the
community was desperate for a new water system and that the survey was not
necessary. He proposed to write us a check immediately for a substantial por-
tion of the capital costs if we would sign a contract guaranteeing that the im-
proved water system would be installed. He proceeded to pull our a check
book from a European bank and was visibly disappointed when we explained
that we simply wanted to conduct research and could not accept his check.

In our study, type I villages include those in Kerala, the irrigated areas of
the Punjab, and both northeastern and southeastern Brazil. In general, most of
the large rural communities in Southeast Asia, South Asia, Central and Latin
America, and North Africa probably fall in this category. In these communities
a large proportion of rural people want and are willing to pay substantial
amounts for private connections; there is little reason they should not have
them. Often, poor government policies are to blame for the failure to meet this
demand. In both of the South Asia studies, the policy problems centered
around the poor reliability of the existing piped distribution system.

The situation in the irrigated areas of the Punjab illustrates the problem.
Here, government-financed water systems have been designed to accommodate
an estimated water use of 40 liters a day per person, and private connections
are not metered. This estimate is much too low when the marginal price of wa-
ter to the household is zero, partly because humans are not the only users of
water from the piped system. Many households in the villages we studied own
animals that live in the family compounds. Warer buffalos in particular need
large amounts of water to stay cool. Traditionally they were taken to ponds
ourside the villages to cool off and drink—a time-consuming activity. When a
piped system is installed in a village, most people find it more convenient simply
to hose down their water buffalos in the street outside their houses.

In addition to watering animals, households find many other uses for water
when it is available at zero marginal cost. This high demand for water in a
hot, arid climate, coupled with the low capacity of the system, means that wa-
ter must be rarioned by curtailing service.

Thus the water utility and the communiry are caught in a kind of “low-level
equilibrium trap” (Singh and others 1992). Because water connections are not
metered, people demand more warer than the system can provide. To ration
supplies, the water authoriry reduces the number of hours of service. Because
the systems are unreliable, people are not willing to pay much for the service.
Because households are not willing to pay, the water authority cannot charge
realistic prices and does nort collecr sufficient revenues to manage the system
properly, and reliability deteriorates further.

The way our of this trap is to install meters and charge higher prices for wa-
ter. This will enable the water authority to collect the higher revenues required
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to improve service and move to a “high-level equilibrium.” The key point to
recognize is that household demand for water is affected by the price charged.
If the marginal price to the household is very low (or zero), a household will
use water for too many low-value purposes—particularly in arid areas.

The situation in Kerala provides a different example of a low-level equilibri-
um trap in type [ villages (Singh and others 1992). Here the Indian government
follows the “some for all, rather than more for some” rule. To obtain central
government funding, local water authorities must provide distribution systems
that offer only public taps; no private connections are allowed. Fortunately the
operators of such systems are inventive and responsive to local demands: after
systems are commissioned, private, metered connections are permitted.

The result is totally perverse. Tariffs are much lower than people are willing
to pay, and the number of connections is much smaller than would have been
possible if higher tariffs were charged. The revenues collected by the water au-
thorities are only a small fraction of the potential, and the system is so unre-
liable that households almost never use the public taps.

As in Pakistan, the way to break out of this trap is to abandon the supply-
driven policy of “some for all” and replace it with a demand-driven philosophy
that recognizes that many people want a higher level of service, and that they
are prepared to pay a lot for it. Households’ welfare gains in changing from
the current policy (low tariffs with few private connecrions) to a new policy
(higher rariffs and more private connections) can be huge. Our results (Singh
and others 1992) for Kerala suggest that this policy change would increase the
number of families benefiting from house connections by a factor of ten, in-
crease the consumer surplus by a factor of five, and increase the water author-
ity’s revenues by a factor of eight.

In Brazil, by contrast, government policy is appropriately designed to en-
courage households to connect to the water distribution system. The principal
problem is that, despite households’ high willingness to pay for water, the wa-
ter systems are subsidized. Water is very cheap, but no funds are available to
expand and improve the system. Here the policy implications are simple and
direct: increase tariffs and use the increased revenues to improve system effi-
ciency and reliability.

Two additional key issues affect policy for many type | communiries. First, -
in many places the real cost of credit to households is very high; in such cir-
cumstances initial connection costs and fees can be a serious barrier to con-
necting to a piped distribution system. Households stand to obtain large
welfare gains if the water authoriry has access to lower-cost funds, finances the
connection costs, and recovers them through higher monthly water charges.
This policy is routinely followed in Latin America, with much success. Figure
2 shows that if such a policy were followed in Kerala, both the number of
households connected to the system and the revenues collected could be ap-
proximately doubled.
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Figure 2. How Spreading Connection Costs over Time Affects Willingness to Pay
Sfor Piped Water: Kerala, India
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Second, in type I communities the needs of the poor can be mert by providing
free water at public taps without jeopardizing the financial health of the water
authority.  Providing free water from public taps will not materially affect the
number of households connecting to the system or the revenues that can be
collected by the water authority. (This would be true whether the private con-
nections were metered or not.) The question of how availability of free public
taps might affect the demand for private connections (or yard taps) was ex-
plicitly investigated in Brazil and India. In Brazil we found that the presence
of free public taps did not dampen the demand for yard taps at all. In Kerala
households that could choose between a free public tap and a metered private
connection almost never chose the free tap (only about 2 percent of the time
in areas where water was scarce or saline; never in water-abundant areas). In
the irrigated areas of the Punjab, interest in free public taps was so low that it
was decided not even to ask households about their willingness to pay for
them.

Type 1I: A Few Will Pay the Full Costs of Private Connections;
the Majority Will Pay the Full Costs of Public Taps

Households in type I communities are willing to pay for improved water
services, but they vary substantially in what they are prepared to pay for dif-
ferent levels of service. Only a minority will pay the full costs of a private con-
nection, but the majority will generally pay the full costs for access to water
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from public taps. The villages in Anambra State, Nigeria, and many of the bet-
ter-off communities elsewhere in Africa and the poorer communities in Asia
and Latin America would appear to fit into this category.

The mechanism used to charge for water is a key issue in type II communi-
ties. In contrast to type I communities, the provision of free public taps may
significantly reduce the demand for privare connections. And because the ma-
jority of the population will rely on public taps, some charge must be levied
for water from the public taps for the water system to be financially viable.

At any given price for private connections, a decrease in the price of water
from public taps will reduce the number of households that opt for a private
connection. Similarly, for a given price for public tap water, an increase in the
price of private connections will increase the number of households that
choose to use the public taps. The tariff structure for a system of public taps
and a limited number of private connections must be carefully designed so that
households have the right incentives to choose appropriate levels of service.

Opportunirties abound for policy errors in type II villages. A classic example
is the common policy of providing unmetered private connections to a few
households, charging them a fixed monthly fee. In type II villages this is a sure
recipe for system failure. If a water authority provides unmetered private con-
nections to a few, these households can then provide water at essentially zero
marginal cost to unconnected households. This presents the connected house-
holds with a strong financial incentive to sell water to unconnected house-
holds. One common arrangement is for connected households to charge
unconnected households a fixed monthly fee for unlimited access to water
from their tap—an arrangement that will undercut virtually any per-bucket
price charged for water at public taps. Soon all households in a community
may enjoy essentially a zero marginal price for water, and too much water will
be demanded. Supply will be rationed by reduced reliability, the quality of ser-
vice will decline for everyone, and cost recovery will become impossible—the
“low-level equilibrium trap” in yer another guise.

A more appropriate policy is to establish a system of public kiosks that
charge for water by the bucket. Prices should be set to cover the full costs of
the system. Households should have the option of obtaining a private metered
connection if they will pay the full costs of supply. If the water authority op-
erates the public kiosks, the prices there should cover the costs of staff and
operaring expenses. The price charged to connected households should not be
designed to discourage private sales: if private connections are metered, the
water authority will receive its revenues regardless, and households can buy
and sell water among themselves at their convenience. An alternative is to
privatize the kiosks, in effect making little distinction berween connections for
private use and connections for resale.

The key to the success of both public and privare kiosk systems in type 11
villages is to ensure that any household that desires a private, metered connec-
tion can always obtain one if it is willing to pay the full costs.® Providing this
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option is imporrant for several reasons. The first is practical. In most type II
villages there is a group of influential people who will want and press for pri-
vate connections or yard taps. If such connections are not officially sanctioned,
many of these people will obtain them illegally anyway, and the water author-
ity will not collect any revenues from households that would otherwise be
among its best customers.

Second, rural areas of developing countries are not static economic entities.
Many type Il communities are in the process of evolving into type I communi-
ties. Water supply policies should be structured to assist, not hinder, this tran-
sition. Water systems should be designed so that evolution from primarily
public taps to primarily private connections can occur conveniently and effi-
ciently. Third, so that households already connected to the system cannot take
advantage of their position, all households should have the option of a private
connection to the distribution system if they are willing to pay the full costs of
supply (Lovei and Whittington 1991). The universal option of connecting pro-
vides a powerful deterrent to monopoly pricing by connected households or
privately owned kiosks.

Type llI: Households Are Willing to Pay for Improved Service,
But Improvement Is Very Costly

From a demand perspective, type Il communities are similar to rype II com-
munities: in both cases a relatively high proportion of the population is willing
to pay a considerable amount for water from public taps. The difference is on
the cost side. In type II villages sufficient revenues can be collected from house-
holds to pay for the full costs of the public taps. In type III villages the costs of
the improved water system are higher than the beneficiaries are willing to pay.
Costs may be high because of aridity, low population densities, or lack of other
infrastructure (for instance, electricity). In such cases improved systems cannot
be built and operated without subsidies. Type III villages are often found in arid
areas. Examples in our research include villages in Newala District, Tanzania,
and Rawalpindi, Pakistan (a2 nonirrigated area in the Punjab).

In type Il communities many households typically spend a great deal of time
and energy collecting water from traditional sources and, unless improved sourc-
es are provided, will continue to do so. Households that collect water from dis-
tant, polluted, unreliable sources are almost always willing to pay a substantial
portion of their income to avoid hauling water over long distances. In the Tan-
zania study members of most households were walking five to six hours a day
to collect small amounts of water from traditional sources or unreliable public
taps. Households on average were willing to pay about 6 to 8 percent of their
cash income for reliable service from public taps in their village. But 6 to 8 per-
cent of a household’s income in this poverry-stricken region is not very much
money in absolute terms—nothing like enough to pay the full costs of supply.
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Household contributions could cover about 50 percent of the operation and
maintenance costs. Virtually no one was willing to pay the full costs of a private
connection.

In the poor type III communities in the dry Rawalpindi District, the situation
was somewhat more complex. Here a few families were willing to pay consider-
able amounts for private connections, and the costs of providing a private con-
nection were not substantially greater than providing access to a public tap (on
a per household basis). Most households, however, could not pay the full costs
of either level of service.

Devising an appropriate policy for type III villages is not simple. The dominant
level of service must be public taps; as in type Il communities, cost recovery mech-
anisms that allow households to pay by the bucket have important advantages
over schemes that require households to pay a fixed monthly fee. Yet the few
households that are willing ro pay the full costs of a private connection should be
allowed that option. Metering of all private connections is essential, and the tariff
structure must be carefully coordinated with that used by the kiosk system. As in
type Il communities the tariff structure and other water regulations should be de-
signed, not to discourage connected households from selling water to neighbors,
but to discourage them from profiting unduly from their connections.

On the financing side, neither the “full cost recovery” policy recommended for
type [ and II communities nor the supply-driven, “basic needs” policy thar pro-
vides free service is suitable for type IIl communities. An appropriate policy re-
sponse would recognize, first, that the sum of the outside resources available to
such communities from both internal and external sources is insufficient to meer
the long list of their needs and, second, that households’ needs will be best met
if they are able to allocate their limited resources to the projects they consider
most important. The point here is not that such communities should not receive
transfers from others, but that these transfers should be designed so that they do
not distort the community’s choice process. In other words, outside agencies and
donors should not take it upon themselves to decide which projects (such as wa-
ter) are of highest priority for communities: if subsidized development funds are
available, communities should themselves allocate such funds to the needs they
deem most important. In type III villages household demand for improved water
services is high, and given a choice, many communities would in fact decide to
spend development funds on improved water services. The essential poinss are
that, even where subsidies are used for water supply, any rural water program
must be demand-driven and that a considerable portion of the resources must be
mobilized from the beneficiaries.

Type IV: Low Willingness to Pay for Improved Water Service

In type IV villages most households are unwilling to pay for improved water
services. Communities in central Zimbabwe are examples of villages in this
category. In these villages it is not feasible to recover the costs of either public
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taps or private connections. But the problem is quite different from the high
benefit, high cost situation in type III communities. In Zimbabwe the funda-
mental problem is that people would pay very little for improved services both
in absolute terms and as a proportion of income.

In these areas there simply are no financially viable options for improving rural
water supply at this time. Providing improved supplies is not likely to induce sub-
stantial changes in economic activity or dynamic multiplier effects, as it would in
type Il communities. The challenge is how to respond to this dilemma. The dom-
inant response of many donors and governments in the past has been to step in

“and subsidize. But the resulting supply-driven programs have been a dismal fail-
ure. Many systems provided under such programs have fallen into disrepair, and
no one in those communities cares much aboutr making them operational.

In our view, the appropriate policy response in such situations is to recognize
that the people of the community are in the best position to decide how available
subsidies should be used. Improved water services are not a high priority in type
IV communities. They have other, more pressing needs for roads, schools, and
clinics. If subsidies became available, households would typically choose to spend
them on something other than improved water services. The conclusion, unpal-
atable as it may be to some, would be to defer improvements in water supply
until they are wanted and to concentrate the available resources on higher-prior-
ity needs.

Toward a New Paradigm

The challenge in formulating rural water supply policies is simple to state:
devise institutional arrangements that are effective in providing people with
the services that they want and for which they are willing to pay. This study
does not address the critical institutional questions (which relate to the respec-
tive roles of public agencies, the private sector, nongovernment organizations,
and the users themselves), but it does shed light on the levels of service and the
financing arrangements that will emerge from a demand-driven approach.

Selection of the type of service to be provided, and the associated tariffs to
be charged, is a two-step process. The first step involves collecting data on de-
mand so that a menu of level of service and financing options can be devised
that is both feasible and sensible in the particular setting. The second step in-
volves households choosing a particular level of service (at a prescribed tariff).
It is important to emphasize that, wherever possible, households must be given
choices (between, say, a house connection and a public tap) and that such
choices should remain open over time (so that, for example, a household that
initially chooses to use a public tap can later upgrade to a house connection).

In this context, how are planners to collect information on demand, and
how can they know what combinations of level of service and financing ar-
rangements might be appropriate in a particular area?
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Finding the Indicators

In general, detailed household surveys of the type conducted under our re-
search program are necessary for defining the menu of feasible and sensible op-
tions from which households can choose. Rigorous procedures for sampling
villages in regions, and households in villages, will enable planners to study
fewer villages and interview fewer households and generalize their findings
with more confidence. Still, in most countries a substantial effort to collect
data will be required to categorize villages along the lines suggested above and -
to adapt policies to fit local realities. .

There is, however, an exception to our general call for expanded data col-
lection. A great deal can often be learned about local water conditions from
surveys of water-vending activities, which are much easier and faster to carry
out than are large-scale contingent valuation surveys of households’ willing-
ness to pay. Where water vending is prevalent, demand for improved water
services almost certainly is high. Communities with substantial water-vending
activities are thus not type IV villages.

If the majority of households in a community are buying water from private
vendors, then it is not likely to be a type III village either. If most households
can afford water from vendors, they should generally be able to pay for the
full costs of private connections, even in arid areas with high costs of supply.

The extent of water-vending activities can sometimes also be used to distin-
guish berween type I and type II villages. If most households buy water from
vendors throughout the year this probably indicates a type I village; if water
vending is prevalent but tends to be seasonal, then demand for vended water is
likely to be lower, an indication of a type II village. In these type II villages,
households seek alternatives to purchasing water from vendors because the price
of vended water is so high. A substantial minority—or even a majority— will
buy some water from vendors but may also collect some water from traditional
sources; other households collect all their warter from traditional sources. In the
rainy season most households stop buying from vendors and collect rainwater
and water from traditional sources (as in Anambra State, Nigeria).

The absence of water vending can be an important indicator for water re-
source planners, but it must be interpreted carefully. Prolific water vending is
bur one indication of high willingness to pay. If households have already. in-
vested substantial amounts of capital in improving their private water supply,
they may have little need for water from private vendors. For example, in the
irrigated areas of the Punjab, almost all households have installed private
handpumps; in southeastern Brazil most households have invested in private
wells. In the Newala District of Tanzania, one third of the households in our
sample had gone to the considerable expense of building rainwater collection
tanks. Although such capital investments indicate a high demand for water,
they may also dramatically improve households’ water supply and thus reduce
willingness to pay for further improvements in the short run.
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Another indicator of high willingness to pay for water is a large amount of
time spent collecting water. In this case households are making substantial ef-
forts to obtain water, but, unlike the situation where households have made
capital investments, collection costs can be immediately reduced by installing
an improved water system. Willingness to pay for improved water is very like-
ly to be high, and thus villages without vending, but where members of house-
holds are walking long distances to collect water, are not type IV villages.

If there is no water vending and no evidence that households have invested
in private capital improvements or spend substantial effort collecting water,
then such villages are likely to be type IV communities. The absence of water
vending itself is not sufficient to identify type IV communities, but if such com-
munities are candidates for improved water supplies, it should give water re-
source planners pause. If the benefits of improved water services are great, why
hasn’t the private sector found this market? The answer may be that household
demand for improved services is not as great as assumed.

Formulating Policy

If planners and donors are willing to spend the time and resources necessary
to understand local water demand and supply better, the outlines of a new for-
mula for rural water supply policies can be discerned. In this new paradigm
the appropriate policies would be different in each of the four different types
of communities.

Type I communities offer exciting possibilities. Here most people want, and
are willing to pay the full costs of, reliable water service delivered through pri-
vate, metered connections (or yard taps). In such communities the objective
should be to abandon the low-level equilibrium trap—the cycle of poor ser-
vice, low willingness to pay, little revenue, and low reliability—in favor of a
high-level equilibrium—private connections, high willingness to pay, and high
reliability. Although water would be available free from public taps, this strat-
egy would substantially increase the proportion of the population using private
connections, the welfare gains to households, and the revenues to the water
authority: everyone wins.

Type II communities also offer opportunities for achieving both improved
water services and full cost recovery. In such villages the dominant service level
would be public taps, although households would always have the option of a
metered private connection if they were willing to pay the full costs of service.
In these communities the greatest challenge is to devise systems for collecting
revenue that are sensitive to people’s preferences about when they want to buy
water and how they want to pay for it. Kiosks appear to be an attractive op-
tion, because many households want more flexibility and control over their ex-
penditures on water than is available from a cost recovery system based on
fixed monthly fees that must be paid throughout the year. In most type II com-
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munities unmetered private connections will result in poor service and prevent
full cost recovery.

In type IIl communities the benefits of improved water services are high—
people will pay a significant proportion of their income for improvement—but
the costs of supply are even higher. In such communities improving warer ser-
vices is a priority, and households would typically choose to use available sub-
sidies for the purpose. The appropriate service level for most households
would be public taps, but the water authority should permit any households
thar are prepared to pay the full costs of a private, metered connection to have
one. As in type II communities, unmetered private connections will create
problems for the water authority and the community and should be avoided.

Finally, in type IV communities people are unwilling to pay for any type of
improved water service. In such places any available subsidies could be better
used to provide other community services—and for the time being, the appro-
priate rural water supply policy is simply to do nothing.

Notes

The principal members of the World Bank Warter Demand Research Team are John Briscoe
(World Bank), Dale Whirtington (University of North Carolina at Chapel Hill, United States),
Mir Anjum Aleaf (Applied Economics Research Centre, Karachi, Pakistan), Paulo Furtado de
Castro {Institute of Social and Economic Planning, Brazil), Charles Griffin (University of Ore-
gon, United States), Apia Okorafor and Augustine Okore (University of Nigeria, Nsukka),
Bhanwar Singh and Radhika Ramasubban (Centre for Social and Technological Change,
Bombav, India), Peter Robinson (ZIMCONSULT, Zimbabwe), and V. Kerry Smith (North Carolina
State University, United States). Financial support for the study was provided by the Danish
Agency for Inrernational Development. the Norwegian Agency for International Development,
the Swiss Development Corporation, the United Nations Development Programme, the Unired
States Agency for Internarional Development, and the World Bank.

1. Publications resulting from the work of this research program are listed in the bibliography;
some but nor all of these publications are cited in the text.

2. Multivariare models were estimated with the data from both types of villages. Dara from
the type A villages were used to estimate probir and logit models of households’ decisions to use
the improved system (see, for example, Briscoe and others 1990; Altaf, Jamal, and Whittington
1992; Aleaf and others 1991; and Singh and others forthcoming). Dara from the type B villages
were used to estimate ordinary least squares, ordered probit, multinomial logit, and tobit models
of the determinants of households’ responses to contingent valuation questions (see, for exam-
ple, Whittington and others 1989; Whittington and ochers 1990; Altaf, Jamal, and Whittington
1992; Whittington and others 1992). In specific instances other models were also estimated (for
example, switching regressions in India, and duration models in Pakistan).

3. These results may be partially explained by the facr that, conceprually, family size enters
the household’s utility function in two places: in the benefits derived from the improved source
and in the costs of obtaining water from the existing source. The larger the household, the more
water it needs in tocal (although perhaps the less it needs per person). This would imply that a
household’s benefits (or willingness to pay) for a piped connection would increase as family size
increases. On the other hand, in most rural communities it is women and children who fetch
water from sources outside the home, and the larger the number of women and children in a
houscehold, the more time (labor) the household unit has to collect water. The value of labor to
a houschold probably goes down as the supply of labor goes up—and thus the value of a private
connection decreases. Our models are unable to distinguish berween these two effects.
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4, Dollars ($) are U.S. dollars throughout.

5. The purchase price of a water merter in many places in developing countries is on the order
of $35-840. Installation costs vary but are roughly equivalent to the purchase price of the meter.
The full costs of using meters, however, must include reading and repairing the meters and the
use of more complex billing and financial systems.
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