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ABSTRACT 

[n this paper, Ihe melhod of conlillKenl vaillo/ioll (eV) is employed /() assess COllSllmers 

willingness 10 pay jor OIl improved woler sllpply sen'ice provided Ihro llgh a private 

cOl/nection The joclIs KI'O IIP for /he SI/ IC0i are 21i-l hOllselmldl' who Ivere randomly selected 

from the small Ethiopiall 10WII oj Meki. 

Though 95,5 percelll oj /he sall/ple lise a predoll///lOIlily piped H'OIer sOllrce. 5-1 percell/ oj 

them consider the existillg SOllrce /() he 1I11,mtil/IIe/OJY. Helice an ill/lJI'Ol'ed .Iyslem IFhich also 

charges higher IOr1I rOle thwi exis/illg olle H'as welcomed hy ",allY of /he sample, 117 jacl, a 

tariff rale of 10 cellis per illsera, ill spile 0/ heillK al",osl dO ll hie /he cllrrenl average price, 

was j01llld affordahie 1089 percelll o/Ihe sample, 

[t was also ohserved Ih((/ willillgnes.l'-/o-pay hid re"{Jo//Ses are I/O/ .I"S/ ralldoll! II/Imbers bill 

sensible expressio/lS of COllsllmers prej~rellces which infaci are porlly explained by ecollomic 

variables s1Ich as income and the lime cost alfe/chillg walerjrom altemalive sOllrces. 
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Chapte;' One 

1. Introduction 

1.1 Bllckgrou nil 

Development is invariably one of the few uni ve rsally desirable objectives that poor nations 

strive to attain. The attainment of such a multidimensional objective, however, largely 

remained illusive for most developing countri es. Even for some of those who managed to 

ach ieve cont inuous economic growth for relatively longer periods, the lack of improvements in 

such areas as poverty alleviation and environmental sustainability leave much to be desired . 

This, however, in no way discouraged nations from pursuing policies they bel ieve will lead to 

increased economic growth , reduction of poverty and environmental protection . One such 

area of emphasis is the development of infrastructure and its services. Under economic 

infrastructure fa ll several activities which can be grouped in to three main categories : public 

utili ties (power, telecommunication, piped water supply, sanitation and sewerage, etc.), publi c 

works (roads, major dams) and other transport sector (urban and interurban railways, urban 

transport, ports and wate l' ways and ai rports) (Word Bank, 1994). 

Although there is no complete theolY that frames the precise link between infrastructu re and 

development, the evidence indicates that there is a high correlation between infrastructure 

capacity and aggregate output (Word Bank, 1994). Countries wi th high stock of infrastructure 

per capita, such as Japan and Norway, tended to be found on the high end of the GDP per 

capita scale. Similarly, countries with lower GDP per cap ita lik e Chad and Mali registered 

correspondingly lower infrastructure stock per capita . More over, it can be argued that rap id 



Increase in infrastructural investment, if appropriately transformed to a rapid increase in 

infrastructure services, can do much to raise productivity and improve living standard s. 

One element of infrastl"Uctural services, whi ch will also be the main subject of this study, is the 

provision of piped water supply. According to Word Bank estimates, in spite of a 50% 

increase in the number of househo lds with access to clean water world wide in the last fifteen 

years, there are sti ll one bi llion people in the devel oping world who still are unable to access 

potable water (Word Bank, 1994) 

The record is even more revealing when consideration is given to the distribution of access to 

clean water by income group. A World Bank estimate for the year 1990 shows that not more 

than 62% of the population in low-income economies obtain clean wa ter while the 

corresponding figures for middle-income and high-income economies are 74% and more than 

95% respectively. A fUl1her categorization indicates that most of the countries with 50% or 

more of their population lacking access to potable water are located in Africa. FUl1her down 

on the low-coverage end are five African countries ( including Ethiopia with just 18% in 1990) 

that have only 25% or less of their population with access to clean wa ter (World Bank, 1994). 

The Ethiopian figure of 18% coverage does not tell the whole story since the distribution of 

the service between urban and rural areas is highly biased in favor of the former Roughly 70% 

of the urban population have access compared to on ly I I % of rural population with sim il ar 

access to the amenity (M 0 WR, 1996b) 

Thus most Ethiopians lack access to safe water which is strongly believed to have several 

implications. First is the risk of conti'acting infectious diseases as a result of consuming 
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contaminated water. This concern cannot be overemphasized since over 70% of diseases in 

Et hiopia are attributed to water contamination (MoWR, 1996a) Secondly, the search for safe 

water by poor households takes a good deal of the time and energy of women and young girls 

in most rural areas and several urban centers. Since the opportunity cost of time lost in water 

collectio n is believed to be significantly positive, the provision of improved-service rendering 

schemes is potentially welfare improving 

Despite the low coverage in Ethiopia in general, efYons to improve the supply of potable water 

had been in place for a long time. Government policies in the last few decades strongly 

supponed the urgency of providing safe water to as much population as possible. For instance, 

in the two decades between 1970 and 1990, the Word Bank estimated that expansion in the 

service enabled the coverage to increase from 6% to 18% of the total population (World Bank, 

1994) This is an indication that a modest growth in the level of annual investment for the 
,."t. 

(~~ :~:~ .. ~'\ 
',-' ~.). 
, ...... ~. I 

'l,.' 
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provision of improved water se,'Vices had been undergoing. 

'. 

The forgoing discussion ind icates that effons by the government to improve the provision of 

clean water to the public had been on the agenda of public policy for most of the last two 

decades. The reason for such measures was the bel ief that providing inc reased access to the 

population wi ll directly translate to imp roved health conditions and reduced time taken to fetch 

water by households. 

However, there was no water sector policy as such, so that such desi,'able objectives as 

integrating water supply and sanitation programs is seldom applied . Moreover, even to 

achieve the observed low wate r supply coverage in the country, the determ ining factor for 
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project formulation had been purely supply side conside rations. Tariffs were deliberately set 

low in the expectation of extend ing the access to clea n water to low income households. 

In effect, such a strategy closed any room towards achieving an adequate financial policy. 

Hence, not only is it difficu lt to provide timely rehabilitation and expansion to existing 

schemes, but also the size of actual investment for water supply is limited. And more 

importantly, from the perspectives of the cu rrent study, some of the down sides of past 

approaches could have been mitigated by add ing strong demand side considera ti ons. 

Such elements as the effect of user charge paid by households for the improved water services, 

peoples conception about the quality and desirability of using the new sou rce, the availabil ity 

of alternative sources, and not least their income and ot her socioeconomic characteristics are 

believed to determine their demand for the new serv ices. A more complete picture fo r gu iding 

government policy regarding new investment directed at the provision of the services would 

thus req uire both demand side as well as supply side considerations. 

1.2 Statement oj'the Prohielll 

The bas is for most improved water supply service projects has been the premise that people 

not served by improved water services are most ly the poor because they can not afford to pay. 

Projects based on such assumptions required the provision of those improved services at prices 

far lower than if marginal cost pricing was practiced . Such strategies inc reased unsustainable 

burden on the limited public resources. The strategy also encourages the provision of low 

quality services in order to minimize the cost of providing a gi ven level of service. 
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The result has generally been a failure in many of the services established to render those 

improved services. The evidence from some studies ind icated that a quarter of all those 

improved systems financed from unreliable government sources do not funct ion at anyone 

time (Brisco et. aI., 1990) Further on, the rate of abandoning an existing system is 

comparable to rate the of commissioning new improved systems. 

General conditions regarding improved water supply systems in Ethiopia is no exception to the 

above generalizations. A comprehensive assessment of past experience with the improved 

systems shows that most of the targets were underachieved More importantly, several 

projects are believed turned to have unsuccessful and unsustainable largely due to the lack of 

"sufficient involvement from project beneticia ries" (MoWR, 1993). 

These observations testify that the formulation of policies for improved systems in developing 

countries need to incorporate inputs from the potential consumers side. The issue here is to 

investigate why households in developing countries choose to use an improved water source 

rather than the existing one. Such investigation will help in avoiding potential resource misuse 

in the form of overdesigning or underdesigning new improved water service providing 

schemes. 

Therefore, the focus here is to look in to the demand side of improved sel-vice rendering water 

projects This issue, if appropriately incorporated into the project design stage, is believed to 

enhance the effectiveness of specific projects and policy at large. More specifically, the main 

issues to be addressed here are 
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1. Information on the needs of the target population regarding thei r desired im provement 

to existing water services are seldom available at the design stage of water project s. 

2. Once put in place, most improved -water-sel-vice-rendering schemes tend to deteriorate fast 

for lack of timely and adequate maintenance and rehab ili tat ion. 

3. If potential consumers' willingness to pay was to be incorporated into the design stage of 

projects, the deg ree of success in provid ing the right type of service required by the target 

population would improve. But est imating the will ingness to pay for pub li c goods is still a 

challenging task. 

1.3 Ohjective o{ the sllidy 

The main objective of the stud y will be to estimate the willingness to pay for improved water 

services in Meki town. 

Speci fic objectives of the study are to 

I. Elicit willingness-to -pay responses for improved water services from a hypothetical market 

scenari o for sampled households in Meki town . 

II . Analyze the existing water consumption pattern of the population . 

III . Analyze the relationship between willingness-to-pay bids and major socioeco nomic features 

of respondent s. 

IV. Estimate aggregate demand schedule for private co nnection to the improved wate r service 

proposed by this study. 

V. Evaluate the extent to which the cont ingent valua tio n method can be used to elicit 

dependable information to construct. water demand characteristics of households . 

. VI. Identify the fac tors which determine the willingness-ta -pay of ho useholds for the proposed 

service. 

6 



1.4 Organization o/"lhe stlll(V 

The remaining part of this study is structured as follows Chapter 2 deals with the theoretical 

framework fo r using the contingent valuation method. In th is chapter, a section is devoted to 

survey of the literature on the CY methodology while another sect ion reviews relevant 

empi rical works. Chapter 3 discusses sample results where statistical techniques are employed 

to test for possible relationsh ip between various economic and soc ial indicators . 

In chapter 4, the main findings of the study are presented and discussed . Here, aggregate 

ind icators of willingness to pay are explai ned and also methodological test results presented . 

Chapter 5 details the results from a multivariate analys is of WT P bids while the final part, i.e. 

chapter 6, makes concl usions and forwards pol icy recommendations from the study. 

) 
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Chapter Two 

2. Review of the literature 

2.1 ConceptI/III Framework 

It is useful to note at the ou tset that to illuminate the rationale for usmg the Contingent 

Valuation method, the theoretical formu lations used here pursue the argument from a pure 

pub lic good perspective. Th is approach does not however limit the methods applicability to 

the di ffe rent kinds of goods which can be classified as falling between pure private goods and 

pure pub li c goods. 

In fact the above reminder is very important for the current purpose since val uation in the 

current study will center on the provision of "improved piped water", which by some 

defin itions can be classified as quasi-private good (Mitchell and Carson, 1989). This definition 

indicates that the good lacks some of its purities as is found in either pure public goods or pure 

private goods. 

These limitations can arise due to the presence of some rival ry in consumption or due to issues 

of exclusion or both. In all cases, though, the appl ication of the CV method in studies is 

targeted at simu lating an organized market for goods which are not traded ti·eely. Hence, the 

method has the advantage of being suitable to measure the benefits of both quasi-private and 

pure public goods. 

Having sa id this, it will now be easier to discuss the motivation for using the CV method in a 

broader framework as follows . 



The theoretical justification for using the contingent valuation method to estimate willingness 

to pay measures is based on the subject of welfare economics. The latter is basically one of the 

two branches of economics referred to as normative economics which seeks to make 

judgments about the desirability of having governmen ts undet1ake particular policies (Mitchell 

and Carson, 1989) 

Earl ier approaches in applied welfare economics were largely based on the concept of a social 

welfare function - a notion based on the assumption that individual utilit ies can be added up to 

obtain aggregate social utility . This approach is basically Bentamite, and in fact, utility here is 

taken to be measurable cardinall y and hence can be compared across individuals. 

Such cardinal utility assumption is not accepted by modern day economists, and thus more 

acceptable approach fo r modern welfare econom ics is to use ord inal comparisons of utility 

levels. This latter approach allows no comparability of utility across individuals. The welfare 

cri te ri on used for such purpose is the Pareto criterion. Based on this criterion, the standard for 

analyzing policy measures is to undel1ake policy changes which make at least one person better 

off without making anyone else worse off. And changes with such characte ristics are termed 

Pareto-improvi ng. 

To operationalize the Pareto crite ri on, the next step is to use an appropriate benefit measure 

such that tota l benefits accruing to the targeted population from the policy intervention can be 

correctly assessed . One such measure is the neoclassical concept of consumer surplus. The 

concept is defined as the difference between the total utility enjoyed by the consumer and what 
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is paid for a good or service. Total utility for a consumer is thus the combination of the 

amount paid for the good plus any consumers surplus (Dixon el. cd, 1994) 

As traditionally used by economists though, the definition of consumers su rplus as the area 

under the ordi nary (Ma rshall ian) demancl cuI·ve and above the price line has a number of 

problems that limit its app li cability for measuring welfare changes ari sing from a price or 

quant ity change. The basic reason for these problems comes from the recognit ion that 

ordinary Marshallian demand cLilve do not hold the level of utility or satisfact ion constant. 

Rather income is held constant. 

To solve this problem, the appropriate measures to use are the Hicksian measures 

(compensating variation and surplus or equivalent variation and surplus). These measures hold 

utility constant at either the initial level (compensating measures) or at an alternati vely 

specified level (equivalent measures). Funher on, depending on whether the consumer is free 

to vary his consumption level of the good in consideration or whether he is constrained to 

consume fixed quantities only, the Hicksian measures can be categorized into either measures 

of variation or measures of surplus. 

The relationship between the Marshalli an and the two Hicksian demand cLilves can be 

illustrated more clearly using Figure I below. Assuming the provision of a certain unpriced 

public good has been increased from the initial level of QII to Q" the consumer su rplus 

associated with this change can be estimated by using three alternative demand curves. The 

thicker line, D I, represents the ordinary Marshallian demand culve. Based on it the consumer 

surplus is the area between the two dOllecl vertical lines below the D, CLllve, i.e. area (a + 0). 

10 



Alternatively, if the Hicksian compensated demand curves are used, two different estimates are 

possib le. If the reference point for the welfare change is the initial utility level, U", then the 

appropriate measure is the area bordered by the two dotted lines from left and right and the Ho 

line from above, i.e. area H. Finally if the reference point is the final level of utility attained 

after the change in provision, then consumer su rplus is measured by the sum of the three areas, 

namely (a + b + c) . 

Policy usually focuses on the potential consumer benetit for a proposed change from the 

consumers' current or initial level of utility . Further on, if the proposed change is welfare­

increasing, as is the subject of this particular study, then the appropriate welfare measure is the 

compensat ing surplus. This measure can be interpreted as the "consumer's maximum 

willingness to pay in order to gain the quantity increase and still maintain his initial level of 

utility" (Mitchell and Carson, 1989). 

But now, the calculation of benefits by using either of the two appropriate Hi cksian demand 

curves requires the actual construction of the demand cu rves so that the area under the curve 

representing the welfare change could be estimated . In rea lity, though, the task of est imating 

demand function for environmental goods is ve ry difficult. The difficulty arises, not onl y from 

the substant ial methodological effort that demand estimation requires, but also from the lack of 

accurate market data for public goods (Kolstad and Braden, 1991). 

At this point, the alternative methodology of using hypothetical market scenarios comes into 

play. One promising development in the hypothetical market model is the contingent va luation 

method . The method requires the creation of a market scena ri o that resembles actual market 
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situations for goods and services which do not have ordinary markets . By administering the 

scenarios in a survey model to potential consumers, a maximum willingness to pay data is 

generated which then is used to construct demand curves. If this procedure is followed, the 

final point for welfare analyses will then be, to estimate the area under the demancl curve for 

the proposecl change in the quant ity of provision 
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Figu re 

Price 

Po (UnpriceJ) 

a 

Qu 

Choice of benefit meas ures 

D, = Ordinary Marshallian demand curve 
Ho = Hicksian demand curve for utility level Uo 
H, = Hicksian demand curve for utility level U, 

Quantity 

Adopted from. "Using SUr\cys 10 \alue public goods: The contingellt , 'aluation method" , by 

Robert C. Mitchel l and Richard T. CII"5on. 

But the advantage of using the contingent valua ti on method extends more than just generating 

the data needed to construct the demand curve. In fact, the valuation process can be 

conducted fro m the contingent valuation (CY) resul t without the need to est imate the actual 

demand curve. This latter point can be emphasized by first considering the relationship 

between the concept of expenditure functions and Hicksian compensated surplus measures. 
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Modern consumer theory defines the expenditure functio n as one of the four equivalent ways 

to represent the constrained utility maximization problem (Varian , 1984) . This funct ion is 

written as : 

e(p,q,U) = Y 

where p is a vector of prices, and q is a vecto r ot'tixed publ ic goods. U is a level of utility, and 

Y is the minimum amount of income needed to maintain ut il ity level U given the price and 

public goods vectors (Mi tche[ [ and Carson, [989) 

Now letting pn, q", Un, Y" represent some initial level of those respective arguments and P" q" 

U" Y, represent some subsequent [evel. the co mpensati ng surplus measu re can now be 

represented as the difference between two expendi tu re func ti ons. 

CS = [e( pn, qn, U,,) = y ,,) - [e( pn, q " U,,) = Y,) 

Hence, 

CS=Yo -Y , 

For a proposed welfare gain , i.e. a change in provision which increases utilit y, the compensated 

surplus measu re tel[s us how much money income the individual should be wil[ing to give up 

(WTP) to ensure that the change occu rs (Bateman and Turner, [993). [n a contingent 

valuation method, the proposed increased-provision of the good is presented in a hypothetica l 

market model and then the individual is asked to express hi s maximum willingness to pay in 

order to benefit from the consumption of this panicu [ar good whose provis ion leve[ has been 

ra ised. 
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2,2 Th e Continl:ent Va ll/ation !'vIetIIlJlI (CV/H) 

The method of contingent valuation (CY) is relatively of a recent development with its first 

known application to empirical problems dating back to the mid 1960s. Since then, however, 

investigat ions in to the potential as well as shoncomings of using the method has been 

conducted . 

Some of the detailed studies on the subject ascenains that the method is capable of producing 

the data required to construct theoretically correct measures of welfare changes such as the 

Hicksian su rplus measures (Mitchell and Carson, 1989, Bateman and Turner, 1993). 

In order to do so, however, due emphasis is needed in the designing of the hypothetical market 

scenario. This stage is particularly expected to depict unambiguously the nature of the public 

good being valued, the reference level of utility, the conditions for the provision of the good as 

well as the mode of payment, and the elicitation method (Mitchell and Carson, 1989) 

Another area of concern in using the CY method is related to methodological issues which 

broadly can be classified into validity, reliability and bias issues (Bateman and Turner, 1993). 

Here again, some of these methodological challenges are considered less threatening than the 

others. Based on both experiments and theoretical predictions, it is advisable to give emphasis 

to in-built systems and design modifications that reduce the potential for biased WTP results. 
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The bottom line is that although CYM has the potential for wide range of application to value 

environmental goods monetarily, it is also susceptible to several types of biases. However, by 

a careful designing of the method, the techniques employed can be made to provide valid and 

accurate valuat ion results . 

2.3 Application oftlt e CV metlto" 

The CY method had been employed to diverse areas sll1ce its first known application to 

estimate benefit of outdoor recreation in a ivlaine backwoods area, in US, by economist Robert 

K Davis in the '60s. Some of the areas assessed through the medium of the method include 

issues on hunting, fishing, air visibility, scenic beauty, water quality, pollution, congestion, 

accidents, and safety. 

Regarding to the CY method's application to value the services form improved water supply 

projects, few but important empi ri cal works can be cited. The relevance of these studies to the 

present task cannot be overestimated since almost all of them were cond ucted on developing 

countries. However each one of these is not without some dist inctive feature of its own. A 

study by Whittington el. cd (1990), for instance largely emphasized on issues of whethe r one 

can expect to get reliable WTP estimates t;·om empirical investigations, wh ile others devote 

greater effort to estimating the WTP for improved ser-vice provision (Whittington el. ai, 

1991; McPhail, 1993) 

Still different is the case of studies which were conducted with multiple objectives. One such 

case is the joint objective to estirmte WTP values, test the validity of the result obtained and 

assess the possible trade-otT between social and tinancial objective of improved water se r-vice 

\ , 
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rendering schemes (Brisco el. al., 1990). In a similar study conducted in the northern Indian 

state of Karala in 1988, the CV methodology was employed to assess willingness to pay for 

improved water services under three water envimnments, i.e., abundant water, scarce water 

and saline water (G ri ffin, el. a/., 1995). 

Al l sit es selected for the application of the CV method had some peculiar feature regarding 

their existing wate r supp ly facilities . A vi llage in Southern Haiti and one site in Brazil do not 

have any form of piped water supply system at the time of investigation . On the other hand, 

the cases of two sites in Brazil , five small cities in Morocco and a big city in Nigeri a had all an 

exi ting water supply system in place, although the percentage of populati on served by the 

system varied. In the lndian case, the researchers deliberately selected both connected and 

unconnected families from each water environment so as to capture any va riat ion in WTP 

responses between the two groups. 

Not surprisingly, the WTP bid results, as a percentage of households estimated total income 

obtained from these stud ies also showed variations. While some were extrao rdinarily high -

about 18% fo r Onitsha in , Nigeria- as compared to the World Banks estimate of maxim um 

affordable expenditure for wate r of 5% of income (Whitti ngton et. aI., 199!) - there were also 

very low WTP bid resul ts. Two such cases are one hom rural Haiti where households 

expressed a WTP of 2.1 % for pri vate wate r con nect ion and the 2.3% average bid value 

obtained from households in Brazil. (See Table 2. I below for a summar-y of the main features 

and results of studies reviewed in here.) 
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Tests for various forms of biases in the WTP bid results indicate that the CY method can 

indeed produce dependably accurate results. On the Nigerian case for instance. no evidence on 

both strategic bias and stal1ing point bias was observed. Similarly. starting point was not an 

influencing factor for the Moroccan WTP bid results. The study on Haiti particularly gave 

greater emphasis on methodological issues by conducting strong statistical tests des igned to 

check the appropriateness of using the CY method itself. Specific tests were conducted to 

capture possible biases arising from strategic behavior of individuals as well as biases which 

arise from the starting point of the bidding game. 

The data, however, consi stently indicated that neither of the two bias categories were 

significant enough to influence the WTP values obtained in that particular study. The ou tcome 

of the stal1ing point bias issue is particu larly encouraging for the present study on Ethiopia. 

This is so because the basic elicitation format to be used will be the bidding game just as the 

studies reviewed in here ha ve all done. This does no I , however, SubslilUle for the need to 

incorporate a bias testing components in any similar study, including the present one. 

To supplement the WTP results obtained from simple statistical analysis, most studies also 

conduct an accompanying multivariate analysis of the bid values. Although slightly vary ing 

econometric models were used, results orthe multivariate models employed in these empirical 

works were largely consistent with what demand theory would predict under similar 

ci rcumstances. For instance, except for the Nigerian case, income was found to be an 

exp lanatory factor of vari ations in WTP in all the other studies. Further more the direction of 

relationship between the two variables was definitely positive 
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Several of the socioeconomiC characteristics of households were also found capable of 

explaining variations in WTP bids. In Karala, northern India for instance, household features 

such as use of electricity, number of rooms in a dwelling and ethnic groups of the respondent 

signiticantly explain some of the WTP ditferentials among families 

Results regarding the education va riable, on the other hand was mixed . Both in Nigeria and in 

Morocco, education does not seem to influence households' valuation of improved water 

services. The study on India found ed ucation to be strong enough to affect the probability {hat 

households choose to connect to the new system through a yard tap . 

On the possibility of having projects which meet social objective wh il e at the same time 

showing financial viability, the evidence from Brazil answers affirmatively while the Nigerian 

one emphasizes on finding the trade-ofr point which produces a desirable combination of the 

two objectives. 

An important addition to such empirical investigations is the evid ence on how households 

behave after the proposed facility are once put in place Follow up studies geared in thi s 

direction are not frequently found One such case is the result fro m a 1991 follow up survey to 

what was cond ucted in 1988 in India. 

The general result affirms that a good proportion of households who claimed they would 

connect to the system for a given price of the new service did actually hook up to the system 

when the project was implemented at a later time. iVlore specifically, in the Indian case, the 

connection rate was found to be very 101Y as predicted by the earlier con tingent valuation 
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study. The main reason for such an outcome is the high initial connect ion cost demanded of 

each potential consumer. 

Another concern is the benefit -transfer issue. Benefit -transfer basically involves the object ive 

of extrapolating CV results obtained from information gathered ti·om one group to predict 

actual behavior of a simi lar group. In spite of the close similarity between the two sites 

analyzed in Kara la, India , predictions based on benefit-t ransfer were found to be wrong fo r 

about half of the sample. 

In conclusion, the demand for water should be one of the basis for initiating and implementing 

projects which provide improved water services. In so doing, it IS not income alone which 

determines households' demand, rather it is the joint effect of three major factors : (a) 

socioeconomic and demographic characteristics of the households, (b) cu rrent water sources' 

characteristics in comparison to proposed water sources, and (c) households altitudes towards 

government po licy in the water sector (Word Bank, 1993) 

To analyze the effect of such va riab les on ho useholds WT P, a proper use of simple statistical 

tec hni ques as we ll as behavioral models can generate consistent ly accurate predictions. 

Extrapolating these information to other similar groups cou ld however lead to seriously 

erroneous resu lts. 
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Table 2.1: S ummary of main features and res ult s from st udies r ev iewed above . 

Country Yea r of No. of MC~ln Model TeSIS Ivlajor 

A Ulhors or sttld~ ' st udy HOllse- WTP used 
conducted c.,\planatory 

fo r \'ariablcs 
holds obtained used 

su ryc~'cd 

Whininglon el. 01. Haiti 19~G 1711 2. 11% PC ' Probil SWHcgic. Wealth. 
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1.7'% 
and qual ity. and 
Illpolheli distance 
ca l biases rrolll source 

M cPhail Morocco ! t)t)() -1(,11 7 - I tl%1 OLS Si lliple House hold 

PC 
rcli(lbility expendi ture 

teslS ed ucation. 
no of rooms 

Brisco ef, at. Bfil /.il 19X7 II G-I 2.3'% I)C Probit. Strategic illCO IilC. 

Tobil 
bias cduca l iol l . 

appl iance 
OIn\e rsh ip 

Singh el. 01. India I tJX:\ 11511 Prob l l income. 
education. 
occupat ion. 

distance 
from water 
source 

Griffin el. 01. India I ~~I 161 be nefit 
transrer. 
benelit 
re\ elalion 

Wh ittington ct. al Nigeria I ~X7 J' . _ .I) IX%PC OLS. reliab i lity I n CQ lllc. 

Probil 
tests educa tion. 

\\ '<lIer 

storage 
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Chapter Three 

3. The sample set 

3. 1 HOllse1z o!t/ characteristics 

The data used in this study was generated th rough a probability sampling procedu re conducted 

in Meki town in earl y JanuaJY 1997 in whi ch 264 households were selected as a sample. (For 

details on data col lection method as well as field procedures, see appendix 2 below) It was 

discovered that a total of 1643 people reside in the selected sample households thereby making 

up roughly 7.5 percent of the town's population. The household size of this sample ranges 

from one person per household to 17 persons per household, while the mean value is 6.22 

persons. 

In conformity to no rmal expectations. a larger share (i.e . 62.9 percent) of the households were 

found to be male headed (Table 3. I), with the remaining 37. I percent cons titut ing the female 

headed port ion. Even then, the obsetved proportion of female headed fam ilies is considered to 

be on the high side. The latter type of families are mostly engaged in home-based businesses 

such as preparing local beer and other harder liquors. A simple correlation analysis on the 

relationship between engagement in small busi nesses and the head of the households indicates 

that 79 percent of female headed households are involved in at least one ty pe of small 

commercial activity. For male headed families the correspond ing figure is 55 percent. 

Sixty percent of surveyed families reported a fam ily head who has no exposure to formal 

education, wh il e 40 percent are headed by one who has at least elementary school level 



education. Another feature of the sample households is that some ot' them are engaged in 

agricultural activity (including animal husbandry) . This activity is undertaken either as a major 

source of income or as a supplementary one. 

Table 3.1: Some indicators on household characteristics, education and 
occupation of sample households 

Mean household size 6. 22 

Percentage of households headed by male 

Percentage of households ha ving a household heads with 

at least elementary school level education 

Percentage of households with some members 

engaged in agriculture 

Percentage of households with some members 

engaged in commerce 

Source : Computed from sur-vey data 

62.9 

40.5 

38 .3 

63.6 

Some 20 percent of the sample households. fo r instance, are engaged in both home-based 

businesses and agriculture si multaneously. It is also noted that a proportionately higher 

percentage of those who are engaged in agriculture do also have high average monthly income, 

although the level of association of the two variables is not so strong. (A chi-square test for 

independence of the two indicators becomes significant at 17. 1 percent leve l of probability). 

A similar exercise to identi fy the main features of households who under'take small home-based 

business and/or retailing activities shows that 56 percent of these liul1ilies ha ve a mon thl y 

income not exceeding 150 Birr. A comparison of the proportion of households who conduct 

business across different inco me groups however reveal s the ratio falling with increase in the 
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income category. Standard stat istical test, though, discloses the correlation to be not so strong 

(significance = 0 143) 

3.2 Water COI1SI1 IIIptiol1 practices 

Most of the households surveyed in Meki town use piped wa ter for all the ir daily needs. It is 

onl y about 4.5 percent who reported using predominantly non-piped wate r sources for Illost of 

their daily activities (Table 3.2) Some of the latter group obtain their water from wells located 

in the ir compound while others depend for a source on a ri ver which passes through the center 

of the town. The remaining 95.5 percent of the households use piped water throughout the 

year. 

Such a high level of demand by households fo r piped wa ter would normally be expected to 

correspond to a wide and developed water supply network. However, the propo l1ion of 

households who enjoy private piped connection to the town's wate r supply network constitutes 

only 17.4 percent of the sample. 

Even more su rpri sing, onl y 6.4 percent of the surveyed famili es depend on public wa ter taps 

for their major sou rce of water . Schemes such as public water tap facility are supposed to 

serve populations with velY low income. In such circu mstances, proportionately hi gher 

percentage of households in small rural towns would be expected to use the fac ili ties . 
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Table 3. 2: Major sources of water for sa mpl ed hou seholds 

Source Frequency Percent Cumulative percent 

Water vendor 189 71.6 71 .6 

Own connection 46 17.4 89.0 

Public water tap 17 6.4 95.4 

Wells and rivers 12 4.5 100.0 

Source: Computed from sU lv ey data 

During the survey, it was learnt that there are nine public water tap stands within the town 

boundary, although only seven of these were functioning. Since most of these stands had at 

least four taps each, several households could use the fac ilities at a time. The problem, 

however, is that the working hours of the public water taps is very sholl . In fact. at the time of 

the survey, no two public tap stands were observed operating at the same time. To aggravate 

the problem even furthe r, only one person from the town's Wate r Supply and Sewerage 

Services Office is responsib le for operating all the publ ic water points in the town . 

This situation restricts households from meeting their water demand from this panicular source 

and hence forces families to reson 10 other sources. The alternative is to buy water from 

vendors. Vendors are households and other smal l commercial units who have a private piped 

connection to the system and use the water not only for themselves but to retail at protit 10 

other households. In the sample, the later group cons tituted 71 .6 percent of all households. 

While the price of water at public taps is currently 2.5 cents per iI/sera, most households who 

buy water from vendors are charged five cents or more for the same amount of water (Table 

, ') -'.J . Consequen tl y, most households have to pay higher prices to obtain water from water 
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vendors, which they could have obtained at a lower rate had they been able to use public taps 

or even their own private co nnection to the system. 

Table 3.3: Mean , minimum and ma ximum va lu es of selected water use 
indicators for sampl e households 

Mean Minimum 

Households' daily water consumption 

(in il/seral a 20 liters capacity container) 5.72 I 

Monthly expenditure on water (in Birr) 10.50 0 

Average price of water (cents per il/Sera) 5.5 0 

Price of water by source(cents per iI/sera) 

Water vendor 68 ' , 
J.J 

Public water tap ? --. ) 2.5 

Private connection 2 2 

Time taken to fetch water (in minutes) 24. 93 0 

Source : Computed from survey data 

Maximum 

20 

70 

20 

20 

2.5 

2 

300 

The sampled households pay an ave rage price of 5.5 cents per iI/sera, although some famil ies 

face prices as high as 20 cents for approx imately the same aillount of water . Except for cases 

where households solely depend on the public tap system. or have their own pri vate 

connect ion, the minilllum price charged for one iI/sera of water never falls below 5 cents. As a 

result , 44 percent of the sampled household s are forced to pay 5 cen ts per iI/sera . Some 

families however obtain their water freel y from a private well . river or in some cases from 

piped connections owned bv ~overnmental offi ces. 

The mean dail y water consumption level is 5.72 il/wras per household . If one transforms thi s 

indicator into its consuill ption per capita equivalent , an ave rage per capita value 1.025 il/sems 
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is obtained . Approximating the capacity of each i/lwm by 20 liters. it becomes apparent that 

each individual consumes about 20 lit ers of water per day. This estimate is based on the fact 

that water fetched from all sou rces has been included in the survey. It should also be noted 

that water used for all purposes (such as drinking, cooking, clothes washing, house cleaning, 

bathing, garden tending, animal feeding, etc.) is taken care of 

Water consumption data obtained from this survey was further analyzed with respect to other 

socioeconomic indicators. Forty-four percent ot' those households with monthly income 

exceeding 400 Birr consumes more than 9 i/lsems of water per day while the corresponding 

figure for low income families (ie with income less than 150 Birr) is I I 5 percent only A chi­

square test for independence of the two supports the above observation (Xl = 16.468, d f. = I) . 

One also observes that proportionately larger percentage of families who consume at least 9 

i/lseras per day ha ve a household head with higher level of education compared to those with 

dail y consumption of less than five i/lsaus thereby suggesting some association. Statistical 

tests though prove the association to be insignificant (significance = 0408). A comparison of 

educational indicators with household data on per capita water consumpti on also suppons the 

above observation. Similarly, no noticeable difference was observed in water consumption 

levels between those who have their own private pipe and those who purchase piped water 

from secondary markets (significance = 0774) 

The sample households spend an average of Birr 10.50 per month for all their water needs. 

Since most families depend for their wate r needs on the piped system, and also that most non­

piped sources are ob tained free of charge, the total expenditure goes to purchase piped wa ter. 
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For those who actually spend money for wa ter, the range of expenditures extends from around 

1.50 Birr to as high as 70 Birr per month 

As one would expect, those who claim to spend mo re than 15 Birr per month for water 

constitute a good proportion (ie 48 percent) of those hou sehold s whose daily consumption 

exceeds 9 illsems of water. Correspondingly, only 12.5 percent of households who spend 15 

Birr or more per month for water reported a daily wa ter consumption in the order of 9 illserm·. 

The sample result indicates that both water-vendor users as wel l as those with private 

connections have similar propor1ion of households who pay more than 20 Birr per month for 

water. This, as supported by x' ~ 1.657, was taken as an indication of no significant 

correlation between expenditure for water and the mode of piped service used . As is to be 

expected, none of the households who use the public tap ser-vices fall in this category . 

Another indicator considered here in order to assess the existing water supply and demand 

system was the time households take to fetch water ti'om their main water source. On the 

average households claim to spend 25 minutes to fetch water ju st once. Some families (20 

percent of the sample) do not spend substantial time for water collection while few reported 

taking two hours or more of their time to get just 20 liters of water. Average collection time 

does not, however, seem to influence water consumption significantly. 
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3.3 N/onthly incollle IIn,j IIsset o",nership 

Acknowledging the sensitivity of posing questions that deal with household income levels. 

some care was taken during the interview to convince households that the income data will be 

used for academic purposes and will never be used for other objectives. Not forgetting the 

possibility that some households could sti ll report underestimated Income, the observed 

response rate of96 percent is believed to be solidly high . 

Surveyed fam ilies reponed average monthly income 01'237 Birr (Table 4.4 ). Since the sample' 

average household size is 6.22 persons, the observed monthly income figure amounts to a per 

capita income of 38 Birr. Thi s estimate seems reasonable considering that rough ly 64 percent 

of the sample households are engaged in velY small retail activities. 

As an instrument to assess the dependabilitv of the data on reponed monthlv income levels. the 

income variable was cross tabulated with some presumably related indicators. Seventy-seven 

percent of the households whose income falls in the low income range use water vendors as 

their mall1 source of water while all of those In the high income range have their own private 

water connection. In as much as the latter type of service required a minimum of "00 Birr 

initial investment, it seems reasonable that those who have the service are the relatively well ­

off households. This observation is supponed by a statistical test, where by a hypothesis of 

independence between the two becomes significant at 0.040 level. 
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Ta ble 3. 4: Mea n valu es of in co me and asse ts for s:lmplcd households 

Mean Minimum Maximum 

Monthly household income (in Birr) 237. I I 12 1500 

Number of livestock heads owned 

by the households 2.65 0 25 

Num ber of electrical/electronic appl iances 

owned by the household 0.47 0 3 

Source: Computed from survey data 

In another effort to assess households wealth in the sUI'Veyed area, each fami ly was asked 

whether it owns domestic animals and if so how many. The results show that 53 .8 percent of 

the sample have at least one domestic animal (the animals considered he re include cattle, 

sheep, goats, donkeys, mules, horses, but not poultry). The e.xtent of ownership in this respect 

is so substant ial that households have an average 01'2 .65 heads of domestic animals. 

The ownership of cattle or other domestic an imals by households also seems to have marked 

relationshi p with monthly income figures (Xl = I 1876). More than 80 percent of househo ld s 

with incomes above 500 Birr own at least one domest ic an imal in comparison to only 45 

percent of those with incomes less than 150 Birr. 

A strong relat ionship is revealed ti'om a simple correlation analysis between domestic animal 

ownership and total daily water consumption such that a hypothesis of independence can be 

rejected at any acceptable significance level Sixty percent of households who consume less 

than five illsem of water per day do not own any kind of domestic animals. On the other hand, 
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62.5 percent of those whose daily consumption ranges from 5 iliseraY to 9 illsems do have at 

least one domestic animal at the time of the survey. The proportion is even higher for those 

families with daily consumptio n range between 10 and 20 ill.\ems. 

The percentage of sample households who pay more than 15 Birr for wate r per month also 

dep icts a close association, X2 ~ 24.050, with the number of domestic animals that ho useholds 

own. For fa mi lies who own five or less domestic an imals, the ratio does not exceed 14 percent 

while fo r those who own more than 10 heads of domestic ani mals, the proportion rises to more 

than 23 percent. 

To hel p assess household-assets level , data on ownership of electronic and/or electrical 

appli ances was coll ected during the su rvey. Items sur-veyed under this category include radios, 

tape recorders, televisions, refrigera tors, stoves, IIle/o<l.\·, and others. The results show that 

43 .9 percent of the sample own at least one of these items. iVloreover, a higher proportion 

(62 .5 percent) of households who reported a monthly income of 500 Birr or more have at least 

one elect ronic or elec tri ca l app li ance compared to those with income of less than 150 Birr per 

month . A chi-square tes t also attests to the presence of st rong assoc iation (X2 ~ 16. 129). 

3.4 H O/l sing charl/c/erisrics 

Unl y live ho useholds or' the sam pled 204 ho useholds have [heir resi dence "",de u ~ vI' 1; , i ~b ul 

other durab le construction materials. The bulk of the sampled houses, on the other hand, are 

made up from low quality construction materials such as Illud or wood These houses are 
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generally small in size with the average number of rooms per household not exceeding 2.22 

rooms. 

Roughly two thirds of households own the houses they live with the rest being tenants. A 

preliminary analysis of water consumption differentials between owners and tenants reveal that 

households who li ve in their own house tend to have high per capita water consumption than 

those who dwell in rented houses . The relationship between the two is, however, not very 

strong (X' = 1.450). 

Table 3. 5: In dicat ors 011 hOll si ng chara cteristi cs 
of sampl ed hOllsehold s 

Percentage of households who own 

the house they live in 

Percentage of households who use 

electricity 

Percentage of households who own 

a garden 

Source: Computed from sunrey data 

63.6 

94.3 

20.5 

A good deal of the households who own the house they live in were also found to raise some 

domestic animals compared to those who li ve in rented houses (/ = 20.998) High income 

households also have high percentage of house o\Vners than low income families. On the other 

hanri . the mrrel ati nn hrtwrrn the trnanry rnnriilinn anri thr rrilJra ti nnal lewl nf hnll>rhnlri 

heads is observed to be insigni~cant (/ = 0.2957) . 



Another household feature considered by the su rvey was whether families use elect ricity or 

not. The use of electric energy is practically one of the most universal features that households 

in Meki can be characterized with. More than 94 percent of sampled households use electricity 

(Table 3.5) Si nce the ownersh ip of electrical appliances by households is largely limited to the 

rad io, the use of electricity is largely for lighting purposes. 

Moreover, families who have high monthly income are also invariably electric users while the 

proportion of users falls with a reduction in the income category. This relationship is however 

not very strong (significance = 0 11 4) . In the lowest income catego,)' for instance, only 92 

percent are elect ric users compared to 100 percent 01' the highest income group. 

Related to the electric issue is households monthly expenditu re on electricity. Average 

expenditures incurred by the sample hou seholds range from as low as 1 50 Birr to as much as 

60 Birr per month, while the mean monthly expenditUl'e is 7.90 Birr. The expendi ture data 

correlates positively with households monthly income data (/ = 13580) 

Fo r instance, fo r those in the high income group, 16 percent of them were also categorized in 

the high monthly expenditure category. For those in the low income group however, only six 

percent of them fall in the high-expenditure-for-electricity cat ego,)'. 

fdillilic> \'villi lIi,;lll) ccI U~dlcclllvUo~110Iclll~dcl dlo0 clio)Jldyed d lI igll PIUUdlJilily ur IJCil ig at the 

same time in the high-expenditure-for-electricity catego,)' compared to those with less 

educated famil y head (s ignificance = 001628) The is also have a high proportion (875 

percent ) of house owners among those who pay 15 Birr and above lor elec tri city per month, 
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than the proportion (57.6 percent) for those who pay less than 7.50 Birr per 111 0nth , (X' = 

8932) 

Finally, households were asked whether they own any kind of garden around their houses. To 

thi s question 20.5 percent of the sampl e responded affirmatively. Further on, a preliminary 

analysis was conducted to see whether hou sehold water consumption level s correlate with the 

ownership of a garden by the household . The result indicates that there is no significant 

relationship between the data for the two variab les, X' = 0.336. Neither is there strong 

relationship between garden ownership and the income level of househo ld s. 
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Cha pter Fou r 

4. Results of the contingent val uation su rveys 

The main objective of this sect ion, is to determine the willingness-to-pay (WTP) of households 

for the provis ion of improved wa ter se l-vices. For these purposes, potential consumers were 

presented with carefully worded scenario dep icting the commodity being offered for sale as 

well as the modality of payments fo r consuming it. (For a sample of the questionna ire used in 

the survey, see appendix I) . This scenario was then followed by a set of structured bidding 

format questi ons asking whether households are willing to pay specified prices for the 

proposed services under certain ci rcumstances. 

The bas ic quest ioning format is to present a proposed tariff ra te that consumers will be charged 

if they choose to connec t to the new urban water schemc. To thi s, each responden t has to 

answer by saying either yes or no. The price refers to the proposed tarifT rate that co nsumers 

wi ll be charged if they choose to co nnec t to the new urban wate r scheme. Recogni zing the 

fact that high initial connection cost is one of the major reasons that prohibited households 

from accessing services already in place. the families interviewed were told that no initial 

investment in the form of connection cost was required of them . Rather, th is cost will be 

covered by the water authorit ies, but then it wil l be spread over long period so that it could be 

paid back in the form of water price. 

Most respondents found the proposed scheme ve l'y attractive that. every household sUlveyed 

willingly answered all WT P bid question part. It was al so observed that respondents, in most 

cases, gave considered answers to questions pertaining to the proposed price of water. Some 



respondents even took the extra effort to ask fOI' funher clarificatio n before answering certain 

questions. These situations indicate the degree of concern given by household s to the whole 

question and answer session and hence were encouraging for the whole survey process. 

Before presenting the basic results of the research as well as their implications fo r future water 

supply planning, we first test the CY methodology it se lf as follows . 

4,] TestinJ: the CV Meth"d 

A common concern of researchers who use the contingent valuation method as well as those 

who are end users of CY results is the validity of the research outcome. This issue of validity 

refers to the degree to which valuation outcomes fi'om the CY method indicate true values of 

the assets being in vestigated. In this regard, the literature identifies few categories of 

methodological issues which could in fact reduce the val idity of CY results. 

One of these is the loss of validity arising fi'om biased results generated by the CY method . 

The potential for several sources of biases to enter CY results is considered a real threat to the 

whole effort of valuing environmental goods. Thi s section is hence devoted to investigating 

the issue in the context of the valuation process conducted for improved water sel-vices. 

Two major potential sources of biases are identified here. First is the consideration whether 

WTP responses derived from a contingent valuation study could somehow be influenced by 

agent's strategic behavior. Th~ issue here is that, although a well designed questlonnRlrr 

coupled with an appropriate questionnaire administration can present the desired hypothetical 

market to potentia l buyers, households may not reveal their true valuation of the se l'v ice in the 

expecta ti on of getting the service fo r 10IVer price than they actually think it is worth. 
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Alternatively, households could overestimate their valuation if they think the provision of the 

proposed service would not materialize unless they offer higher WTP . 

To assess for the possible existence of such biases in the WTP response, the hypothetical 

market scenario used during the study was presented in two formats. The bas ic difference 

between the two is that the first is in tended to capture any strategic behavior. The second one, 

on the other hand, includes a statement which is specifically designed to discourage 

respondents from incorporating any strategic element in their valuation of the se r-vice. The 

latter one explicitly states that respondents' answers to the bidding game question will not 

affect the price setting process of the proposed improved service. These two scenario formats 

were then distributed almost equally among the questionnaire. Strategic-bias-encouraging 

questionnaires constituted 47 percent while the rest 53 percent discourage such biases 

Once the data is gathered and tabulated appropriately, a test was conducted to determine 

whether there is a significant difference between the average WTP values of the two sub­

samples. The results of the test are reproduced in Table 4. I. 

Observations under scenario I represent the sub-sample who were presented with a 

hypothetical market description that includes a statement discouraging strategic behavior. The 

mean WTP bid of this group is 15 .7 1 cents per iI/sera . On the other hand the 120 families who 

produced a mean val ue of 16. 13 cents per il/sem . 
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Table 4.1: Test for st rategic bias 

Scenario I Scenari o 2 

Observations in each group 106 120 

Mean WTP bid (in cents) 15 .71 16. 13 

Standard deviation 77.2 7.3 5 

Mean of the full sample 15 .93 

Standard deviation 7.27 

t - statistic 0.43 

Source: Computed from survey data 

The latter outcome is to be expected . Since one of the scenarios basically allows for strategic 

behavior, a higher average WTP for respondents under scenario 2 compared to those under 

scenario I is not surprising The important point, though, is that the difference between the 

two means is not stat istically signiticant. As evidenced by the t-statistic , the null hypothesis 

that the two samples were drawn from the same popu lation cannot be rejected at the 95 

percent confidence level. 

The preceding results build our confidence in the appropriateness of the methodology used to 

eli cit the WTP bids in the improved water provision scheme. I n fact, the WTP bid results are 

good approximations of households valuations, such that summary measu res produced from 

the sample can legitimately be used to predict demand for connections under alternative tariff 

options. 

The second major test conducted by the study is to investigate whether bid start ing points has 

been a source of bias. To facilitate the ground 1'01' an appropriate test, the questionnaire was 
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designed to accommodate two ditTerent bid starting points. The tirst st,lrIS the bid at 10 cents 

per iI/sera while the second version opens the bidding by demanding of respondents whether 

they can afford to pay 15 cents per insero. 

Just as in the case for strategic bias test, almost half of the questionnaires carried high staning 

poin t bidding game questions wh ile the other half carried the low starting point version. In 

addition to this, to avoid unnecessmy complications, the proponion of questionnaires with 

each different starting point categolY was evenly distributed among the two versions of 

hypothetical market scenarios. 

[n the actual administration of the questionnaires. one obsel-ves that 53 percent of households 

surveyed received the high sta rting point version, while 47 percent took the low starting point 

bidding game. Here again, the basic hypothesis is that the mean of the two sub-saJl1ples will 

not display significant difference. To check for this hypothesis, comparison is made between 

the means of the two sub-samples assuming that each sub-sample is independent of the other. 

Table 4.2 presents the results of the test. Few obsel-vations can be made right away. As 

expected, the mean of the sub-sample who responded to high-starting point questions is 

slightly higher than the other subgroup. Further on, one notices that the mean of the two sub­

samples are not signifi cantly different from each othe r. In fact, as indicated by the low t­

~rRti~rir rllf nllll hYI'rlhr~i~ IhRI Ih~ III''' ,III'-,nllwlr, rnmf frnlll rlw ~nmf [l fl [llriari fl ll rflllll r1 r 

be rejected at any acceptable significance level. 
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Table 4.2 Test for st"arting- point bias 

High scarring Low starting 

POll1t point 

Observat ions in each group 120 106 

Mean WTP bid (in cents) 16 .01 15 .85 

Standard deviation 7.57 702 

Mean of the full sample 15 .93 

Standard deviat ion 7.27 

I - statistic 0 . 16 

Source: Computed from sU I'vey data 

The implication of the above results is again very clear. WT P bid resu lts obtained from the 

survey are actual manifestations of consumers preferences. They can be used to construct 

demand for improved wa ter services in the town. The latter will then serve in the preparation 

of sound investment projects which provide the service at least cost on a sustainable basis. 

So far, the argument centered on the point of whether there is any kind of bias or not, based on 

explicit indicators of the issue incorporated in the survey process. The investigation could , 

however, be pu rsued further by considering other features as well. First in this regard is the 

attitude and response rate of respondents to the WTP questions. None of the sampled 

households refused to respond to the WTP questions. The slightest problem faced was on 

areas where respondents had to revea l their monthly income. 

Although most households understood the intentions of the sU"/ey, and hence were willing to 

give an estimate of their income, some comp lainecl about those particular questions. In general 
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though, the emphasis area of the study, i.e. WTP bid for improved water services, was 

answered with ful l cooperation of households and hence no protest-zero was recorded . 

Next, a comparison was made between what households already pay mOnihly for water and the 

level of monthly expenditure on water as predicted by the WTP responses. To execute this 

compari son, a few simpl ifying assumptions are needed. First , households daily water 

consumption level is assumed to stay the same under the improved system as it is now. 

Second ly, all households demands under the improved system, for all those who choose to 

connect to it, will be met from the piped system only. 

Under such circumstances, the mean value of monthly expenditure for water as a percentage of 

households monthly income is calcula ted. On the average, households can be expected to 

spend about 19 percent of their income to use the improved service. This percentage 

obviously looks on the high side and hence one may ~uestion whether households have really 

considered their budget constraint properly. 

A close scruti ny would, however, reveal that these households are already paying an average 

of 7.2 percent of their income for their water needs under the current status of ser-vice. This 

esti mate compares well with a 1988 study in Addis Ababa where the urban poor were obsel-ved 

spending up to 9 percent of their income on water (Linn, 1989). Gi ven that the current water 

'vUi ~J dh v.ull as su r \ ilc i3 cOllJidcrcd umati,farlnr), (h)' "1 ~rrr?llt 0f Ihp 1"'I'"i"rinnl and 

inade~uate (by 40 percent of the population), a highly improved syslem such as Ihe proposed 

one would be expected 10 obtain higher valuation. 
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Further, it is not difficult to recognize that all the current expenditure quoted by households 

covers just the cost of obtaining water . The predicted expenditure, on the other hand, will 

definitely include not only the commodity charge, but also repayment of the financed 

connection cost. Since households will also consider in their valua tion such non-financ ial cost 

items as the time and labor costs of drawing water, the inconvenience of entering into different 

contracts with ne ighbors in order to buy water, etc, the valuation of the improved facility is 

expected to be higher than the current. Finally it is useful to note that WTP of such magnitude 

is not with out parallel. A similar investigation conducted in 1987 in Onitsha, Nige ria, reported 

WTP of 18 percent of income (Whittington, ef. 0/,1991) 

4. 2 Willingness-!o-plly/i" ill/prm'ed "'lifer serl'ices 

From the specific results of the WTP study, one observes that 66.4 percent of surveyed 

households are willing to pay 15 cents and more for an iffsem of water delivered to them 

through the new scheme (Table 4.3). As a result the mean WTP for the proposed service is 

calcu lated at about 16 cents per iffSef'U, which is three times greater than the average price that 

families pay currently. 

The implicat ion is that, the good being offered for sale as well as the mode of its delivery is 

va lued so highly by the towns res idents that they are willing to incur costs which considerably 

dev iate from what they pay al ready. More importantly though, is the fact that 92.9 percent of 

thr SAnlrlir arr nffrring In PAY At Ira)t fiyr rrnts fnr An imf'r(f nf watn Iinrirr thr nrw srhrll1f 

This rate is more than double orthe existing rate that consumers pay for the towns WSSA both 

for private connection and the public tap sel-vice. 
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On the other hand 7. I percent of the sample expressed unwillingness-to-pay any amount fo r 

the proposed new service. Most of these respondents were asked a fo ll ow-u p question 

querying why they value the service at ze ro. Several of them answered either by saying they 

cannot afford or they are sat isfi ed with the existing water sources. 

It is believed that these group of respondents have genuinely expressed their attitudes towards 

the proposed service. Two reasons can be suggested. First, some agents have low monthly 

income and this is expected to have restricted them in their choice to low quality services. 

Secondly, the daily consumption level of these households is so low that they may not feel 

l1luch discomfol1 fro m the se rv ices they get prescntly Hcnce, the welfare gain they expect to 

get fro m hoo king to the new scheme can be insignificant owing to their low daily water 

demand . 

Table 4.3: Frequency distribution of the WTP bids 

Bid Value Frequency Percentage Cumulative 

(Birr per illsel'Cl) percentage 

0 16 7.1 7. 1 

0.05 9 4.0 II I 

0. 10 5 1 22.6 33.6 

0 1':; ,!\ I Ii R 50 .4 

0.20 65 28 .8 79.2 

0.~5 '17 7() R Inn n 

Source: Lompured from survey dala 

In fact, 85 percent of fal11i li es who claimed they cannot afrordmore than 5 cents per illsel'Cl for 

water delive red to them through the proposed scheme have a monthl y income or' 150 Birr or 
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less. Since 64 percent of these households actually gave ze ro WTP response, it is not difficult 

to suspect the role of income in consumers va luation of the selvice. For compa ri son purposes, 

one might note that just 43 percent of households who willingly claim to be able to pay 20 

cents or more for one illsem of water reported a monthly income of less than 150 Birr. 

A similar exercise to identify the degree of association between extremely low willingness-to­

pay bids and daily water consumption levels also supports the above findings. Here again, low 

WTP bids are more associated wi th low daily wa ter consumption than are high WTP bids. The 

result is not, however, clear cut when it comes to per capita water consumption indicators. 

On the other hand, significant proportion of the sample (ie 89 percent) find it worthy to pay 

10 cents or more for one illsem of water delivered to them through the proposed scheme. 

This rate is five times greater than the existing rate that families with private connections are 

paying for the same amount of water presently. The divergence is also very high for 

consumers who mainly use the public tap system since this group pays 2.5 cents for the same 

quantity. 

During thc SUlVCY, it \V:lS rccognizcd tlwt "':Iter vendors h:lve the largest role in the water 

supply proce" nnd hence the signifionce of the WTr bid, \\'ill I:lrgcly bc dctcrmincd by the 

response of households who usc vendors as their major source. This group cO ll stitutes roughly 

72 I'~r<;p,rt 01' th~ <ample and h~tK~ r~ l' r~<~nt th~ bulk (I t' th~ town', population H ou<;~ho ld s 

who buy w:ltcr from vcndors :Ire those with no private connection but at the same time arc 

unable to get their daily water requirements ti-olll the public tap system 
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The expectat ion is that, these group face the greatest inconvenience in their efrort to sat isfy 

the ir daily demand and the refore will tend to place a higher value on the service than do other 

grou ps. The evidence obtai ned supports the above assertions strongly. Those who value an 

insera of water at 20 cents and above constitute 5 I percent of all those who depend on water 

ve ndors. Correspondingly, only 10 percent of water-vendor users price the same quantity of 

water at 5 cents or less . 

Next el icited WTf' bid values were analyzed in relation to some at' the main features at' 

household s. Table 4.4 depicts some of the evident relationships observed between WTP bids 

and household features . Regardi ng water-fetching time, for instance, approxi mately 68 percent 

of families who bid 5 cents or less do not take more than 15 minutes on average to fetch water . 

On the other hand, out of the families who expressed a WTP of 20 cents or more, only 46 

percent cla imed they spend less than 15 minutes for the same routine. 

Table 4.4: Relationship betwecn WTP bids and so me sclected 
household characteristics 

Percentage of households in each WTP bid range who 

WTP bid spend less cla im they pay 5 cents conduct own the 
range than 15 are ge lling ur less fur hutTle-based huuse tl,ey 

(iii Dill) IlIi/iU lc:, Lv cl,vu.:;Ji V il e: in,!!} {i ~uHililch..:lal live: ill 
fct~ll \VHIe l wel lel n 0111 vf' wale! cll.! li v i ty 

existing currentl y 
source 

U - 0.05 oi::.u nu clg .u og.v )Ov 

O. IO- O.IS 494 591 65.2 6,:).0 59.6 

0.20 - 0.25 46.4 55.4 67.8 58 .0 65.2 

Source: Computed from survey data 
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Similarly, consumers dissatisfaction with the existing way of getting water is seen correlated 

with WTP bid result s. Proportionately higher percentage of those who are satisfied with 

current services (such as getting enough water) constitute a higher proportion of the group 

offering lower value for the improved service. The share of these group of households 

decreases with an increase in the WTP bid offe red 

One also observes that the percentage of households who pay 5 cents or less for an iI/sera of 

water bidding zero to 5 cents is high com pared to those who valued the service at 20 to 25 

cents. A clear pattern also emerges from an analysis of WTP bid ranges with respect to the 

probability of hou seholds in each group undertaking ~n'.' home. based commercial activity 

From those who claimed WTP of 20-25 cents, for instance, 58 percent have at least one 

member of their family engaged in such activity. On the contrary, the propor1ion is higher for 

the sub-sample representing WTP range of 0 - 5 cents. 

So is the relationship between home ownership and the probability of these families bidding 

higher, More than 65 percent of families who dwell in tllerr own house bid at least 20 cems for 

(\ n illsera of wate r. On the contrary, the proport ion of households who value the proposed 

service at 5 cents or less constitute about 56 percell I uf the h0lltc-0wllcrs grou p. 

The above considerations are JUSt few of' the many faclurs whiett ( 0uld haw influenced 

IllJu,ehultis valuation of the propo,cd ,cl'.'icc. Thc impomnl point though, is Ihal , willingn~"­

to-pay bid resu lts are not just random numbers. These values correlate systematically with the 

maj or socioeconomic characteristics of the targeted households. Hence, the mean bid value of 
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16 cents per illsera obtained fo r the sample is believed to represent the true average valuation 

of the improved water service proposed by the study. 

4.3 DelllamljiJr illlprfJl'eil sen'ices 

If the WTP bid results are genuine expressions of indi viduals preferences, we may now need 

to aggregate results over households and try to construct a demand curve. The basic approach 

here is to determine the percentage of households who would choose to connect to the 

proposed system if different prices were charged (Figure 2) 

Examining Figure 2, one notices that if the price charged for an illsera of wate r from the new 

scheme does not exceed 10 cents. 89 percent of the towns population can be expected to 

willingly connect to the sys tem. A taritY rate of say 15 cent s would however reduce the 

percentage of households who would willingly connect to the new scheme to 66 percent. 

bri ngs down the connection rate to just hal.:.,( the 
,... ...... . " . 

.... ~ \ " 
~ .. " " 

~ ;v. . .,J' 'I 
"' '''~ ~ , 

'\:...\ " '!I,P ,, ~ ... ~ \. 
'\- 'v\}.;~ .. p»~ 

Another increment of 5 cents on the tariff 

targeted population. 

The general result would thus be interpreted as showing an inelastic demand for connections 

where the price range is between zero and I 0 cents per illsem . For higher price ranges. 

proportionately higher percentage of the population would be unable to benefit from the new 

system. Obviously then, for the higher price ranges (ie those between 10 and 25 cents) 

demand bccomcs more clastic. 
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Figure 2 
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Demand for connection to an improve d system 
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Source: Survey data 

4.4 The implications 

25 

Under the current system. only 500 private connections exist in the town . Some of these 

purely serve medium sized commercial activities only. There are also few connections which 

are used by governmental and non-governmental organizations. Even if all the 500 were to 

serve households in the town, the overal l connection rate can be seen to be very low. For 

instance, taking the ave rage household size obtained from the survey, one calculates that the 

existing private connectio ns would serve not more than 3200 persons. Thi s is roughly 14 

percent of the town's popula tion (forecast based on the 1994 popul at ion census results) . In 

reality though, 89 percell! of the population clepend on those few connections. To make 
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matters worse, the towns water supply department estimates that an average of 10 percent of 

the existing connections do not function at any given time. 

Scheme such as the proposed one would, however, bring about a marked change to the level 

of coverage in private piped-connection Assum ing, for instance, that the tariff rate for the 

new service is set at 10 cents per il/sl!m, few overall indicators can be assessed . First , the 

connection rate wil l jump frolll the current 14 percent to almost 90 percent. Second, such a 

tariff rate wo uld also contribute positively towards creating a tinancially sustainable water 

supply system since the utility authority'S revenue will increase correspondingly. 

Finally, an observation can be made about the expected contribution of inc reased utility 

revenue towards achieving tinancially sustainable project in the Meki case. A recent study by 

the Ministry of Water Resources on upgrading the existing wate r supply system in Meki town, 

fo r instance, conducted several simulation under various financing options. The result 

indicates that assuming the funds for an upgrading-p roject are obtained at no interest, a water 

tariff rate of 1.3 Birr per meter cube for private connection coupled with 1.5 Birr per month of 

meter rent and 100 Bi rr charge for new co nnection wo uld create a sustainable financ ia l 

position (MoNEr , 1994) 

The bottom line is that marginal cost of water for the study area is estimated at around 1.474 

Birr/m' which is about 2.9 cents per iI/sum, and hence schemes such as the one proposed by 

the study can be implemented at a reasonable increment to the existing taritr rate and st ill 

achieve social ly desirable objectives such as high pri va te connection rate . 

, ' a" I\. p, B; 8 ...v". ,V ,, ) . 
I • 
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Cha pter Five 

5. Determinants of WTP 

The purpose of this chapter is to extend the analysis of willingness-to-pay bid responses started 

in chapter 4 above. A maj or shift in methodology here will be the use of a multiva ri ate 

econometric model to evaluate the WTP bids. Thi s practice is com monly fo llowed by 

contingent valuation studies and has also been found important to inco rporate in this particular 

study. 

Households are usually the observat ion un its of most conti ngent val uation (eV) studies. These 

unit s, in spite of how closely settled one might tinct them , are likely to have some distinctive 

characteristics of their own. Dissimilarities could arise out of household size, compos ition and 

age; whether the household head is male 0 " female: how educated household members arB; 

income level of the family; the degree of assets ownership and other facto rs. 

These dissimilarities, in general, are hypo thesized to form part of the reason that cause 

valuation differentials among consumers for similar goods presented under identical market 

conditions. The staning point for using a multi va riate technique in empirical ev studies is 

thus, the hypothesis that WTP outcomes from such investigations do correlate with variables 

suggested by economic theory, as well as some of the major socioeconomic features of 

households. If this is true, usi ng an appropriate model would serve at least two main purposes. 

First, major socioeconomic characteristics sugges ted by economi c theory as wel l as other 

household characteris ti cs can be used to c" plain the vari ations in WTP bids. 



Secondly, if the model does real ly explain the va riations in WTP responses, then it cou ld se ,-ve 

for predict ion purposes The lauer invo lves determin ing how changes in some of the 

household features and characte ri stics atTect the demand for the sel-vice being offe red. For the 

problem at hand, the issue then becomes modeli ng WTP bids for improved water services on 

the major economic and social indicato rs of househo lds. 

When it comes to model selection, the nature of the depe ndent variable (WTPl makes it 

inappropriate to use the Ordinary Least Squares (OLS) method. The reason being that WTP 

responses obta ined fr ol11 a bidding game forma t such as the one conducted for this study are 

not free variables which can take any value. Rather, they are limited to few specific values . As 

a result , the observed dependent variable is not the maximum amount the household would be 

willing to pay. It is an in te l-val within which the actual WTP falls. In such ci rcumstances, 

applying OLS would be contradictory to one of the model's specifications. Namely the 

assumption that the error terlll is normally distributed will be violated. 

This non-continuous nature of the obsel-ved dependent variable then requ ires a variant of the 

non-linear econometric models classified as qualitative response models A specitic variant 

whi ch was found appropriate for the problem at hand is the multinomial ordered probit model. 

The model is basically an extension of the binomial probabilisti c 1110del where the dependent 

variable takes either of two va lues. Unlike it, however, the multinomial model allows fo r 1110re 

thall two values for the dependent va riable . 

More importantly though, the latter model recognizes that a single decision is be ing l11ade 

among several alte rna tives and that these alternatives do have an orele red sequence wh ich ca n 
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easily be ranked. Hence. a household bidding say 25 cents for an iI/sera of water is recognized 

as offering a higher value to the proposed service than is the one bidding 15 cents or even 20 

cents for the same amount. 

5.1 Specification 

The multinomial ordered probit model is based on the presumption of the existence of an 

underlying. latent regression model of the form 

( I ) 

Ell - N(O, I) 

where it is assumed that the error terms are independent of each other (G reene. 1993). Z" is 

the unobservable variable. and is here taken to represent households ma.,imum willingness to 

pay for the improved service. This var iable is hypothesized to be a function oJ' households 

socioeconomic characte ri stics as well as the attributes of the existing and the proposed water 

service. The latter are represented by the vec tor X" while a and f:l are the model's parameters. 

The unobservable nature of Z" precludes the possibility of estimating equation (I) directly . 

However. we know from the WTP bid responses the ranges within which Z" wil l fall Now. 

let G" G2, ... , Gn be the n prices which divide the range of WTP space into n+ I categories. If 

we now create a categorical va riable. V" . such that 

= 2 
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( 2 ) 

= n+ l if Z" > G" . 

Then subst ituting from equation (I) into equation (2) fo r i = I, 2, .. .. n+ I . we get, 

v" = I , if 

which equals to 

G;.I - a. - X,,/3 < £" < G; - a. - X,,/3 

The above is also equal to 

(3 ) 

(4 ) 

(5) 

(6) 

where Gh is individual specific standard deviation and has been incorporated here to take care 

of possible hetroskedasticity problem. 
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Assuming now that £11 fol lows a standard normal distribution, we can specify the following 

probabilities. 

P(V" = i) = P(G;_! < Z" < G;) 

Now, let Ili = G; - a , and Ili-I = G i_1 - a , 

then, 

P(V" = i) = P(Ili-1 - X"f3 < E" < Ili - X"f3) 

= F(1li - X"f3) - F(~_ I - X"f3) 

(7a) 

(7b) 

(8) 

(9) 

where F(.) is the cumulative distribution function of the standard normal va riable . 

Equation (9) then gives the ordered probit model estimated here in order to explain variat ions 

in will ingness-to-pay bid values among household s. In this model , there is no sign ificance to 

the actual values as we ll as the unit di stance betvieen the set of observed va lues 01- Ylo . They 

merely express respondents preferences to the proposed im proved se rvice with the sort of 

ordinal rankin!!. 

Est imates from the model are obtained by maxi mizing the apprupriate likelihuud fLlI1(tiul1 If 

we now enter the probabilities in equation (9) into rhe log-likelihood function, the model to be 

estimated reduces to : 
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(IOn) 

( l Ob) 

where h represents each household (i. e. observation) in the sample and i is the approp riate 

WTP category into which the panicular household falls The result s of the model (esti mated 

with the help of the computer package L1MDEP , ve rsion 6.0) are presented in Table 5.1. 

Before discussing the results, a brief desc ri pti on of the nature as well as the speci fi cation of the 

explanatory variables is presented below. 

5.2 Variahles in tlie lIIodel 

Ten explanatory va ria bles are used in the model. II priori, these variables are be li eved to 

represent the major economic and social facto rs tha t can influence WT P responses. The first 

two variables se rve to capture the effects of education on WTP for improved water . The level 

of exposure of household heads to formal education is hypothesized to be capable of 

influencing the fa mil y's va luation fo r the proposed improvement. Hence, two dummy 

va riables, ELEM , and HIGH, are used in the model to specify whether the fami ly head 's 

educational level is lim ited to the primary school level, ELEM, and whether the head has at 

least high school level educatio n, HI GH, respecti vely. 

The involvemenr of any household member In small commercial activity has also been 

incorporated in the model in the form of a dummy variable. Existence of such a member is 

indicated by the va lue (I) while (0) expresses absence. The same procedure of specification 
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was followed to incorporate the information whether there is any family member engaged in 

agriculture. Another explanatory variable is the water consumption indicator. This position 

was taken by hou seholds average daily per capita wate r consumption as measured in illsem or 

any 20-liters capacity container. 

The fourth variable is time. It estimates the average time that families spend to fetch one 

illsem of water. Water fetch ing time was observed to vary with the distance of the water 

source as well as the length of time spent queuing. Alternatively the time variable can be 

viewed as one of the costs of using the current source. 

Income is the monthly average income of the household. Since water is a normal good, 

income is expected to influence the demand for water positively. Similarly, the average price 

that each household pays currently is also expected to contribute positively towards the 

valuat ion process. The latter represents price of a close substitute and hence given thai the 

new subst itute has more desirable features, its influence is expected to be positive. 

And finally, as pro.xy for wealth, a dummy va riable was included which specifies whether the 

househo ld owns domestic animals or not. Households who own at least one domestic animal 
, 

are represented by (I) wh ile the rest are coded as (0). 
I .~ 

/ .'~ "t, 
i ' " .... 
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From the results presented in Table 5. I, one discovers that the estimated model exhibits an 

overall significance ( / tlill = 18 773) This implies that a likelihood ratio test of the null 
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hypothesis that all explanatolY va riables are irrelevan t in the dete rmi nation of the variation in 

the dependent va riable can be rej ected at 0.04239 level or significance 

Table 5.1: Determinants of households willingness-to-pay for 
improved wat er serv ices 

Coefficient 

Del2endent variable: 

Probab ili ty tha t respondent's WTP ror the service falls with 

in specified interval 

Independent var iables: 

Constant 0.50219 

Head's education, I - 6 yea rs (E LEM) 0.01576 

Head's education, > 6 years (HI GH) -0.06347 

Small trader (BUSS) -0.25189 

Water consumption per capita (CONS PC) o 15 907 

Time (TIME) 0.34953 

Income (INCA) 0.71301 

Farmer (AGRI) -0.30779 

Price of water (PRIC) -0. 16 179 

Domestic animal (STOC) -004962 

Piped service in use (PIPS) -0.385 10 

Log-likelihood -309. 89 

Restricted (slopes = 0) Log-L. -319.28 

Chi - Squared (freedom = 10) 18.773 

Signi fi cance level 0.0423 9 

Source: C0111puted trolll smvey clata 

t - ratIo 

0.590 

0073 

-0 .265 

-1374 

13 12 

1.925 

2.778 

-1 .645 

-0.612 

-0.276 

- I 017 
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In conformity to what economic theOlY suggests, average monthly household income was 

found to be a significant determinant of the demand for improved water service in rvle~i town . 

The probability that families' WTP fal ls with in a specified interval is positively influenced by 

household income level. 

Similarly, one may infer from the resu lt s that households are generally conscious of the time 

cost that each water-fetching session demands of the family's labor. The regression results 

indicate that not only water fetching time explain pan of the varia ti ons in WTP bids but also 

the relationship is positive. Since new residential constructions are sprouting around the 

town's boundary while expansion of the public as well as private piped water sel'vlce has 

largely been limi ted to few cases per annum, the problem of distance from a water source is 

expected to worsen in the near future This in turn will generate new additions to the ranks of 

population who prize the proposed service. 

The two features describing households occupational sta tus (i.e AGRI and BUSS) do not both 

seem to have any significant impact on WTP bid responses. Hence, engagement in an 

agricu ltu ral activity or in a small commercia l activity, as such, may not have anything to do 

with consumers' valuation of the proposed good. 

One major outcome wh ich happens to yield results contradictOlY to normal expectations is the 

ro le of price on WTP bids. I\ S indicated b:,. thc low t-ratio, the prevailing price of water 

households face plays 110 sigllin~alll I ule ill thei,' v"lu"tiuli uf the illljJroved se rvice. Tile 

current price is expected to retlect the value of a close substitute for the proposed service. 

The plausible explanation seems that most t~lmilies are already paying higher price In 
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comparison to the quality of service they are getting presently. Hence, the variance between 

current and proposed prices may not be weighty enough to affect thei r valuat ion . 

Another unconventional result is the one regarding education's role in the valuation process. 

Although the coefficient for the variable ELEM displays the expected sign, it s innuence in the 

determination of willingness to pay for the improved se rvice is insignificant. Whether the 

household head has more than 6 years of education or not does also seem immateria l in the 

determination of the bids. One may, howeve r, note at this point that similar studies in Nigeria 

and Morocco also yielded insignificant relationship between education and WTP for improved 

water services (Whittington eI. of., 1991; Mc Phail, 1993) 

The impact of household size on demand for water as represented by current per capita water 

consumption is also observed to be minimal. Similarly, household differentials on domestic 

animals ownership can be ignored as determinant of WTP The implication is that families who 

possess domestic animals do not expect to cover their water needs for the animals ti'om the 

improved sources. Demands of this sort can suitably be met from other sources, such as river 

water, as is commonly practiced in the town. The investigation regarding the role of using 

different modes of piped services on WT I) values also turned out to be insignificant. 

In conclusion, one may note that income and the time cost of fetching water proved to be 

significant determinants of WTP for improved w;]ter in l"lcki town, while most of the social 

variables were n0t 50 5tr011g. Tllis uutcu,l ',c i, " ,c,,j i"dicatiun ul' the role economic variables 

can play in innuencing consumers' preferences regarding improved water . 
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Chapter Six 

6. Conclusions and policy recommendations 

The study employed the method of contingent valuation to appraise hou seholds' assessment 

and preferences towards a proposed provision of improved urban water supply to the 

inhabitants of Meki town. The specific good to be valued was water delivered to households 

through project financed private connection. The va luation centers on eliciting in forl11ation on 

how much each household is willing to pay for an illsall of wa ter delivered to it through the 

medium of such a connection . 

Since the valuati on is contingent on the provis ion of the proposed good, the hypothetical 

market scenario model used to eli cit the desired information is frequent ly questioned whether it 

can enable researchers to captu re genuine expressions of potential consumers' preferences. 

This concern was given due emphasis in the present study such that appropriate test measures 

were incorporated into the research process. Based on the results, some strong points can be 

made regard ing the CV methodology and the resul ts of the willingness to pay elicitat ion . 

The hypothetical market mod el presented in thi s particular study was well designed enough 

that WTP revelations ob ta ined from the sur-vey largely correlate with the major social and 

ycono mi c characterist ics of households. These resul ts can also be described as free of maior 

bias components since statistical tests indicate the etTect of such issues to be minimal. 

Regarding st rategic bias, for in stance, in spite of a deliberate effort to leave room for 

households to behave strategically, the observed WT P result s we re not signi ticantly intluenced 



by such a behavior. Similarly, small variations in bid-starting points do not seem to crea te 

significant variat ions in WTP responses for the proposed se l-vice. Hence, the CV 

methodology, if applied with an appropriat e research des ign, can give reliable WT P estimates 

in Ethiopia. 

Clean water delivered through a reliable and improved piped system, as seen from the result s 

of the Meki study, is highly va lid . Households are will ing to pay an ave rage price which is 

roughly three times the average cu rrent price of an illsem of wate r. Since more than 70 

percent of the households depend on secondary water markets which charge consumers 

significantly higher prices than is provided by the otTic ial pub li c wa ter supplies, the di vergence 

between ave rage WTP and offic ial price of water can be seen to be much higher. The latter 

situation in turn is an encouraging fac tor fo r the idea of creating self-financing water sup ply 

schemes in the town. 

Consequent ly, new water supply schemes which provide project-financed private piped­

connection whose monthly consumption bill is charged to individual consumers can expect to 

enlist a larger proponion of potential consumers at a tariff rate of 10 cents per illsem . Here 

amount of water by the towns Water Supply and Sewerage Services otTice, the gain in revenue 

to the new scheme and the implication of' the latter towa rd s achieving a self-financing program 

can not be underestimated. 

Another imponant tinding from the study is that some of the important socioeconomic 

characte ri stics of households as well as attributes 01' the existing water supply system do 
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influence the va lue that families place on the improved service. Panicularly, the role of income 

and the time cost of fetching water from an alternative source was found to be very strong. 

Hence the researcher believes that new urban water projects would undoubtedly benefit the 

targeted populations if indicato rs on the demand side of the target group are incorporated int o 

the design stage of similar schemes. These Kind of results, together with an appropriately 

simulated financial estimates fo r the proposed project can be used to implement desirable, safe, 

reli ab le and financially sustainable urban water system . 

Finall y, one may note that the data needed to estimate potential benefits from changes in 

environmental quality ma)' be generated in a dependable way by using the co ntingent va luation 

method. As was observed in th is panicular st ud y, the method of cont ingent valuation is 

capable of yielding reasonable estimates of consumers' val uat ion. 
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8. Appendix I 

Questionnaire on Socioeconomic Background 

Interviewer: Date ______ _ 

fntel'View started ____ ___ Intcrview ended _______ _ 

Supcl'Visor ___ _ _____ _ 

We are talking to a selected sample of household s in Me~i town about water demand and 

related issues. Most of the questions have to do with your attitudes and opinions, and 

therefore, the re are no right or wrong answers. This inte[-view is confidential and hence your 

name will never be associated wit h yo ur answers. 

Responden t' s : Code No. ___ _ 

Name, ___ _ _____ _ 

Address Wored a _____ Kebele ______ House No. ___ _ 

I. Who is the head of the household " Mr./ 1\115. _ ________ _ 

2. How many people live in this household , includ ing you rself? _ _ _ __ people 

3. Please tell me the age. sex and education level of each household member, starting with the 

eldest member 



Sex Ed ucatio n 
Rc latinnshill No Elem ent ary JUliiol' Se nio r Co lkge U lli" cr~i ty O lh c r~ 

to respondent IV! F Age Sl: huoling Sr hool high h i~ h 

st hool st hool 

Respondent 

4. What occupation do you r household members have ? (Pu t iVI for male and F for female for 

each member of the household) 

(I) agricu lture 2) stock raising (3) commerce 

(4) government employee (5) others ( 

Questionnaire on water usc conditions 

5. How much water on average do you use daily? _ _____ illsera (or a 20-liters 

capacity container) 

6. Are you sat isfied with the existing way of getting water') 

(I) Yes (2) No 

If " No" , what is the cause of your dissat isfaction? 

(I) distance (2) water quality (3) water availability 

(4) price (5) other ( 

7. How much, on ave rage , do you pay for water per month? 

_ _____ Birr _ _ __ cents 

8. What sources of wa ter do you use currently') 
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(I) piped water (2) others 

If ( I) go to "P IP ED WATER". quest ion (9) 

(2) go to "OTHERS ". question (36) 

PIPED WATER 

9. What kinds of services are you using currently? 

(I) shared ya rd connection (2) public fountain (3) wate r vendor 

(4) own connection 

If ( I) go to .. y ARD CONNECTION". question ( 10) 

(2) go to "PUBLIC FO UNTAI N", question ( 16) 

(3) go to "WATER VENDOR" . question (29) 

(4) ask questions (12) up to ( 15) 

YARD CONNECTION 

I O. How many households use the yard connection .) 

(I) two (2) three (3) four (4) five(S) six or more 

I I. How many taps does the yard connection has? 

( I) one (2) two (3) three (4) fou r or more 

12. How much water per day do you use on average? _______ illsem 

13. How much, on average , clo you pay fo r water from this sou rce per month ? 

________ Birr cents 

14. How clo you rate the status of the se l-v ice fi'om this sou rce ? 

(I) Quality 

(I) good 

(2) Quantity : 

( I) good 

(2) average (3) not good 

(2) average (3) not goocl 
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15. For what purpose is water frolll this source used 0 

(I) drinking and house keeping (2) washing clothes (3) livestock 

(4) ga rden tending (5) home based business 

PUBLIC FO UNTA IN 

16. How far is the one way distance from the publi c fountain to your house ? 

( I) less than 50m (2) 50m - 99 111 (3) 100m - 199m 

(4) 200m - 399m (5) 400m or mo re 

17 . How many times on average do you go to the public fou ntain per day·J times 

18. How much time do yo u spend fetching water at a time 0 

______ hours nllnutes 

19. How many persons from you r household go to the public fountain at a time? 

______ persons 

20. Who goes to the public fountains '7 

( I) girls e,) boys (3) women (4) men 

21. How many taps does the public fountain have 'J 

(I) one (2) two (4) four (5) five (6) six 

22. How many taps , on average, function 111 0st of the time ? 

( I)one (2) two C;) three (4) four (5) five (6) six 

'. 
23. How much water, on average, do yo u collect at the public fou11lain at a time 0 

________ iI/sum 

24. How much do you pay for collection of water at a time ·J ___ Birr ____ cents 

25 . When do you prefer the public fountain to be open? 

( I ) ea rl y morni ng en atiernoon (3) evening (4) all day long 

26. What is the present status of the public founta in serv ice? 
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(I) Quality: 

(2) Quantity 

(I) good 

( I) good 

(2) average (3) not good 

(2) average (3) not good 

(3) Convenience of service hours ry (I) good (2) average (3) not good 

27. For what purpose do you use wate r collected I'rom public fountain 'J 

(I) drinking and house keeping (2) washing clothes (3) livestock 

(4) garden tending (5) home based business 

28 . How much on average do you pay for water from this source per month ry 

______ Birr ____ cents 

WATER VENDOR 

29. Who do you buy the water from '7 

(I) house connected people (2) yard co nnec ted people 

30. How much water do you buy per day 0 _ il/sero (or a 20-liters container) 

3 I . How much do you pay lor water 'J 

32. When do you buy water ry 

________ per 20 liters container 

(I) dry season (2) rainy season (3) throughout the year 

33. Do you get enough water from ve ndor 0 (I) Yes (2) No 

34. How much time do you spend fetching water at a time ry ___ illinutes 

35 . How illuch on average do you pay lor water from this source per month '7 

______ Birr ____ cents 

OTHERS 

36. What other source do you use 0 

(I) ri ver (2) spring (3) \Veil (4) pond 

37. How far is the one way distance I'rom thi s source to you r house '7 
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(I) less than 100m (2) 100m - 199m (3) 200m - 399m (4) 400m or more 

38. How many times on average do you go to fetch water from this source per day 0 

______ times 

39. How much time do you spend fetching water at a time 'J 

_~~~~_hours ~~ ____ minutes 

40. How many persons go to this water source at a time 0 ~~~ person(s) 

41. Who goes to the water sou rce? 

(I) gi rls (2) boys (3) women (4) men 

42 . How much water do you collect at a time 'J _____ [lisem (or a lO-liters comainer) 

43. Do you fetch enough water 0 ( I) Yes 

44. Do you pay for water from this source 0 

(2) No 

( I ) Yes 

If "YES". how much on average do you pay monthly 0 

____ _ _ Birr ____ cents 

(2) No 

Questionnaire on willingness to pay ( Opening statement - I) 

I am going to ask you few questions about your family's demand for improved water services. 

I would like you to answer these questions at ease. There are no right or wrong answers. 

Suppose that you have the option to install a private piped water connect ion in your yard from 

a new water supply system. The new system will have more capacity and reliability than the 

ex isting one, such that. it will enable your family to use as much wate r as you desire at any 

time during the day. Your monthly water bil l will largely depend on the amollnt of water YOll 
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use each month . If you use more water, you will be charged higher monthly water bill than if 

yo u consumed lesse r amount of water. 

Regarding the initial costs, you do not have to pay immediately for making the private 

connection. Instead, after the connection is made for you, the initial cost will be distributed 

over several years, through charging a higher rate for each illsera of water. 

The new charging rate for each illwl'II of water will be determined by the water authorities . 

The charged is based on connection cost as well as expenditu re incu rred during the provision 

of the improved water supply. 

High starting-point bidding game 

45 . If the price you are charged for water is 15 cents per illsera (or any 20-liters capacity 

container) , are you willing to install a pipe in your yard, or do you prefer to look for water 

in some other place? 

(I) YES (I will pay) go to question (46) 

(2) NO (I prefer to look for alternat ive sources) go to question (47) 

(3) NOT SURE (I do not know) go to question (47) 

46. If the price you are charged for water is 25 cents per ill.laG (or any 20-lite rs capacity 

container) , are you willing to install a pipe in your yard. or do you prefer to look for water 

in some other place 'J 

(I) YES (I will pay) go to question (48) 

(2) NO ( I prefer to look for alternative sources) go to question (48) 

(3) OT SURE (1 do not kno\V) go to question (48) 
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47. If the pri ce you are charged for water is 10 cents per iI/sera (or any 20-liters capacity 

contai ner), are you will ing to install a pi pe in you r ya rd, or do you prefer to look for water 

in some other place? 

( I) YES (I will pay) go to quest ion (48) 

(2) NO ( I prefer to look fo r alternat ive soul'ces) go to question (48 ) 

(3) NOT SURE (I do not know) go to question (48) 

48. What is the maxi mum you could pay fo r one iI/sera (or any 20- liters vo lume) of wate r 

deli vered to yo u through a ya rd con nection ? _______ cent s pe r il/sero 

If respondent gives zero wi llingness-to-pay response, I. e. "0", ask question (49) 

Why do you give ze ro response .) 

Questionnaire on housing characteristics and household assets 

50. What is the tenancy condi ti on of the ho use in which the household lives? 

( I ) owned by the ho usehold (2) rented fi'om other owners 

If " rented", how much re nt do you pay per month? 

( I) 1-4 Birr 

(4) 100 - 149 Birr 

(2)5-9B irr 

(5 ) 150 or more 

5 1. What is the house made of ? : Observation I 

(I) bricks (2) blockelS (3) mud (4) others 

52. How many rooms does the house co nsist ? : Obsel'Ya ti on } 

( I ) one (2) two (3) th ree 

53. Do you use electricity? : Obsel'Yation : 

(4) fou r 

( I) Yes 

(3) 10 - 49 Birr 

(5) five or more 

(2) No 
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If "YES" , ask question (A) and (B) 

(A) How many households use the electricity connection YOll presently are 

connected to ? 

( I ) only me (1) two (3) three (4) four (5) five or more 

(B) How mLi ch do YOll pay for electricity pe r month? 

______ Birr _____ cents 

If "NO", ask questions (C) and (D) 

(C) What type of lighting do YOll lise ,) 

( I) kerosene (1) lantern (3) others [ 

(D) How mllch do you spend for lighting per month? 

_____ Birr cen ts 

54. Do you own a garden? (I) Yes (2) No 

If "YES", how much? square meters 

55. Do you have li vestock? (I) Yes (2) No 

If"YES", how mllch of each? 

(I) cow/ox ( (2) sheep/goat 

horse/mule ( (5) others [ 

56. Do you have electrical/electronic appliances? (I) Yes 

If"YES", which ones? 

(I) radio (2) television (3) refrigerator 

(S) electric "m~T",I" 

3. donkey 

(2) No 

(4) telephone 

(4) 
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57 . Given your household size, what do you think is adequate income per month? 

________ Birr 

High income ________ Birr , 

Low income Birr , 

Very low income Birr 

58 . What is your family 's average monthly income? 

(I) less than 50 Birr 

(2) 50 - 99 Birr 

(4) 200 - 299 Birr 

(5) 300 - 399 Birr 

(7) 600 - 799 Birr 

(8) 800 - 999 Birr 

(3) 100 - 199 Birr (6) 400 - 599 Birr (9) 1000 - 1499 Birr 

(10) 1500 Birr or more 

Thank YOll for YO llr time !! 
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9. Appendix 2 

I. T he study area 

The town of Meki is located 135 kilometers south of the capital, Addis Ababa, on the main 

road to Awassa. The town, accord ing to predictions based on the 1994 population census of 

(SA is believed inhabited by about 22,176 people at the time of the survey for this study. The 

town's population is mostly engaged in either small home-based commerci al activity or small 

agricul tu re (i ncluding some form of' animal husbandry). 

Meki's water supply system is currently served from two production boreholes. The first, 

constl11cted at around 1973 , has an estimated capacity of 6.6 liters per second while the 

second, constl11cted in 1987, is capable of producing 1.5 liters per second (MaWR, 1994) 

Water produced from these two boreholes is then in each case pumped into adjacent elevated 

water tanks, where the latter is used as the final point of release into the towns water 

distribution network. Water generated in this way is then accessed for consumption fo rm 500 

private connections and 9 public tap facilities . When the survey was underway, 477 of the 

private connections and 7 of the public taps were in functio ning form . 

The town was selected for this panicular study mainly as a result of its current status as one of 

the targeted sites for the implementation of water 'llpply and ,anit"ti01l proj ect, in the near 

futu re. Meki town, together with eleven ot her small and medium sizes town, all loc"ted in 

Oromiy" region, have h"d " preliminary study conducted on them to upgrade the existing 

water supply system by the Minist,-y of Water Resources (former Ministry of Natural 

Resources Development and Environment,,1 Protecti on) in 1994. 



Selection for the proposed upgrading and expansion of the existing systel11 was basically 

initiated after proper asseSSl11ent of water supply situation was conducted for l11any towns in 

Ethiopia. Based on these asseSSl11ents problel11 areas were ident ified and potential project sites 

prioritized in order to l11atch the lil11 ited public funds available. Hence, the selection of Meki 

town for this study follows the line that the MoWR has taken in prioritizing problel11 areas. 

2. Field Proced ure 

To prepare the questionnaire for this stu ely, different docul11ents were referred including 

several feasibility and prelil11inalY design report docul11ents for sl11all towns water supply and 

sanitation study conducted by the Minisn) of Water Resources (MaWR) So was the report 

of the recent population and housing census by the Central Statistics Authority (CSA). 

The latter particularly helped in designing the rel evant sa l11ple fral11e for the study. The 1994 

census by CSA reports that there were 4537 households at the til11e . These households were 

further classified by the adl11inistrative areas (keheles)they live in . Since the town is divided 

into three administrative zones. nal11ely Kehele 0 I, Kehele 02 and Kehele 03, the proportional 

distribu tion of the population al110ng these keheles was used as a reference in deciding the 

pe rcentage of questionnai res that should be administered in each kehele . 

After a formal contact was established with the adl11inistrative bodies of the study area - both 

at the l{)nf ann the II'wn/{( Irvrl - a twn rI,l), Inng arlvnnre visit \\'as conducted in early Janual)' 

1997. During this time, potential candidates who can serve as interviewers and questionnaire 

ad mi nistrators were selected . They are four school teachers and two oflice workers from the 

woredds educational bureau . 
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Next , the interviewers were introduced with the objective of the study and a half-day long 

training given to them . Since t, ve of them are a diploma graduate and one has had an exposure 

to a universi ty level education, they showed no problem in understanding the objective of the 

study as well as the content and structure of the questionnaire. 

Then followed a pilot test session where the enumerators were given randomly chosen house 

numbers to which they administered the questionnaire on their own. A detailed discussion was 

then conducted on the pilot test results . The resea rcher and two supervising personnel 

discussed every question and answer sess ion that the interviewers conducted fo r the pilot test. 

Minor modifications were made to the questionnaires before the scheduled date for a full scale 

operation. 

In selecting the sample households, few modit,cations to a purely random sampling was 

needed . First, house in all three keheles have unusual type of number sequencing. House 

numbers of adjacent households are frequently observed having a big gap be tween them. This 

made the searching of houses for enUiiierator as \veH as sLipeJviso(s very diDIt;uiL SeL:ullu iy, ii 

was observed that all three keheles ha ve a new housing quaners where almost all houses in this 

area are relatively well constructed . These hou ses do lIut , lIuwever, lIave any kind uf 

ident ifi cation number. Since more than 800 of these type of houses are believed to exist, 

leaving them out from sample representation was considered inappropriate. 

To tackle both problems, two methods were employed in selecting sample household s. For 

those areas where there are house numbers, enumerators were given several non-overlapping 

number ranges (each range covers 10 consecu ti ve numbers). Then they are instructed to 
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interview just one household from each range. Since enumerators wil l be searching anyone of 

the 10 houses, the task of identifying samples becomes easier while at the same time the 

randomness of se lec tion is presented . 

For the newly const ructed areas, enumerators were assigned specifically to each locality and 

instructed to interview every 10 hou sehold. As one might observe, the objecti ve of th is 

exercise is to draw samples who as much as possible represent every locality of the town . 

Since some amen it ies tend to be concent rated in some areas only, a good geographica l 

representation of the sample is the only way of getting a rep resentative date. At the same time, 

to preserve the cross sect ional randolllness of the sample, just anyone of the household the 

interviewer comes first to is include in the sample. 
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