
Journal of Economics and Sustainable Development                                                                                                                        www.iiste.org 

ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online)  

Vol.11, No.3, 2020 

 

1 

Households Willingness to Pay for Improved Water Services: The 

Case of Burayu Town Administration: Application of Contingent 

Valuation Method 
 

Beyene Ibsa 

School of Business and Economics, Oromia State University, P.O.Box 209, Batu, Ethiopia 

 

Abstract 

This study is initiated by the current deep rooted problem of improved water supply prevailing in Burayu town 

and its primary objective is to estimate mean willingness to pay of households using contingent valuation 

method. A total of 239 sampled households are interviewed in person. A single bounded closed ended followed 

by open-ended format were used to elicit willingness to pay for improved water. Of 217 respondents 160(73.3%) 

accepted bid values of improved water provided to them. The data was analyzed both in descriptive and 

econometric models. The probit and tobit models were used for empirical analyses. In closed ended format, the 

households’ mean willingness to pay for one Jeri can of improved water was 31.5 cents and 42.7 cents in open 

ended format. Households characteristics’ such as age, income, occupation and education are positively 

determine the probability of accepting the given bid value of improved water. The bid value, dummy variables 

such as source of water, quantity and quality negatively affect the willingness to pay for improved water in 

probit model. Those variables affecting the likely of willingness to pay positively also have the same sign in tobit 

model of determining the maximum willingness to pay. The aggregate willingness to pay of households was 

estimated to be 1613942.62 birr per month. The current average revenue of the town’s water supply and 

sewerage enterprise is estimated to 515009.95 birr for one per month. The study revealed that households are 

willing to pay more of the current tariff blocks for improvement. Therefore if the improvement scenario comes 

to effect in one way it solves the shortage of improved water problems in the other way the town’s water supply 

and sewerage enterprise can collect more revenue from service charges. 
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1.1. INTRODUCTION 

The past history shows that water was considered as free good because of its abundance in supply. Overtime 

with the increasing number of global population and expansion of human economic activities the surface as well 

as ground water becomes contaminated and resulted in shortages of safe water for human consumption. Due to 

these facts the scarcity of improved water becomes the primary concern of governments and the traditional 

thinking of water as free good is changed to consider water as economic good. Water is an environmental 

resource which has no actual market price. One of the problems with environmental goods of public good nature 

is that they are the source of market failure. Measuring the values of environmental goods and services is 

important to ease the allocation process. Allocation of public goods requires huge financial expenditures which 

sometimes above the funding capacity of municipalities specifically in developing countries.  

Burayu town administration is one of towns in Oromia regional state with deep-rooted improved water 

supply shortage. The city’s water supply and sewerage office was established in 1984.The office was supposed 

to deliver improved water and administer water utilities for about fifteen thousand city population at that time. 

According to the town’s Administration Office record of 2017, the current population size is estimated to be 

more than two hundred thousand.  

According to water supply and sewerage enterprise the main causes of improved water shortage of the town 

arises from inadequate cost recovery of service charges and high population growth in the town. The existing 

water tariff should be revised through cost recovery method based on the affordability of the residents. Therefore, 

demand side study is required to know the willingness to pay of households for improved water and choose 

appropriate tariff structure. One way of measuring non-market environmental goods such as water is through 

collecting and analyzing information on willingness to pay of users for change in quality or quantity of these 

goods based on their stated preference.  

Contingent valuation method is one technique of elicitation of willingness to pay in which we can create 

hypothetical market for non-market environmental goods in order to collect responses of households on how 

much they are willing to pay for improvements. It is a technique of putting monetary values on non-market 

goods depending on the hypothetical market/contingency. It can capture both use and none use values of 

environmental amenities. This method has being used to value environmental goods of with no actual market 

price starting from its development in 1947(Haab and McConnell 2002). 
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The purpose of this paper is to investigate the existing water service situation of the town and explore the 

mean willingness to pay of households for improved water service through introducing hypothetical market with 

CV household surveys. 

 

2. METHODOLOGY 

This section is deals with methodological procedure of the study which is derived from underlying theories and 

empirical issues identified in chapter two. 

 

2.1. Description of the Study Area 

Burayu town is one of districts of Finfinne Surrounding special Zone of Oromia region. It is located to the north 

west of Addis Ababa, the capital of the country at a distance of 15km. Its astronomical location is 

9º02’30’’North Latitude and 38º03’30’’- 38º41’30’’ East Longitude. The town was founded in 1953. Burayu is 

one of the reform towns in the region and has a city administration, municipality and organized in six kebelles. 

According to the rank given by Oromia National Regional State to all urban centers of the region, the town is 

one of the first grade towns in the region. Currently the population of the town is estimated to 238113 of which 

51% are females and 49% are males.   

During a informal discussion made with residents they raised improved water service, road (asphalted), 

street light, drainage canals, and solid waste management are some issues need intervention according to the 

descending order. 

 

2.2 Research Design 

Research design is required to facilitate the smooth operation of any research process making research efficient 

and effective (Kothari 2009).The research design employed in this study is descriptive and explanatory, which 

best answers the questions raised and meet predetermined objective. Descriptive research describes the 

characteristics of individuals, groups and situation in relation to something. The nature of this study based on the 

analysis of the existing phenomenon and deriving at some conclusions. The existing improved water situation 

was analyzed, the water usage practices of households and their mean willingness to pay is calculated based on 

the survey responses. In addition to these factors, determining willingness to pay for improvement scenario is 

identified through drawing relationships. This makes the design share explanatory characteristics.  

 

2.3. Data type and sources  

This paper primarily used primary data collected from the sample of households’ from each kebeles of the town. 

Before full-fledged data collection, the pretest of questionnaires is conducted with 30 households randomly 

selected from each kebele. The questionnaire pretest used for two issues.1) to check the questionnaires and make 

some refinement accordingly. 2) to select the bid value of improved water. In addition to this secondary data 

from different reliable source is used. Structured questionnaires’ was prepared to collect the primary data 

according to contingent valuation survey method. Random sample technique system is employed to draw sample 

of households.   

 

2.4. Contingent Valuation Scenario design 

Currently, the problem of improved water services in Burayu town is critical because of big gap between the 

amount required and being supplied. The problem arises from high population growth, low water discharging 

capacities of existing boreholes and inadequate number of boreholes. The construction of additional boreholes, 

additional water pumps, additional water reservoirs, and the construction of pipelines from the boreholes or other 

water sources to the pipe require huge financial investments. The town’s water supply and sewerage office could 

not undertake improvement projects due to lack of sufficient financial resources.  The current tariff structure 

does not enable the town’s water supply and sewerage enterprise to generate enough funds for to undertake 

expansion projects. The provision of improved water supply mostly depends on the supply side and which is not 

effective unless enough budget is assigned. The provision of improved water services to the town’s community 

means provision of good quantity water which is safe for health, availability of good quality of water for 24 

hours per day and 7 days per week throughout the year, and also the households save their time and money they 

used to spend for collecting water from distant sources. Households will get rid of health risks related to water 

shortage problems and children health improves. 

Respondents’ thoughtful responses are vital in decision-making process. Depending on this hypothetical 

scenario, respondents were asked how much they are willing to pay for one Jeri can of improved water of the 

above characteristics’. The initial investment and operation costs will be added to the monthly water bill, but 

households may not necessarily pay the initial costs of connection to the new scheme, instead it will be 

distributed for the next 25 years in monthly bills. This payment schedule was identified during the pre test survey. 
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2.5. Structure of questionnaire 

In this paper the structure of questionnaire, have three sections as indicated in the literature. The first part of it 

consisted of questions require information on the current situation of improved water service, service level, 

households perception about quality and quantity of the current improved water service amount and their 

attitudes regarding to the improvement of the service etc. The second part is questions related to households 

willing to pay for the improvement projects. The third and final part of the questionnaire consists of the general 

socio economic and demographic characteristics of respondents such as households’ income, education, sex, age, 

religion, family size, occupation, and etc.  

 

2.6. Sample Size 

As recommended in theoretical part of this study simple random sampling is appropriate sampling technique to 

have equal chance of including each household in the sample. A proportional sample of households was obtained 

using a simple random sampling technique from a list of each kebeles’ households. A total of 239 sample 

respondents were selected proportionally to the size of total households in each kebele.  

The sample size was determined according to Kothari (2009) formula.  

                            n=       z2 .p.q .N  

                                      e2(N-1)+z2.p.q 

                                             Where n= Sample size 

         z=the value of standard variate at the given confidence interval (usually set at 95% confidence level) 

                                                         

 P = population proportion 

  e= margin of error 

Accordingly, the total household size of the town is N=49607 

Confidence interval of 95% (z) = 1.96 

Population proportion to be included in the sample taken from pretest response rate (p) = 81%=0.81 q=1-p=1-

0.81=0.19 or 19% 

Margin of error (e) = 0.05 therefore the sample size is calculated as 

n=        (1.96)2(0.81) (.19) (49607) 

(0.05)2(49607-1) + (1.96)2(0.84) (0.19) =239 

Therefore the study takes a sample of 239 households 

 

2.7. Sampling Strategies 

Burayu city Administration has six kebeles. Simple random sampling strategy was used while conducting 

households’ survey. Each household has equal probability to be covered by survey. A random sample of the 

relevant population is best for deriving appropriate inference about that population (Hoyos 2010).This strategy is 

the easiest for implementation as well. 

 

2.8. Survey Method 

The survey technique was in personal interview. Personal interview is useful for collecting sufficient and quality 

information, despite of its cost. This method was recommended by a group of panelists such Arrow et.al at 

NOAA (National Oceanic and Atmosphere Administration 1993) when they ensured CVM as a good tool in 

valuation of environmental goods (Carson and McConnell 2002). The interview was made with any household 

member with age of above fifteen. The household survey took one month from Feb, 1/2017 to Feb 28/2017.It 

took 30-40 minutes to complete one interview in which interviewee and interviewer are agreed on prior to 

interviewing process.  

 

2.9. Methods of Data Analysis 

Data analyses were carried out in both descriptive as well as using econometrics models. The mean, minimum 

and maximum values socio-economic and demographic status of respondents were calculated and presented in 

the form of tables and graphs. The STATA 13.1 version soft ware was employed in identifying factors affecting 

responses and respondents mean willingness to pay for improved water supply. 

 

2.10. Model Specifications 

The specification of models in this study was according to the standard models of Hanemann (1984) and Haab 

and McConnel(2002). In contingent valuation method direct elicitation techniques are applied to gather 

information that affects the willingness to pay of respondents. In practice and theory there are different 

techniques of asking questions. As described in the theoretical part of this paper open- ended questions are asked 

directly the respondent in CV method to know the amount he or she is willing to pay. An iterative question 

formats can also be prepared in the form of bidding game in which the respondent is iteratively asked by increase 
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or decreasing the amounts of payments to made depending to the initial response of the respondent. Payment 

cards with different amounts of payments list is also used in CV elicitation purpose. Respondents are asked to 

choose among the different values indicated on the card depending on his or her preferences. The dichotomous 

type elicitation are asked in seek of yes and no responses. This approach has become the widely used elicitation 

format of CV practitioners; because the above three formats have problem of incentive compatibility (Haab and 

McConnell 2002). 

The logic behind of estimating parametric models for dichotomous CV formats are important for two 

reasons: 1) it enables us to incorporate factors affecting the responses of respondents WTP, 2) To estimate the 

mean WTP given these factors.  

Dependent variables of dichotomous nature would be estimated using linear probability, logit or probit 

models. The outcome of willingness to pay for a given improvement scenario takes discrete values. The 

probability values of “yes” or “no” could be coded as 1 if yes, 0 otherwise.  

                            1 if yes 

WTP=F(Xβ)=        

                            0 if no  

With this type of dependent variable the linear probability models have at least the following problems to 

analyze, (Johnston 2007).The first is that it does not constraint the predicted value between one and zero. The 

second is the linear probability is heteroskedastic. Third, error terms are non-normal and forth R2 is questionable 

in measuring goodness of fit. Thus we need to transform the Xβ function in to a probability of 

pr(WTPi=1)=F(Xβ), thus we can choose logistic either standard normal distribution to transform this 

function( i.e the functional form of F(.)). 

Since there is no significant difference between logit and probit it is up the researcher to make choose 

between the two models, (Haab and McConnel 2002).Both distributions are symmetric around the mean. 

However, their coefficients are not directly comparable. 

This study used single bounded followed by open-ended format to estimate the mean willingness to pay and 

factor determining the maximum willingness to pay of respondents. Open-ended formats were estimated in tobit 

model because the researcher faced censored responses during collecting data on maximum willingness to pay 

for improved water services.  

2.10.1.The probit Model 

According to Haab and McConnell (2002) random utility model is the basis for analyzing contingent valuation 

method survey response. People choose to consume or not consume a bundle of goods depending on their 

preferences. We cannot correctly model these preferences because of random factors that affect these choices. 

Random utility theory explains that the utility function is composed of both deterministic and stochastic error 

factors. The deterministic component is a function of a vector of various attributes of environmental goods.  

In valuation process of environmental changes with no actual market price through directly asking people 

how much to pay for change, the individuals compare two states of environmental goods. One is the state of 

status quo and the other is the state of improvement relating to their depending on their preferences. Now, the 

utility of individual is the function of income and other characteristics. Thus the indirect utility function of 

respondent j will be expressed as:  

Uij= Ui(yj,zj,εij).------------------- ---(1a) 

And then, if we introduce the state of improvement by say q1 and status quo as q0 (where q1> q0) the utility 

function of individual j for status quo is U0j= U (yj, zj, q0, ε0j) and for the improvement is U1j= U (yj, zj, q1, 

ε1j).Where i = 1 is the improvement of environmental good and i=0 is status quo. The factors that affect utility 

are the individual's income level (yi), vector of household characteristics Zi (such as age, sex, occupation, 

education level and etc.) and attributes of the choice (e.g. quantity, quality, accessibility, etc) and ɛij, stochastic 

random variable which is not observable. With this utility representation, the respondent j can say “yes” to the 

willingness to pay question for improvement with the new price of t attached to it if the utility derived from 

improved condition is greater than the status quo. u1 (yj-tj, Zj, q1, ε1j )> u0 (yj, Zj, q0, εoj )(1b) 

But here the stochastic part of random utility is unobservable, the best thing we can do is attaching the 

probability of saying “yes” or “no” responses towards questions. The probability of respondent j saying “yes” for 

improvement with payment depends on his or her expectation towards that improvement. That is if he or she 

perceives that the utility from improvement more satisfies him or her than status quo (i.e. u1 > u0).  

For respondent j, this probability is 

       Pr.(yes)=Pr(u1(yj-tj,zj,ε1j)>u0(yj,zj,ε0j))-------------------(1c) 

As parametric estimation of CV responses required knowing the effects of covariates such as socio-economic 

characteristics’ of individuals and attributes of the good under consideration we describe the above probability in 

detail. First the functional form of equation (1) can be additively separable to deterministic and stochastic 

components. The second is the distributional pattern of willingness to pay should be specified.  

    ui (yj, Zj, εij )= ui (yj, Zj,) + εij ------(1d) 
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With this the probability function of saying yes towards the given question is: 

 Pr.(yesj)=Pr[u1(yj-tj,zj)+ε1j>u0(yj,zj)+ε0j] 

= Pr[u1(yj-tj,zj)-u0(yj,zj)>ε0j-ε1j ] 

=Pr.[ u1(.)-u0 (.)+ε1j-ε0j >0] 

 =Pr.[∆u+Φ]----------------(1e) 

If Φ= ε1j-ε0j,   and ∆u=u1(.)-u2(.) 

And Probability of No is: 

              Pr. (no)=1-Pr.(yes) 

              Pr. [ u1j ≤ u0]=1-Pr. (u1j>u0j) 

                            =1- Pr. [∆u+Φ>0] -(1f) 

Let SΦ(.) is a cumulative distribution function. This is logit model function if it follows logistic cumulative 

distribution and normal cumulative distribution in probit model.  

According to Haab and McConnell (2002), the two models give the same result. The basic difference is that 

logistic has slightly flatter tails. The probit curve approaches to the axes more quickly than the logistic curve.  

The matrix formulation of willingness to pay probability to the single bounded question is given by.  

Fi=β′Xi+εi                                (1g)                                                               

Where β′ is the vector of parameters of the model Xi = the vector of explanatory 

εi=Stochastic error term, which is normally distributed with mean zero and constant variance. Fi is unobserved 

households willingness to pay for improved water services in our case, which is latent variable or threshold. Here 

what is observable is when WTP (Fi) is greater than zero. ( i.e WTP>0).WTPi=ifFi≥βi
*                                                                                    

(1h) 

WTPi=0ifFi<βi
*                                                                                                                                                     (1i) 

Whenever the respondent is asked his or her willingness to pay for the improvement provided with a given price 

(βi
*) the probability of “yes” or “no” is evaluated as a random utility maximization choice. The individual knows 

his/her maximum amount of contribution; however, for the researcher it is difficult. Therefore the random 

variable with CDF denoted by S (Fi,Φ), Φ is parameter of distribution. The two possible response probabilities in 

single bounded dichotomous format are either yes or no to the question of bid value of improved water. 

Pr.(yes)≡Pr.(yes to βi
*)≡Pr.( βi

*<Fi)= S(Fi,Φ)                                                             

(1j) Pr.(no)≡Pr.(no to βi
*)≡Pr.( βi

*<Fi)=1- S(Fi,Φ)                                                    (1k) 

The estimation process follows the log likelihood function (Green 2011)  

ln L(Φ) =Σ{zi
yln S(βi, Φ)+ z

i

n

ln [1-S(βi
*,Φ)]}                                                           (1m) 

Where z
i

y 

= 1 if the i
th 

response is “yes” and 0, otherwise; z
i

n 

=1 if the i
th 

response is no and 0 otherwise.  

S(βi
*

, 
Φ) and 1-S(βi

*, Φ) are the cumulative distribution function (cdf) for the probability of yes and no responses; 

and Φ represents the vector of parameters that index the distribution of WTP.  

One of the aims of parametric estimation of dichotomous choice responses in studying WTP is to 

incorporate factors affecting the willingness to pay of households (Haab and McConnell 2002). The other is to 

estimate the mean willingness to pay for the improvement to be made in quality, quantity or other attributes of 

environmental goods. The probit model for estimation of a household willingness to pay for improved water 

services is: 

WTPi=β0+β1Incm+β2Hhh+β3Edu+β4Ocps+β5Fms+β6Qtt+β7Qlt+β8Hous+β9Sors+β10Age+β11Gndr+β12Hsharedtlt

+β13Lvsat+ β14Mrst+β15Bidv +ɛi   

According to Haab and McConnel(2002) the mean willingness to pay is calculated as 

Mean WTP=µ= -β0/β     Where β0 is intercept (constant) β is coefficient of bid price 

2.10.2 The Tobit Model 

Tobit model ( censored regression) is appropriate model when dependent variable is continuous but constrained 

in some ranges (Verbeex 2012).The model is used when some values of dependent variable is non-negative zero 

and the other part is different outcomes. When data is censored, the appropriate distribution of the model is the 

mixture of discrete and continuous distribution (Green 2011 p.886). In this study open-ended CV format was 

analyzed by tobit model to estimate the maximum amount households are willing to pay for improved water 

service. In eliciting maximum willingness to pay through open ended formats some respondents gave true zero 

maximum willingness to pay for improved water. Therefore, some values of our dependent variable of maximum 

willingness to pay (MWTP) are zero. To capture this problem tobit model is appropriate for estimation. From 

217 useful responses 12 respondents replied that the maximum amount they willing to pay is true zero. Tobit 

model is also used to identify factors that determine the maximum amount of money the respondents are willing 

to pay for improved water.  

Following the general formulation of tobit model in Green (2011)  Yi*=X′β+εi                                                                                   

(3a)                                                                                                           
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Yi= is dependent variable it can be willingness to pay or not to pay 

 X′= explanatory variable 

  εi=Normally distributed stochastic random variable with mean µ and constant variance σ2. 

Assume that there is perceived utility (U) for paying for improved water service. 

Ui=1                if Ui
*>0 paying for an improved water supply 

Ui=0  if  Ui
*< 0 for not paying 

Ui
* is unobserved latent variable or the threshold, observed only if WTP is non-negative number greater than 

zero. 

The expected value of U is: 

E(U)=XiβF(Z)+δf(Z)                        (3b)                                                  

Where X=vector of explanatory variable 

Z= cumulative distribution function 

Z =is given as Xβ/δ 

β =vector of tobit maximum likelihood estimates 

δ =standard error 

The mean of all observation and conditional value above the limit of mean U* is 

Mean of U=F (Z) Mean U*-------     (3c)                                                                                         

Then the Loglikelihood of the tobit model is 

lnL=∑[-1/2(log(2Π)+lnδ2+(Ui-X′β)2]+∑ln[1-ф(X′β)                                                      (3d) 

     u=0 δ 

Maximizing the likelihood function with respect to β and δ will give as the estimation of these parameters. The 

maximum willingness to pay responses to CV questions will be regressed against the households’ socio-

economic characteristics and water attributes.  

Thus, the tobit model for maximum willingness to pay estimated in this study has the form of: 

Ui=MWTP* if MWTP*>0, =0 if MWTP≤0=0                                                               (3e) 

Here the vector maximum willingness to pay for improved water service was censored from the left at zero, as 

some responses contain true zero willingness to pay. This means we can only see the maximum amount to pay if 

the response is greater than zero value.         

Model to be estimated in this research paper is 

Ui=MWTPi=β0+β1Incm+β2Hhh+β3Edu+β4Ocps+β5Fms+β6Qtt+β7Qlt+β8Hous+β9Sors+β1Age+β11Gndr+β12Hshar

edtlt+β13Lvsat+ β14Mrst+β15Bidv +εi                                     (3f) 

 

3. DATA ANALYSIS AND DISCUSSION OF RESULTS 

This section deals with procedures of data analysis and discussion based on the results of survey. The analysis 

was made in both methods as described in the methodology part. Both descriptive and econometric analyses 

were done. The socio-economic and demographic status, the existing improved water supply services and 

aggregation of willingness to pay were done descriptively and presented in the form of tables and graphs. Factors 

affecting the decision of willingness to pay, mean value of willingness to pay were analyzed using econometric 

models. Two likelihood estimators of econometrics models were used in the empirical analysis of data separately. 

The mean willingness to pay and the factors affecting willingness to pay for improved water is analyzed from 

closed ended formats with probit model. The maximum willingness to pay of responses of open-ended format 

and determining factors were analyzed using tobit model. The analysis of this study made with the aid of 

STATA 13.1 version software. 

 

3.1. Socio-economic and Demographic Analysis of Respondents 

In this study a total of 239 households were interviewed. However due to inconsistency of responses about 22 

questionnaires were excluded from analysis and therefore 217 complete questionnaires were used for analysis 

purposes. Of the sampled households 98(45.16%) are male and 119(54.84%) are female. The marital status 

shows that 161(74.19%) respondents are married and 56(25.81%) are others (such as single, divorced and 

widowed).Out of 217 respondents 179(82.49%) are head of their family and 38(17.51%) are not. The mean 

average age of respondents is 36.6 years of which 16 years is minimum and 75 years is maximum. 177(81.57%) 

respondents have got formal education and 40(18.43%) they are illiterate. From 177 literate 62(35%), 58(32.8%) 

and 65(32.4%) respondents’ completed primary (1-8), secondary (9-12) and tertiary (>12) educations levels 

respectively. 

The occupation status of respondents shows that 49(22.58%) are government employees, 22(10.14%) in 

private business, 56(25.81%) are housewives, 27(12.44%) students, 39(17.97%) self-employed, 19(8.76%) 

unemployed and 5(2.3%) individuals were unemployed. Totally 122(56.22%) are employed in different 

government and other institutions with salary and 95(43.78%) are not salary employed.  

The average monthly income of households was estimated to be 4746.6 birr with the minimum of 500 birr 
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and 24000 birr maximum. Average monthly expenditure of households is 3401.244 birr with the minimum of 

500 birr and 12000 birr maximum. The average family sizes of households were about 4.8 with the minimum of 

1 to 10 persons. The mean number of adult group which are more than or equal to fifteen years old is 3.13 with 

the minimum of 1 and maximum 8 adults. 

Of 217 respondents 137(63.13%) have their own house and 80(36.87%) have not. The interviewed 

households were living in the area for 7.71 years in average with the minimum of two months and maximum of 

thirty-five years.   

 

3.2. The Current Improved Water Supply Services and Households Water Usage Practices 

Currently, there are about 13 boreholes of different size producing improved water constructed by the town’s 

water supply enterprise. The total capacity of water production per day is about 5443200litres (5443.2m3) 

according to the office 2017 report. This amount of improved water is consumed by household, factories, 

commercial activities (such as hotels, restaurants, cafeterias, recreational sites etc.), and government and non-

government institutions.  

The town’s water supply and sewerage enterprise provides water in shift bases. From the surveyed 

households the current average daily water consumption of household is about 57.2 liters (i.e. 2.86 Jeri can of 20 

liters). Majority of households store water in different storage materials and try to smooth their consumption at 

least for fifteen days. The improved water coverage of the town is currently estimated to 55.1% according to the 

office. This implies that huge number of population is still waiting for improved water supply services. The 

current total revenue being collected from service charges of water provided to households is on average 

estimated to 515,009.95 birr per month. The town’s water supply and sewerage enterprise has currently around 

27313 customers including households and other institutions (such as factories, commercial business, and 

government and non-government intuitions’). 

The primary concern of this paper is to analyze households’ water consumption and their willingness to pay 

for improvement. Of 217 respondents 197(90.78%) use piped water and 20(9.22%) non-piped (such as wells 

16(80%) and 4(20%) springs).Respondents asked whether the quantity of water they get per their respective day 

is sufficient or not. About 165(76.04%) respondents perceived that the quantity of current water delivered is poor 

with low pressure. Only 52(23.96%) of respondents replied that the quantity of water they are getting is good. 

Regarding to the quality of water 113(52.07%) respondents said the water is poor which is characterized by bad 

smell and sometimes muddy. The rest 104(47.93%) respondents replied that the water is clean. The surveyed 

households in average get improved water provision 6 days within a month with the minimum of 1 day and 

maximum 30 days. Of 171 who use pipe 83.73% fetch water below four days and the rest 16.27% fetch pipe 

water from five to thirty days per month. 

Households’ average monthly water expenditure is 26.5 birr which is 0.67% of their mean monthly income. 

This implies that there is still high potential to pay for improved water services in the town. The daily-improved 

water consumption of households is on average about 2.86 Jeri can (i.e. 57.2 liters).The per capita water 

consumption of households is 11.9liters per day. This is by far below what the WHO recommends, which is 

25liters per person per day (WHO 2003). Among 217 respondents only 69(31.80%) own water tanker to cope up 

with water shortage and 148(68.20%) have no.  

Respondents were also asked to state whether they are satisfied with the current improved water services 

provided by the town’s water and sewerage enterprise, and out of 217 respondents 172(79.26%) are not satisfied 

and only 45(20.74%) said they are satisfied. When they are asked to state their reason of dissatisfaction to the 

existing improved water provision services 170 (89%) of respondents stated that the quantity and low pressure 

are the main causes. The rest 47(11%) respondents explained the quality and distance of the source are the main 

causes of their dissatisfaction. Majority of the respondents use water obtained from different sources for drinking, 

washing clothes, housecleaning and others. Of 46 surveyed respondents, using public fountains and other sources 

revealed that they waste about 2 hours in average to bring water back to their home per day from those sources. 

From above table of 217 sampled households, 20 of them use water collected from non pipe sources which 

is low quality and not safe for health. Of 28 respondents who responded that they experienced from water related 

disease 18 of them are non-pipe users. Most of the time girls (18%) and women (52%) are responsible to fetch 

water for household consumption from those sources.  

 

3.3 Households’ Willingness to pay for Improved Water Services 

Of 119 female respondents 106(89.1%) were willing to accept the improvement bid values. Only 13(10.9%) 

refused the bid. Among 98 male respondents 56(57.1%) are willing to pay the bid value and 42(42.9%) were 

rejected the improvement. In other way among 161 married respondents 125(78%) of them were positive to pay 

the provided bid value of improvement, however 36(22%) refused. Household heads who were accepting the bid 

value also significant in number. Of 179 household heads 138(77.1%) were willing to pay for improved water. 

About 41(22.9%) household heads refused the improvement price.  
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Among 160 educated respondents 147(92%) were willing to pay and only 13(8%) of them refused the price. 

Moreover, of 95 employed respondents 85(89.5%) accepted the bid value of improvement. 10(10.5%) 

respondents were not willing to pay this price. Out of 52 respondents who said the quantity of water is good only 

19(36.5%) were willing to pay, however majority 33(63.5%) were not willing to pay for improvement. Of 113 

respondents saying the quality of water was poor of 87(77%) them accepted the bid value and 26(23%) refused 

to pay the given improvement bid price. Among 172 unsatisfied respondents with the current water supply 

services 146(85%) were willing to pay and only 26(15%) refused the bid value. 

Of 171 pipe users 123(72%) accepted the bid of improved water. From 26 public fountain users 19(73.1%) 

are willing to pay some amount for improved water. Among 20 who are using non-pipe 18(90%) accepted the 

bid value.   

Table 3.7. Households’ willingness to pay with type of schemes 

 

WTP 

                      Type of pipe water 

Private Pipe Public fountain Non-pipe Users 

No 48 7 2 

Yes 123 19 18 

Total 171 26 20 

Percent “yes” responses 72 73.1 90 

Source: Own survey 2017 

In this study four bid values were introduced for improved water services. These prices were selected 

during pretest of questionnaires with the open ended question format provided for 30 respondents randomly 

selected from each kebele. The mode of those values was taken and 20, 30, 40 and 50 cents were selected as 

starting values of improved water per 20 liters of Jeri can. The 20 liters Jeri can is used as unit of measurement 

because almost every household are familiar with this material. These values were randomly distributed to 239 

respondents in the equal proportion. Finally, 217 useful responses were considered for analysis purposes. About 

22 inconsistent responses are excluded from the analysis. From 217 respondents 160(73.73) replied “yes” and 

57(26.67%) respondents said “no” to the initial bid of improved water services. The following table summarizes 

the bid price and corresponding willingness to pay for those prices. 

Table 3.8: Summary of  Bid value and Willingness to pay for Initial bid  

Bid value                   Willingness to pay Total 

No Yes 

20 3 57 60 

30 9 48 57 

40 20 29 49 

50 25 26 51 

Total 57 160 217 

Source: Own Survey 2017 

The above table shows that of the four bids provided to respondents 57 accepts 20 cents and only 3 

respondents refuse this amount. Of total respondents provided with 30 cents for one Jeri can of improved water 

48 reveal their willingness to pay and 9 respondents rejected. In the same scenario 40 cents was randomly 

distributed to respondent of which 29 replied yes and 20 didn’t accept. Finally, 26 respondents accepted 50 cents 

of bid value of improved water and 25 rejected this amount. 

Respondents were also provided with open ended question of the maximum willingness to pay for improved 

water services. Out of 217 respondents’ 205(94.47%) gave greater than zero values for improved water services 

with a minimum of 10 cents to the maximum of 100 cents. About 12(5.53%) respondents expressed their true 

zero maximum willingness to pay for improved water service, of which 6(50%) said that the current improved 

water provision service in enough for them, 3(25%) explained that they hesitate that the money will be misused, 

2(16.67%) of them saying they have no enough money to make any payment and 1(8.83%) hesitated that the 

improvement will not be realized depending on his perception of previous broken promises. 

Table 3.9: Summary of Respondent Maximum Willingness to Pay 

Bid values Mid value Freq Percent Cum 

0-20 10 62 28.57 28.57 

21-40 30.5 66 30.41 58.98 

41-70 55.5 67 30.9 89.88 

71-100 85.5 22 10.14 100 

Source: Own Survey 2017 

From the above table we can see that 62(28.57%) households are willing to pay about 10 cents in average, 

66(30.41%) willing to pay 30.5 cents, 67(30.9%) 55.5 cents and 22(10.14%) are willing to pay 85.5 cents for 

improved water services in open ended format. The maximum mean willingness to pay for improved water is 
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42.79 cents per one Jeri can of 20 liters. 

From the closed ended format, the mean willingness to pay for water service was estimated to 31.5 cents 

per 20 liters of Jeri can. When we compare this amount to the current tariff structure of the town’s water supply 

and sewerage enterprise it is much higher. In the following table shows the current tariff structure of Burayu 

town water supply and sewerage enterprise. 

Table 3.10: Burayu town Water Supply and Sewerage Enterprise Current Water Tariff Structure 

S.No. Quantity in m3 Cost birr/m3 

From To  

1 0 3 4.50 

2 4 5 5.25 

3 6 8 6.00 

4 9 11 6.75 

5 12 > 7.50 

Source: Burayu town Water Supply and Sewerage Enterprise 2017 

As shown in the above table the tariff structure of the town’s water supply and sewerage enterprise is 

progressive. The consumption of 0-3m3 prices is 4.5birr, 4-5m3 price is 5.25 birr, 6-8m3 charges 6.00 birr, for the 

consumption of 9-11m3 the price is multiplied by 6.75 and 12 and more m3 the service charge is multiplied by 

7.50 birr. For example if assume a given household consumed 3m3 (3000litres) they will be charged 

3*4.50=13.50 birr. Within these blocks category with the existing tariff structure one Jeri can of 20 liters is 

estimated to 9 cents in the first block. In the same fashion in 4-5m3 block 11 cents, in 6-8m3 block 12 cents, in 9-

11 13.50 cents and in above 12m3 block 20 liters of improved water costs 15 cents. Therefore, these series 

service charges are by far lower than what households are willing to pay for water improvements. This clearly 

implies that if the town’s water supply and sewerage enterprise construct new expansion projects and expand 

private pipe connections it will collect sufficient revenue and able to sustain the improved water provision 

services.  

 

3.4. Determinants of Willingness to pay 

In this study single bounded dichotomous followed by opened ended formats were used to elicit households’ 

willingness to pay for improved water service. Some important socio economic issues of respondents and the 

existing water characteristics’ were included in the model. These determining factors were selected depending on 

their theoretical relevancies’ and statistical significances.  

Before econometrics analysis is done data were checked for existence of severe colleniarities among 

independent variable and pair wise correlation was run (Annex 1). The result showed that there is some variables 

severely correlated and due to this between the two correlated variables one variables was dropped. Number of 

adults is excluded because of high pair wise correlation with family size. In this case the researcher used the 

correlation standard indicated in most literature which is 0.75 for an indication of severe colliniarty. 

The two models specifications were also tested separately using link test (Annex 2 and 4) to check for the 

functional form of willingness to pay miss specification. From the result the hat square value is insignificant 

which means that there were no model misspecifications. The other issue is the issue of heteroskedasticity 

problem, which is common in cross-sectional data analysis. For these reasons robust standard errors was 

calculated. 

3.4.1. Probit Analysis and Determinants of households’ preference for improved water service 

The closed ended format of willingness to pay for improved water was analyzed using probit model given bid 

value and other factors. In this model, the mean willingness to pay and factors affecting the probability of 

willingness to pay for bid value of improved water were analyzed. 
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Table 3.11: The likelihood Results of Probit Model and result of Determinants of households’ preference 

for improved water service 

                                                            Number of obs.   =        217 

                                                            Wald chi2 (15)   =      84.21 

                                                             Prob > chi2     =     0.0000 

Log pseudo likelihood=-124.95599 

Log pseudo likelihood = -32.159908   Pseudo R2       =     0.7426 

Variables Coef. Robust 

Std.Err 

Z Marginal effects dy/dx     

Gdr 0.5614621    0.4027556      1.90*** 0.0502125 

Mrst 0.9040885    0.5614398      1.95*** 0.0801908 

Hhh 0.4153728    0.7074776      0.77 0.035272 

Age -0.0236556    0.0160586     -1.76*** -0.0019239 

Fms 0.0122152      0.10716      0.15 0.0009934 

Incm 0.0002939    0.0000934      4.53* 0.0000239 

Ocps 1.637672    0.5050565      2.77* 0.1419839 

Edu 1.551091    0.4803709      2.11* 0.162718 

Hous -0.2123388    0.4684541     -0.52 -0.017227 

Sors -2.215673    1.237734     -2.97* -0.1582985 

Qtt -1.005363    0.4674942     -2.30** -0.099805 

Qlt -1.013209    0.4613176     -3.05* -0.0868983 

Lsat 1.829275    0.5103038      2.52* 0.2068423 

Bidv -0.1034475    0.0247265     2.28* -0.0086306 

Hsharedtlt -0.1266883    0.0994378     -1.62 -0.0103078 

Constant 3.255703    1.688623      2.91  

*p-value<0.01, **P-value<0.05, ***P-value<0.1 

Source: Own Survey 2017 

Note: dy/dx is for discrete change of dummy variable from 0 to 1 

The variable of household income has a positive and significant effect on the decision of willingness to pay 

for improved water. Income is a fundamental variable, which influence the decision of choice of people. 

Economic theory explains that when the disposable income level increases the demand for normal good will 

increase. Therefore, income and willingness to pay for improved water has positive relationship as far as water is 

assumed as normal good. As the result shows, the marginal effect of income is significant at 1%. Keeping other 

factors at their mean, a birr increase in average monthly income of household will increase the probability of 

accepting the improvement bid value by 0.0024 percentage points. 

Education level of respondents has also positive as expected and statistically significant at 1% level. 

Educated respondents are more willing to pay more than uneducated respondents are. Moreover, the marginal 

effect of education shows that keeping other independent variables constant the probability of saying yes to the 

given bid value of improved water increases by 16.3% for educated than their counterfactuals. The result is 

consistent with Bogale(2012), Tamirat(2013) and Mvengeli(2015). The possible reason is that educated people 

are more concern to their health and seek improvement in improved water provision.  

Source of water for household consumption is important and significant variable in this model. It was 

negative as expected and both coefficients of parameter and marginal effect are significant at 1%. This shows 

that piped water users are less likely to accept the improvement bid value than non-piped water users keeping 

other factors constant. The marginal effect shows the probability of accepting bid value decreases by 15.8% for 

piped water users other factors keeping constant.  

Another important variable in this model was occupation status of respondents. During data collection we 

identified that respondents have different forms of employment status such government, private, self-employee, 

housewife students and other. The result shows that formally salary employed respondents are more willing to 

pay for improved water bid value than their counterfactual. This is because employed respondents’ earn stable 

income and are able to make payments. The marginal effect of occupation status is also significant at 1% 

significance level. This implies that being formally employed increases the likelihood of willingness to pay by 

14.2% when compared to unemployed ones. 

Respondents were asked if they are satisfied with the existing improved water supply services. The 

expected sign of this variable was positive. As expected, the sign of Lsat was positive and significant. The 

marginal effect was also positive and significant at 1% significance level. Keeping other variables constant, the 

probability of saying yes for provided bid value of improved water increases by 20.7 percentage points if 

respondent is unsatisfied than who is satisfied. 
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The amount of bid value provided to the respondents is also a very interesting and statistically significant 

variable to accept or not the improvement value. The coefficient on bid value and marginal effects have negative 

sign and significant at 1% significance level. As bid value increase by one cent the probability of accepting it 

will be reduced by 0.86 percentage points other factors holding constant. This is relevant with economic theory 

of demand, which says as the price of normal good increases the demand of that good decreases citrus paribus. 

The above probit results the gender of respondent is positive as expected and significant at 10% 

significance level. In addition to this, the marginal effect of gender is also significant at 10% level. This shows 

that being a female increases the probability of accepting a given bid value of improved water by 5% keeping 

other covariates constant. This result is consistent with the study results of Bogale and Yibeltal (2011). It may be 

due to the fact that majority of household activities required water are done with women. That means women are 

more concerned with cooking and washing activities in household and directly affected by water problems than 

male. 

Marital status is also important variable in probit model, which is positive and significant at 10% .It, shows 

that the chance of accepting the provided bid value is higher for married individuals than their counterfactuals. 

Its marginal effect indicate that the probability of saying yes to the bid price of improved water increases by 

8.01% for married respondents than single individuals citrus paribus. This is because married couple consumes 

more water and they are careful about their family’s health. 

Respondents who are household head are positive to accept the bid value of improved water. However, the 

marginal effect of this variable is statistically insignificant. The coefficient of age of respondents’ was found to 

be negative and also significant at 10% significance level. This finding is also the same with the results of 

Fikadu, Tamirat(2013) and Mvangeli(2015). This indicated that as age of respondents increased their willingness 

to pay for improvement erodes. The possible reason may aged people took coping measures and are not willing 

to pay for improvement. In addition to this aged people want to preserve the status quo, because they used most 

of their life period.   

Family size has positive relationship with willingness to pay for improved water services because large 

family size expected to consume more water. The direction of influence of this variable is not consistent with 

most of previous studies. However, consistent with the study result of Ayanshola(2013) and Kadisa (2013). This 

shows that as family size increases the probability of accepting the improvement bid also increases, because 

large family size consume more water and they can share the cost, specially whenever employed number of 

adults is large in the family. However, this variable is not statistically significant. 

The perception of respondents for quantity of water released has an effect on the decision to pay or not for a 

given bid value of water improvement scenario. The coefficient is negative as expected and significant at 

5%.The p-value of its marginal effect also shows significance at the same level. From the marginal effect result 

we can conclude that the probability of saying yes to the bid value of improved water per given unit of 

measurement decreases by 10% for respondents who says good than poor keeping other variables constant. 

Quality of water existing water is also proved to be important factor to alter the willingness to pay for 

improvement. It is significant at 1% significance level and its sign is negative as expected. The marginal effect is 

also significant at the same significance level. Respondents who perceive the quality of water is safe willing less 

to pay for the given bid value. Other covariates being constant the probability of accepting bid value less by 

8.7% for those respondents who perceive it as good than satisfied respondents. 

More over the coefficients of Bid value and constant are significant at one percent significance level. 

According to Hahnemann (1991) one of the main objectives of parametric estimation of the willingness to pay 

depending on contingent valuation method is to calculate the mean value. Following Haab and McConnel(2002) 

statistical formulation of mean willingness to pay for improved water per 20 liters of Jeri can from single 

bounded dichotomous format is: 

         Mean WTP=-α/β 

                 =-3.255703/-0.1034475 =31.5 cents 

Therefore the mean willingness to pay for improved water obtained from closed ended format is 31.5 cents per 

20 liters of Jeri can. 

3.4.2. Tobit Model Regression 

The determinants of households’ maximum willingness to pay for improved water services were analyzed using 

censored regression of tobit model. As explained in the theoretical part of this study censored regression models 

are used for non-negative dependent variable with some zero values. Estimating parameters using OLS if we 

have censored dependent variable leads to bias and inconsistency of parameters (Green 2011). Therefore, the 

maximum willingness to pay for improved water is regressed against socio-economic characteristics of 

respondents and some water attributes. The maximum willingness to pay of respondents’ is censored at zero 

from the left. Here MWTP is a latent variable that could be seen if its value is greater than zero (MWTP>0). 
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Table 3.12: Tobit Model Regression output 

                                                                                              Number of obs   =        217 

                                                                                               LR chi2(15)     =      85.03 

                                                                                               Prob > chi2     =     0.0000 

Log likelihood =  -961.2619                                        

Variables Coef. Robust Std.Dev P-value Marginal effects  

 Gdr 10.6131* 3.964696 0.008 8.617365 

 Mrst 3.269914 5.145644 0.526 2.646493 

 Hhh 8.190795 6.216385 0.189 6.47497 

 Age -0.0813402 0.169855 0.618 -0.0664531 

 Edu 13.53767* 5.141216 0.009 10.46829 

 Ocps 8.130028** 4.052137 0.046 6.67517 

 Incm 0.0012313** 0.0005243 0.020 0.001006 

 Fms 2.246444** 0.958708 0.020 1.837129 

 Hous -3.164005 4.365887 0.469 -2.596929 

 Sors -18.42677** 6.707809 0.007 -16.15256 

 Qtt -3.613254 4.945887 0.466 -2.919091 

 Qlt -0.03613254 3.794106 0.993 -0.0292706 

 Lsat 8.26532 5.199168 0.113 6.55377445 

 Bidv1 -.3487165** 0.1676278 0.039 -0.2846077 

 Hhsharedtlt -.7819027 0.9620334 0.417 -0.6387965 

       _cons 26.35628 13.55562 0.029  

Log likelihood with constant only -1004.2045 

Log likelihood with independent variables = -961.2619 

The gender of respondent is positive as expected and significant at 1% significance level in the tobit model. 

This shows that female pay more for improved water than male. It may be because women are more responsible 

for household water consumption than male. That means women are more concerned with cooking and washing 

activities in household and directly affected with water problems than male. 

Education level of respondent is an important variable in the tobit model as it is positive and significant at 

1% significance level. This shows that educated people pay more than people who have no any formal education. 

It may be because educated section of the society is more aware of about their health and wish for improvement. 

The variable family size has positive relationship with maximum willingness to pay for improved water 

services which is significant at 5% significance level. The direction of influence of this variable is not consistent 

with prior expectation. As households’ family size increases their willingness to pay the maximum amount 

increases. This is due to the fact that large family size expected to consume more water and the chance of paying 

for cope up increases. The other possible reason is large family size especially with high number of employed 

adults will increase the probability of paying maximum amount because they can share the family’s costs. The 

marginal effect shows that an additional number of family number increases that chances of paying maximum 

amount of willingness to pay for improved water by 1.84 cents. This result contrasts with Tamirat and Fikadu, 

but consistent with the finding of Ayanshola et. al. (2013). 

The variable of household income has a positive and significant effect on the decision of how much 

maximum amount to pay for improved water. It is significant at 5% significance level and consistent with prior 

expectation. Income is a fundamental variable, which influence the decision of choice of people. Economic 

theory explains that when the disposable income level increases the demand for normal good will increase. 

Therefore, income and the maximum willingness to pay for improved water have positive relationship as far as 

water is assumed as normal good. Thus, as average monthly income level of households increases their 

maximum willingness to pay for improved water also increases. The marginal effect on the coefficient income 

shows that a one birr increase in the income of households will raise the likelihood of maximum willingness to 

pay by 0.001 cents, keeping other covariates constant. 

Another interesting variable in the tobit model was occupation status of respondents. Literatures explain 

that occupation is main source of income and livelihood. The coefficient of the variable occupation status of 

respondent (Ocps) has a positive relation with maximum willingness to pay and statistically significant at 5%. In 

the study area the occupation status of respondents was characterized by government employee, private business, 

self employed, housewife, students, retired and other. The result of tobit model shows that employed respondents 

with stable salary pay more for improved water than their counterfactual. This is because employed respondents’ 

earn stable income and are able to make payment decisions. 

Source of water (Sors) for household consumption is important and significant variable in this model. It was 

negative as expected and is significant at 5%.The marginal effect result indicates that being pipe water users 
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decreases the probability of paying maximum amount for improved water by 16.15 than non-pipe users, keeping 

other factors constant. This shows that non-piped water users are more likely to pay more than piped users. It is 

not surprising because non-pipe water users suffer a lot relating to the shortage of improved water. Poor quality 

of water brought from these sources, long distance of journey and wastage of time in queuing make them pay 

more for improvement scenario. They wish to have private pipe connection if the improvement scenario is come 

to effect. However, pipe users may establish coping mechanisms and they are not willing to participate in 

improvement. 

The amount of bid value provided to the respondents is also a very interesting and statistically significant 

variable in tobit model. The coefficient on bid value has negative sign and significant at 5% significance level. 

As bid value increases respondents maximum willingness to pay would decrease. This is relevant with economic 

theory of demand, which says as the price of normal good increases the demand of those good decreases. The 

marginal effect also shows that a one cent increases of improved water bid value will reduces the willingness to 

pay by 0.28 cents, keeping other covariates constant. 

Finally the maximum mean willingness to pay for improved water per one Jeri can of 20 liters from open 

ended format is simply calculated as dividing the total sum of maximum willingness to pay of respondents to the 

number of sampled households. Thus the total sum of maximum willingness to pay (ƩMWTP) is 9285 cents. 

Mean MWTP=ƩMWTPi/n=9285/217=42.79 cents 

Figure 2: Total Revenue of Improved water per month 

 
Source: Own Survey 2017 

Therefore this result implies that if the improvement program is undertaken by the town’s water supply and 

sewerage enterprise it not only solves the shortage of improved water supply services but also improves the 

revenue collected from water services which enables to sustain the service and expand the provision. 

The researcher derived the demand curve for improved water of households against the mid value of 

maximum willingness to pay. As shown below the demand curve of improved water is similar with the shape of 

other normal goods demand curves. The demand curve of normal good is downward sloping showing that the 

quantity demanded and price is negatively related. Analogously in this study as the service charge of water 

increase (the bid value in our case) the demand will fall down. This curve shows that the number of households 

willing to pay the maximum amount (horizontal axis) and the amounts of bid values in cents (vertical axis). 
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Figure 3: Demand Curve for Improved Water Services 
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As seen from the above figure the number of households decline as the bid value (price) of improved water 

increases. 

In general we found that the mean willingness to pay of households of Burayu town for improved water 

services is between 31.5 cents to 42.7 cents per one Jeri can of 20 liters from closed and opened ended formats 

respectively. Therefore the mean willingness to pay of households fails in the range of 31.5 and 42.9 cents per 20 

liters of Jeri can. This amount is by far higher than what the town’s improved water supply and sewerage 

enterprise is charging which is around 12.1cents per 20 liters Jeri can for those households in average.  

 

4. CONCLUSION ANDPOLICY RECOMMENDATIONS 

4.1. Conclusion 

The current improved water problem of the Burayu town is the source of idea for this study. Currently the fast 

growing of town’s population and low cost recovery of the existing water service created a serious problem 

facing residents of the town. The amount of water produced per day and the daily requirement of improved water 

is unbalanced. The per capita consumption of improved water consumption is about 11.9litres which is by far 

below the standard of WHO 25litres. The households are suffering a lot from improved water shortage problems 

such as paying high prices for water vendors, using unsafe water obtained from non-piped sources and wasting 

their productive time to collect water from distant sources. The town’s water supply and sewerage enterprise 

couldn’t generate sufficient amount of funds to expand water projects which meet the growing demand. 

Valuation of economic goods is important to allocate efficiently and enhance the welfare of society. 

Therefore, this study is mainly addresses the above problems and tries to reveal how much households of the 

town value the improved water services. Thus willingness to pay using contingent valuation method is the 

appropriate technique to study these type problems depending on the stated preferences of people for the given 

environmental good or services. This method is appropriate method because the good to be valued has no price 

in actual market as other consumer goods and therefore we create hypothetical market in which peoples can state 

their preferences for the good. 

To identify determinants of willingness to pay for improved water econometrics models such as probit and 

tobit models were used. Some influential variables were included in the models depending on their theoretical 

relevancies and empirical significances. About 15 dependent variables were included in the analyses. Those 

variables can be categorized as households’ characteristics such as gender, marital status, age, income, 

occupation status, family size and improved water attributes like source, quality, quantity and level of 

satisfaction. About four different bid values for improved water were randomly distributed for respondents. 

These bid values were selected during questionnaire pretest conducted for two days with 30 randomly 

interviewed respondents using open ended formats of how much the maximum amount they can pay for one Jeri 

can of improved water. Accordingly, 20, 30, 40 and 50 cents per 20 liters of container were chosen depending on 

the most frequently happed values (mode).  

Of 239 sampled households, 22 questionnaires were dropped from analysis because of inconsistencies of 

responses and incomplete questionnaire. Thus, 217 useful responses were considered for analysis purposes. 

From 217 sampled households 197(90.78%) use piped water and 20(9.22%) non-piped (such as wells 16(80%) 
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and 4(20%) springs).Respondents asked whether the quantity of water they get per their respective shift is 

sufficient or not. About 165(76.04%) respondents perceived that the quantity of current water delivered is low/ 

insufficient with low pressure. Only 52(23.96%) of respondents replied that the quantity of water they are getting 

is good. Regarding to the quality of water 113(52.07%) respondents said the water is poor and 104(47.93%) 

replied that it is clean. The surveyed households in average get improved water provision 6 days within a month 

with the minimum of 1 day and maximum 30 days. Of 171 who use private pipe 86.05%, fetch water 1-15 days 

per month and 13.95% fetch 16-30 days per month. Households’ average monthly water expenditure is 26.5 birr 

which is 0.67% of their mean monthly income. This shows that there is high potential to pay for improved water 

services in the town. The daily improved water consumption of households is in average about 2.86 Jeri can (i.e. 

57.2 liters). Among 217 respondents only 69(31.80%) own water tanker to cope up with water shortage and 

148(68.20%) have no water tanker.  

Respondents are asked to state whether they are satisfied with the current improved water services provided 

by the town’s water and sewerage enterprise, and out of 217 respondents 172(79.26%) are not satisfied and only 

45(20.74%) said they are satisfied. When they are asked to state their reason of dissatisfaction to the existing 

improved water provision services 170 (89%) of respondents stated that the quantity and low pressure are the 

main causes. The rest 47(11%) respondents explained the quality water obtained from the source is the main 

causes of their dissatisfaction. Of 26 surveyed households using public fountains revealed that they waste about 

2 hours in average to bring water back to their home per day from this source. Of 20 households, using non-

piped water their primary concern is the quality of the water. 

From 217 respondents 160(73.73) replied “yes” and 57(26.67%) respondents said “no” to the bid value of 

improved water services. 

Households characteristics’ such age, income, occupation and education are positively determine the 

probability of accepting the given bid value of improved water. The bid value, quality, source of water and 

quantity variables negatively affect the probability of accepting bid value of improved water in probit model. 

Those variables affecting the likely of willingness to pay positively also have fortunately the same sign in tobit 

model of determining the maximum willingness to pay. From the result of this study, we concluded that the 

mean willingness to pay for one Jeri can of improved water was 31.5 cents and 42.7 cents in closed ended and 

open-ended formats respectively. Thus, the households’ mean willingness to pay for improved water is between 

the interval of 31.5 and 42.7 cents for 20 liters of improved water. This result is by far more than the current 

tariff structure of the town’s water supply and sewerage enterprise which is about 9 cents per 20 liters container 

in the block of 0-3m3, 4-5m3 11cents,6-8m3 12cents,9-11m3 13.5cents and >12m3 15cents.  

The aggregate willingness to pay of households was also estimated to be 1881052 cents for one Jeri can of 

20 liters. The aggregate willingness to pay households per month is estimated to 1.6 million birr. Therefore, if 

the improvement scenario can be effected it not only solves the shortage of improved water problems but also 

the town’s water supply and sewerage enterprise can increase it revenue and able to sustain the growing 

improved water demand. 

 

4.2. Recommendations 

This section deals with some policy recommendations derived from the results of the study findings.  

This study reveals households are not satisfied with the current water supply services due to low quantity, 

poor quality and low coverage. Households are willing to pay more than the current tariff if the improvement 

programs are conducted. Therefore, the town’s water supply and sewerage enterprise should undertake the 

construction of additional boreholes to meet the daily per capita consumption standards. 

Most of the time urban utility providers look into the supply side of the service, which is often constrained 

by financial resources. However, we recommend the problem require intensive demand side study in order to 

arrange cost recovery strategies in urban utility provisions. 

The current tariff structure policy should base on the willingness to pay and affordability of residents. The 

result shows that as income level of households’ increases the probability of paying for improvement scenario 

also increases. This implies that cross subsidization strategy is appropriate since higher income group can 

subsidize the lower income through progressive tariff structure. 

The water supply and sewerage enterprise should also increase the current households’ private pipe 

connections as improve services and collect sufficient revenue.  

Occupation status and income have positive and significant effect on households’ willingness to pay for 

improved water, thus the town’s administration should focus on job creation activities especially for youth 

section of society. Since educated section are more willing to pay than uneducated one, the concerning body 

should work hard in promoting adult education in particular. 
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