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Abstract 

This study analyzes the willingness to pay for improved water supply services by households for 

Haik town. The Contingent Valuation Method (CVivf) was utilized to obtain estimates of 

Willingness to Pay (WTP) for improved domestic water supply services to current and future 

generations. Analysis of bid function underlying the WTP re.ljJonses was undertaken, with a 

range of explanatory variables being investigated In this contingent valuation survey, we 

adopted a dichotomous choice with follow-up debrieflng questions, as well as open-ended 

follow-up question to model individual's WTP. Descriptive analysis as well as two analytical 

models namely Tobit and Probit model and Ordinmy Least Squares (OLS) were used A sample 

of 145 household heads was taken. We used stratified sampling method followed by simple 

random sampling to select the required sample. The survey was conducted using a face- to- face 

interview to the selected sample of household heads. The study results show that the mean 

annual WTP of Total Economic Value (TEV) of improved domestic water supply services is 

about 239.28 Birr per annum, which seems to be 0 significant amount based on key 

socioeconomic explanatory variables suggested by economic theory. The mean WTP values are 

24.75 and 2 7. 37 cents per Baldi (a 20 liter bucket) for the improved water supply service as 

calculated Fom the Tobit and Probit models, respectively. The total WTP amount Fom the total 

of 4,590 households in the study area of Haik town is Birr 1,136.03 per Baldi or Birr 4,544.12 

per a day at average service lee of 24. 75 cent per Baldi. Accordingly, the mean WTP is unlikely 

to be a realistic value that can gauge the TE V of improved domestic water supply services. 

However, the study also shows that the TEV of improved domestic water supply services is likely 

to be difficult to estimate. 

Keywords: Contingent valuation method; Economic value; Willingness to Pay; Domestic water 

supply services; Haik town. 
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Chapter One: Introduction 

1.1. Background 

In many parts of the wo rld water is becoming a sca rce good (Postel et al. 1996; Gleick 1996; 

United Nations 1997). And as wate r reso urces prov ide important benefits to humankind (both 

commod ity benefits and env ironme ntal services), severa l academics ho ld that water w ill be ' the 

oil of the twenty-first century'. 

Due to the increasing scarcity o f water, co mpetit ion and conflicts amo ng uses and users of water 

arise. It is therefore necessary to make decisions about co nservation and a llocat ion of water that 

are compatib le wit h socia l objectives such as economic efficiency, sustainab ility and equ ity. 

Like other ecosystem services, the value of water derives from its impo ltance and contribution to 

the well-being of humanki nd and other life on earth. Fresh water is essentia l to the survival 

(physio log ical need) of all li v ing creat ures including human beings (provisioning services).Water 

a lso prov ides indirect use benefits as an intermed iate input in econom ic production(irrigation and 

industry) and in maintenance of critica l ecolog ica l processes and functions (eco logica l 

production, for example, regu lat ing and suppo rting services). People also use water for 

recreational, aesthet ic, soc ial and rel ig ious purposes (cu ltural services). The above econo mic, 

ecological and soc io cultural va lues of water are co nce ived and measured indifferent ways, 

depending on disc iplines of stud y and philosophica l conceptions of enqui rers. 

The Dublin Statement (ICWE 1992) made in January 1992 and elaborated in Agenda 21 of the 

United Nations Conference on the Environment and Development held in Rio de Janeiro in 1992 

(UNCED 1992), addressed the need for an integrated management of water resources. These 

documents stated that water shou ld be regarded as an econom ic good. Later, at the Second World 

Water Forum held in The Hague in 2000, agreement was reached that the fu ll resource va lue 

(economic, soc ial , cu ltural and environmental) should be recognized in water management 

decisions, and that changes in perceptions and att itudes are required at a ll leve ls to reflect the 

true value o f water as a resource (World Water Cou nc il 2000). 
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Therefore, the co ncept that water should be recognized and treated as an eco nomic good has 

already bee n accepted and enshrined in offi c ia l internat ional co mmitments thro ugho ut the wo rld . 

Water services are often acquired (prov ided) free of charge or at a price that usua ll y does not 

reflect its true socia l va lue . The co nsequence o f this wedge between pri vate and soc ia l value is 

typically suboptimal use of the service, including over-po llutio n. Va lu ation he lps to assess 

magnitudes and identify causes of such d ivergences betwee n pri vate and soc ia l va lues, and hence 

generates va luable in fo rmat ion fo r the appropr iate po licy interve ntion options to co rrect 

imperfectio ns in supply a nd use of water serv ices . Exam ples o f such insti tut ional and po li cy 

failures include open access to water, po llution externa lities and the use of water as public or 

co llective good for recreat ion, waste ass imilation, fl ood mitigat ion, navigation, and so on. In 

such s ituat io ns, water va lu at io n is useful in designing water-pricin g po licy and se lect ion o f the 

appropr iate eco no mic in struments to achieve better use o f water reso urces . Instruments for 

eco nomica lly effici ent water use inc lude ass ignme nt of property ri ghts, creation of water 

markets, taxes on water depletio n and po llution, and incentives for water co nservation. 

To full y assess the econo mic des irability o f environmenta l po lic ies, ana lysts must estimate the 

value o f non-market co mmodities . Overloo king or ignoring the services prov ided by no n-market 

co mmodities in cost-benefi t ana lyses and other empirica l eco no mic studies severe ly und ermin e 

the accuracy and re levance of th e results. S in ce the 1960s, severa l non-market valuation 

techniques have been deve loped in recognit ion of the impol1ance of these services. Of these 

techniques, the most co mmon ly used is contingent va luation (CV). Its fl ex ibili ty fac ili tates 

va luation of a w ide variety of non-market goods, inc luding those not currently prov id ed. Perhaps 

more importantly, CV enables researche rs to assess total va lue that inc lude pass ive use va lue . 

In many in stances, the magnitude of pass ive use va lue may be substantial. However, it has often 

go ne unmeasured. Inc lu s io n o f pass ive use value potentia lly increases the stakes in natura l 

reso urce damage assessments and may tip the sca les in favo r of prese rving natural reso urces over 

deve lopment in indiv idual project analyses. 

World Hea lth Organizat io n ( WHO) defines do mestic water as be ing "water used for a ll usua l 

domestic purposes inc luding co nsun' ptio n, bathi ng and foo d preparat io n". T he quantity of wate r 
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delivered and used for house ho lds is certa inl y an important aspect of do mestic water supplies 

which influences hyg iene and th us public health. 

Governments in developing countries have o ften subs idized water supplies, typica lly in an 

attempt to achieve soc ial and hea lth benefits for low-income house ho ld s that compr ise a large 

majority of the rural population (Whittington et al. 1998). Furthermore, deve loping countries 

have made huge investme nts in their rural water suppl ies under the presumptio n that loca l 

commun ities w ill be in vo lved in their maintenance and operation. 

Many scholars c la im that water-supp ly projects w ill be susta inab le when consumers are w illing 

to pay user charges that are sufficie nt to cover a ll costs in excess of grants. WTP can be taken as 

an ind ication of the demand for improved serv ices and their potent ial sustainabi lity (Ka liba et al. 

2003). In contrast, other o bservers have concluded that rural wate r systems are unli ke ly to be 

sustainable unless gra nts are ava ilable to finance most o r all in itia l construct ion costs (Bohm et 

a l. 1993). 

Water supply serv ice in Ethiop ia is far below the required leve l. Accordi ng to Centra l Statistical 

Autho rity (CSA 2000) cited by Mini stry of Water Resources (MoWR 2003) states that fo r a ll 

the water developme nt activ ities ach ieved so far, the average access to safe water supply is 28% 

of the total population of Ethiopia. The average per-capita consumption in urban areas is c lose 

to 15 Iped (l itter per capita per day). This can be taken as an example o f a very low supply and 

coverage leve l. 

Lack of adequate and safe water supp ly and sa nitation remain two of the ma in transmitters of 

disease in Ethiopia such as diarrhea , cho lera and dysentery, which are potential ca uses of loss of 

life especia lly in the case of child ren. Moreover, water and sa nitatio n inadequacies hinder 

eco nomic and soc ial development that co nst itutes a major impediment to poverty al leviation. 

Hence, in order to assess the househo ld w illingness to pay (WTP) fo r improved water supply 

services the study employed a contingent va luation method (CYM). This method in vo lves 

obtaining d irect informa tion fro m ind ividual house hold about their WTP for improvement in 

water service. Thus, this study tries to estimate the total eco nom ic va lues for improved water 

service by households of the Ha ik town based on their WTP. 
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1.2 . Statement ofthe Problem 

Regard ing water as an econo mic good can be one of the too ls used to improve water reso urces 

management. Att ributing economic va lues to water is in that case a necessary task. But 

estimat ing the va lue o f water is complex, beca use, g iven its phys ica l nature, the eco nomic 

va luat ion o f many o f its bene fi ts a nd se rvices is a co ntrovers ial iss ue . As a co mmodity, water has 

spec ia l feat ures; for examp le, nature prov ides its supp ly pa rt ly as a store and part ly as a flow, and 

it is ava ilab le w ithout cost in so me locations but at a rather high cost (d ue to transpo ltatio n) in 

others. 

However, measures of econo mic value provide use fu l po licy in fo rmation to gu ide decis io n­

making and strateg ic p lann ing for deve lopment and a llocation of water resources towards the 

goa ls of efficiency, eq u ity and susta inabili ty. Efficie nt and eq uitab le a llocat ion of water takes 

into acco unt the va lue of water used by co mpeting end-use rs in the prese nt generatio n, the 

a llocat ion of reso urces between present and future generations, and the degree of t reatment of 

wastes d ischarged to water or other acti vit ies that affect water qua lity. 

Water service prov id ers are often unde r pressure to improve do mest ic water services, witho ut 

assess ing how va luable these improvements wo uld be to consumers. In deve lop in g countries, 

many master p lans of new t reatment p lants and dist ri butio n syste ms unquest iona bly take the 

eng ineer domi nated supply side approach whi le the nature o f water users ' needs is neg lected. 

Crit ic isms of this approach foc us o n the fa il ure of such programs which igno re the demographic 

and fina ncia l rea lities (Whitt ington et a l. \ 993). From the mid 1980 ' s, a new vision based on the 

demand or iented approac h has emerged. Th is new approach asserts that water uti lity bodies need 

to understand actua l ho use ho ld 's water use behav ior a nd the observed ab ili ty and WTP for 

improved water serv ices (Whittington et a l. 1990). 

Similarly, in Ethiopia most previo us stud ies made on water supply system foc us on the 

deve lop ment of supp ly-oriented approach to dea l with the water supp ly service prob lems. But 

a lo ng this, to atta in an improved wate r service to res idents, an assess me nt 0 11 effect ive de mands 

of the majority of the househo lds need to be made. 

Previous study done by Kinfe and Berhanu (2007) on Va luing Water Supply Service 

Improveme nts in Addi s Aba ba had appl ied cont inge nt va luat ion met hod. T he va luat ion was 
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ana lyzed by using Tobit and Pro bit eco nometr ic mode ls. These models were used to estimate 

mean and median WTP. The study had also invest igated factors affecting household 's WTP. 

However; thi s study failed to cons ider the fu ll va lues, i.e. the tota l economic va lues (use and 

non-use values) , of domest ic water supply services in which the services has these attributes. 

Sim il ar ly Atsede (20 I 0) made a study on domestic water demand for Mekelle City fo llowing 

s imilar methodo logy. This stud y co ncerned onl y the use va lues of the service im provement. 

These studies were not able to just ify the reaso ns for accepting or reject io n of the hypothet ica l 

scenar ios deve loped fo r improvement in the service. 

Since the eco nomic va lue (use and non-use va lue) o f wate r is the key component of an 

appropr iate incentive for effic iency, susta inability and accountability, the re is a need to research 

the demand. This helps to understa nd the fundamenta l econo mic value the consumer p laces on 

the improved water serv ice so that the value that reflects the ab il ity and will ingness of the 

househo lds to pay fo r the improved water services cou ld serve as a strategy for cost recovery and 

reso urce conservation. 

1.3. Research Questions 

The main research quest ion is "what are the poss ible factors affecting househo lds WTP and the 

tota l econo mic va lue of domestic water supply serv ices?" 

The specific questions are : 

I. What is the current status of domestic water supp ly services? 

2. What are the main facto rs affect ing households WTP for the improved domestic water 

supp ly services in terms of both water qual ity and quanti ty? 

3. What are the reasons for accepting or rejecting of the co nti nge nt va lu at io n scenario I.e. 

hypothetica l improvement for domestic water supp ly se rvices? 

4. What is the total eco nom ic value of improved domestic water supply services in pract ice? 

1.4. Objectives of the Study 

The general objectives of the stud y on whic h thi s paper is based are to establ ish the possib le 

facto rs affecting households WTP and to estimate the total economic va lue of domest ic water 

supply services in Haik town. 
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T he specific o bjectives of the study are des igned to: -

I . Describe the status quo o f do mestic water supply serv ices 

2. Determine the main facto r that affects the households' WTP fo r improved domestic water 

supp ly services in terms of both water quality and quantity fo r current and future 

generatio ns 

3. Investigate the reasons of accepting or rejecting of the contingent va luation scenarIO I. e. 

hypothetical improvement fo r domest ic water supply services 

4. Provide information on the tota l eco nomic va lue of improved do mestic water supply 

services in practice 

1.5. Limitation of the stlld~; 

Since the stud y use a hypothetica l market to value domestic water supply service improvement , 

there might be difference between act ual and hypothetical improvement. Moreover, respo ndents 

may not te ll their true WTP. Thus, care should be taken in interpretat ion and in us in g the results. 

Furthermore, due to time and reso urce constraints the sa mp le s ize is limited to 145 households. 

1.6. Significance of the Study 

The result of the study may prov ide background information for status quo of the town 's 

domest ic water supp ly services situation and the va lue ho useho ld's placed for an improved 

do mest ic water supp ly services in terms of both its quant ity and qua lity. The WTP va lues 

estimated prov ide crucial informat ion for/on: 

• Assess ing economic viabi I ity 0 f projects 

• Settin g affordable tariffs 

• Eva luating policy a lternat ives 

• Assessi ng financia l sustainability 

• Desig ning socially equitable subs idi es a nd 

• Factors that affect their WTP 
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Chapter Two: Literature Review 

This chapter rev iews the theo retical a nd empiri ca l issue in the area of en viro nmenta l goods, 

particularly do mestic water supp ly service. First, the rev iew focuses o n theoret ical issue such as 

eco nomic va lu ation o f environmenta l reso urces, the va luat ion technique and its underlying 

theo retical framework and then rev iews application of the tec hniqu e. 

2.1 . The Concept of Total Economic Value 

Eco nomic va lues are anthropocentric not ions and are based on s ituations of cho ice. The 

eco nomic de fin itio n of va lue is rooted in the idea that many reso urces are scarce. That means 

that the dem and fo r those reso urces is great re lati ve to the ir availa bility. There is never enough 

water or land or labor to do a ll the thin gs that a ll indi vid ua ls might wis h. Because reso urces are 

scarce, it is necessary to make cho ices abo ut how soc iety wil l use what is ava ilable. T hese 

cho ices are often based on co mplex trade-offs; thus, va lue is revea led in how indi vidual s and 

soc iety co llective ly choose to a llocate these reso urces. 

T he economic co ncept o f va lue has its fo undation in neoc lass ical we lfa re eco no mics. Welfare 

economics is the sc ience o f determinin g how available reso urces ma y be best used to promote 

human we lfare. It seeks to develop bettcr procedures (without prejud ice towards eithe r the public 

or the pri vate sector) for allocat ing the tota l reso urce base ( labo r, capital, land, etc.) among 

potent ia l uses and users in order to meet ind ividual and group needs. Indi vidual s need material 

reso urces to improve the ir eco no mic we ll-be in g, a hea lthy environment to ma inta in the ir 

phys ica l well-being, and psycho log ica ll y satisfying experiences to ma intain the ir menta l 

wellbe ing (James and Lee 197 1). 

The bas ic premises of welfa re eco no mics is that the purpose of econo mic acti vity is to increase 

the we ll-be ing of the ind ividua ls who make up a soc iety, and that each indi v idua l is the best 

judge o fhis/he r own we lfare. This welfare depends not only on the indi vidual 's co nsumption of 

pri vate goods and o f goods and serv ices prod uced by the gove rn me nt, but also on the quant it ies 

and qua lit ies they rece ive o f nonmarket goods and service flows fi'om t he reso urce -environment 

system e.g. hea lth, visual ameniti es and opportunities for o utdoor recreation. 
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It follows that the bas is for deriving measures of the economic value of changes in resource­

environmenta l systems is their effect on human we lfare. The anthropocentric focus of economic 

valuation does not preclude a concern for the survi val and well-being of other species. 

Individuals may va lue the surv iva l of other species not only because of the uses people make of 

them (for food or recreation, for example) , but a lso because of an a lt rui stic or ethical concern. 

The latter can give rise to non-use values (Freeman 1993a). 

The term total va lue, synonymous w ith true WTP or WT A, arose in environmental economics 

with the awareness that substant ia l portions of WTP or WTA were not accounted for in the 

measure of economic value obtained using market prices or revealed preference techniques. In 

this sense , WTP and WTA estimates derived using those approaches are defective s ince welfare 

gains or losses may be over looked if passive use va lu e is decisive. 

According to Rogers et al. (2002), Raucher et al. (2005), and Turner et al. (2004) the concept 

behind the Total Economic Value (TEV) is that any good or service is constituted of different 

attributes, some of which are concrete and easily measured, whi le others may be more difficult to 

quantify. The TEV is broken-down into two main values, those are: use-values and nonuse 

values (Rogers et al. 2002). 

I) Use va lue: this va lue can be subdivided into direct use va lue or indirect use value. Direct use 

va lue is consumptive, extractive, or structura l. Use va lue derives from goods which can be 

extracted, consumed, or d irect ly enjoyed. Direct uses of wate r include drinking, waste disposal 

and industrial process ing. The use value of water to a manufacturer is closely related to the 

degree to which water is a necessary part of the production ofa given good. Other direct uses of 

water include recreation, spol1, and fishing . In contrast, indirect use values are those in wh ich 

water is indirectly used to produce a good. The indirect use values occu r from the natural 

function ing of ecosystem. Such indirect use of water is characte rized by its fewer benefits, which 

are not traded in any market and are sometimes referred to as un-priced benefits to water users. 

2) Non-use va lue: this value of domestic water supply services includes intangible benefits that 

households derive without any direct or indirect use. The non-use va lu es can however, be 

subdivided into existence, bequest, ancl option value. In this study, ex istence value reflects 

benefits from the improvements of domestic water supply serv ices that can play an impol1ant 
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ro le to avo id hea lth dangers and impacts. Many ho useho lds are wi lling to pay fo r protection fro m 

such hea lth impacts o f water serv ices, even those located in remote. Bequest va lue is the value a 

habita nt places on the ability to co nserve a reso urce so th at it can be used by future generations. 

In other word s, respondents might be w illing to pay to restore water quality for the time be ing 

and in future, with the assumption that from knowledge that the ir he irs a nd fu ture generations 

w ill have good water quality. The third part o f nonuse value is option va lue; the concept o f 

option value re fers to the va lue placed o n a reso urce's future use. 

In genera l, the T EV of water can be defi ned as a co mbination o f use and non-use va lues. Use 

va lue inc ludes d irect and indirect use va lue. No n-use va lue inc ludes ex istence and bequ est value, 

s ince option value could be c lassi fi ed ma inly under no n-use value. In other word s, the T EV of 

water inc ludes the full va lue o f water at different sectors, mainl y do mest ic, agr iculture, and 

industria l. This study is deali ng w ith do mest ic water supply services. Acco rding ly, in this study 

the househo ld 's WTP is investigated fo r improved domestic water suppl y services for current 

and future generations. 

2.2. The Importance of a Rational Water Pricing Policy 

It is qu ite co mmon in many parts of the wo rld fo r water to be prov ided to users at a price lower 

than the marg ina l or even average supply cost. In such cases there is no incentive for 

co nservation and waste reductio n. Th is leads to a paradox ica l si tuation: where the water reso urce 

is a lready under stress, the subs id y enco urages use rs to make addi t iona l demand upon it. 

The a lternat ive approach is to recognize that water reso urces are limited and new so urces cannot 

be developed indefinite ly. Users should pay a fa ir price for water in order to re fl ect its value to 

society as a scarce resource. With tariffs mov ing towards full cost recovery (average cost 

pricing), high-value users o ught to be able to obtain the water they need at an economica l price. 

'Getting prices right ' is seen as a reaso na ble way to allocate water effic ient ly, but how to 

acco mpli sh it remains a de batab le issue, s ince water pric ing mec hani sms are sens it ive to the 

phys ical, soc ia l, institutiona l and po lit ica l setting in each co untry. 

Demand management in so me fo rm must ultim ate ly be applied and the use o f pric ing is an 

effect ive in strument which ca n be defended by rationa l a nd object ive arguments. If water is 

viewed simpl y as a co mmodity, fo rgetting fo r the mo me nt its spiritua l a nd aesthetic aspects in 
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many cu ltures, it wo uld be reasonable to expect that it should be priced to cover at least its cost 

of provisio n, and priced so that low-va lue uses are discouraged and supplies are ava ilable for the 

higher-va lu e users who are able a nd willing to pay for it. However, a st rict appl ication of these 

principles needs to be handled w ith so me caution, to ensu re, for example, that the poorest peo ple 

in the commun ity are not disadva ntaged and that the app li cation of these economic principles 

does not disregard the spiritual and cultural beliefs associated w ith water. This is not necessarily 

a prob lem. According to Wh ittington et al. (1991) , under water subs idy conditions it is genera ll y 

the richest part of the community, which is connected by pipeline-to the supp ly, whether for 

irr igation water or domestic purposes, that rece ives the greatest benefits fro m obta in ing water 

below the provision costs. It is the poor urban dwe ller who bu ys water by the bucket fro m a 

standp ipe sa lesman who often pays the highest per-unit cost. Savenije (1999) refe rs this s ituatio n 

' free water dilemma ': a s ituation which ironically results in rich people getting water free or very 

cheaply and poor people buying water at excess ive rates or drinking unsafe water. 

The development of a prici ng policy to manage water demand requires a methodo logy for 

est imating the va lue of water, in order to determine in a reasonable and equitable fashio n what 

prices are to be charged. In addition, it is necessary to ensure that the impacts of the pricing 

policy on all- the affected stakeho ld ers are understood and considered . While the concept of 

rea li stic pricing ho lds the promise of a better al location of water, it has to be introduced in a 

manner that wi ll not pena lize co mmuniti es whose oppOItunities were alread y limited. To 

guarantee this, so me sort of mode ling or sim ulat ion stud y could be done before the po licy is 

implemented. 

Water pricing po licies are not s imply the result of certain econo mic theorie s, but are rather 

impOitant instruments to ach ieve nat ional and reg io nal goa ls. Many advantages can be gained by 

ascribing a value to water and charg ing users a tariff re lated to this va lue (Saven ije 1999 and 

Perry 200 I): 

• Recovering the cost of providing the (supply) serv ice 

• Prov is ion of funds fo r water deve lop ments 

• Proper allocat ion and reso lution o f water reso urce conflicts (reallocat ion) between 

sectors and users 

• Environmenta l benefits, by releas ing more water for environmental usage 
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• Demand manageme nt , reducing the demand for water 

• Promotion o f production of certain crops 

• Promotion of deve lopment in certain reg ions 

• Redi stributio n of income among econo mi c sectors 

When pricing policies are viewed as a too l to st imulate soc io -econo mic de ve lop ment, prices 

cannot be determined by economic criteria a lone. Their soc ial , environmenta l and technical 

impacts should also be taken into account. Thus, for example, when considering water reso urces 

deve lopment for agr iculture, attention should be paid to farmers ' ability and willingness to pay, 

producti vity of the land , profitability of the irrigat ion project, national agricultural production 

objectives, and social benefit s liOln irrigation deve lopment. 

It is understandable that governments in many cases hes itate to increase water prices. This is 

because they can foresee var ious hurdles, such as the inflationary effect (by charging for a 

commodity that is universa ll y used) . However, ev idence is growing that the advantages 

mentioned above outweigh the potential di sadvantages. 

2.3. Demand Management: The Water Transition 

Usually, the is sue of water allocation is not tackled in a trul y market-determined fi·amework. 

Prices charged for irrigat io n water provided by public agencies are often nominal and unrelated 

to either the cost o f suppl y or the benefits deri ved. Prices charged for domestic water supply or 

sewage disposa l are se ldom arrived at through a market-type interaction between suppliers and 

users of such services. The reaso ns for this are that: (1) in most soc ieties the services of natural 

watercourses are not privately owned (they are usuall y cons idered common property); and (2) 

leve ls of water supply and water price ha ve often been set by administrative decision. 

Szesztay ( 1976) has depicted three distinct sequential phases. During the first (the water­

abundance phase) only one direction of development exists: that of increasing the supply (water­

resources eng ineering) in response to rising demand. The situation starts to change when the 

readily available local so urces of water supply and development potentials beg in to be exhausted. 

In the seco nd stage, the emerging water-scarcity problems are tack led by carefu ll y balanced 

efforts both to increase supply and to use wate r and water-related services more efficiently. 
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In thi s stage, the conceptua l and institut iona l framewo rks of water management and of integrated 

river basin development grad uall y gai n recognition. With further increased pressures on water 

ava ila bi lity and on water-related deve lop ment potentia ls, the rapidl y rising marg ina l cost of 

supply reaches a critical leve l. Th is causes changes in the reg ion's soc io -eco nom ic goals and 

va lue systems, and pushes it toward both rationa l use and water conservation. Th us, in the third 

stage, attention is paid to the manage ment and co ntro l of demand, via water conservation 

technology and the use of mo re effect ive pricing mechanisms. 

Simi larly, Hoekstra ( 1998) refe rred to the three phases of the chang ing interaction between wate r 

and development as the water transition. In simp le terms it means that increas ing water demand 

results in increas ing water scarc ity, whic h in turn causes the stab ilization o f water demand 

through increased water use effic iency and reduced pollution. 

2.4. Economic Valuation of Environmental Resources 

The co ncept of eco no mic val ue is embedded in the uti litari an approac h, which is based on the 

principles of humans' preference sati sfaction. This va lue paradigm assumes that peo ple have a 

quantitative (card inal) uti lity sca le against which they measure the relative degree o f satisfactio n 

(happiness or p leasure) they derive fro m consumption of alternative o bjects (goods and services) 

or the ir poss ib le combinatio ns. Wh ile card ina l utility (we lfare) funct ions cannot be direct ly 

observed and measured , co ntempora ry eco no mics has developed theoretical and analytical 

framewor ks through which knowledge o f the structu re of personal preferences ca n be indirectly 

obtained from their observed eco nomi c cho ices. The mechanism through which people revea l 

their preferences is the ir demand and supply decisions (the acts of bu ying and se lling different 

quantities of goods at d ifferent pr ices) , which provide info rmation on how peop le ho ld re lat ive 

va lues to different o bjects. 

According to the ut ilitarian approach, a commodity has eco nomic val ue when users are willing to 

pay for it rather than do without. The eco nom ic val ue ofa commodity is the price a perso n wo uld 

pay for it (or, on the other s id e "f the transaction , the amount a person must be pa id in 

compensatio n to palt w ith it). Economic va lues can be observed when people make a choice 

(revea l prefe rences) among compet ing products avai lable for barter trade and va lues need not be 

expressed only in mo netary units). 
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In competitive markets, the process of exchange establishes a price that represents the marginal 

economic value, that is , the value of the last (marginal) units sold. An economically efficient 

a llocation of water occurs when the marginal value of water is equalized across all uses because 

this allocation maximizes the net soc ial benefit from water use. However, water is rarely 

supp lied by competitive markets, and the price, if any, charged for water usually does not reflect 

its economic value. 

According to Young (1996), water is a distinctive commodity and two factors have inhibited the 

development of competitive water markets for water: its necessity for human surviva l and its 

natural characteristics. In econom ic terms, water is an essential commodity so the value 

(wi llingness-to-pay) for a basic survival amount is infi nite. Once basic needs are met, economic 

valuation can make an impoltant contribution to decisions about allocating water. 

Natural characteristics of water are a second factor inhibiting the emergence of competitive 

markets. Water supply often has the characteristics of a natural monopoly because water storage 

and distribution are often subject to considerable economies of sca le . Propelty rights, which are 

essent ia l for competitive markets, are often absent and not always easy to define . Exc lusive 

propelty rights cannot be defined when uses of water exhibit characteristics of a publ ic good (for 

example, flood mitigation) or a col lcctivc good (such as a sink for wastes, 01' potable water to 

maintain public health). Exc lusive property rights are a lso difficult to define when water is 

subject to sequentia l USe. Multiple use of water, such as a reservoir that suppl ies water 

simu ltaneously for recreation, hydroelectric power, irrigation and municipal use, also poses 

challenges for property rights. Water is a ' bulky' commodity, that is, its weight-to-value ratio is 

very high, inhibiting the development of markets beyond loca l area. There is very little 

international trade in water unless the water flows naturally between two countries. 

In the absence of water markets or where markets function poorly, valuat ion techniques must be 

used to estimate the econom ic value of water, wh ich is ca lled a 'shadow price ' . Econom ists have 

many techniques for estimating shadow prices, including shadow prices for nonmarket 

env ironmental services, and a great deal of practical experience app lying these techniques. Some 

techniques are more widely used for water and water services than other environmental goods 

and services. 

13 



Treating enviro nmental syste ms as eco no mic assets that prov ide goods and services has beco me 

an establ ished approach in enviro nme ntal econo mic s. When regarded as an asset, the econo mic 

va lue o f a reso urce as enviro nmenta l system is defi ned as the sum of the present va lu es of the 

flows o f a ll the goods and services provided by the system (Freeman 1993a). As many of these 

goods and services are not t raded in markets, the econo mic va lue o f a natura l asset may be 

substantially higher than its market price . Fo r exa mple, the va lu e of wetland services such as 

wi ldli fe habitat, fl ood co ntrol and aq uife r rec harge co uld be s ignificantly higher than the 

wetland's va lue fo r res ide ntia l or commerc ia l purposes on the land market. 

According to Randa ll ( 1986), the va luation problem ari ses whenever one wants to compare the 

eco nomic producti vity of so me ex isting env ironment ent ity w ith the producti vity that could be 

obtained by implement ing a pro posa l to mod ify it. Fo r Yo ung ( 1996) the eco no mic va lue of an 

env ironmenta l reso urce is measured by the summation of many users' WTP for the goods or 

services in qu est ion. WTP is a mo netary measure of the inte ns ity o f individua l prefe rences. 

Therefore, eco nomic va luatio n of natura l reso urces is the process of express ing preferences for 

benefic ia l effects or preferences against ad verse effects of po li cy initiat ives in a monetary unit. 

Acco rd ing to Lipto n et a l. ( 1995) in estimat ing the eco no mic val ue of a natu ral reso urce, the 

eco no mist attempts to answer one of these two questions: 

• How much are peo ple w illing to trade (g ive up) o f other goods and services to have so me 

natura l reso urce o r reso urce service? 

• How much better off wo uld peop le be if a pol icy or manage ment plan actions were 

implemented and the amo unt o r qua lity o f a reso urce or reso urce service were improved? 

Peop le may react fro m the notion of plac ing a va lue on the natura l environment. For Freeman 

( 1993a) , some peo ple may be d istrustful of eco nomists' efforts to extend economi c 

measurements to such things as human hea lth and safety, the natura l enviro nme nt and aesthet ics, 

and to red uce as many variables as poss ible to co mmensurate monetary measures. Although 

so me skepticism about the eco no mist 's propensity for mo netary measurements is good and 

necessary, it should not be overdone. It is not correct to say that there are so meth ing's, such as 

one hu man life or the preservation of a certain species, that cannot be va lued in eco no mic te rms. 

The rea l wor ld often creates si tuat io ns where trade -o ffs between such things as deaths avo ided 

and so me other things o f val ue cannot be avoided . 
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Basica ll y two theoretica l approaches (di rect and ind irect) are used fo r mak ing re liab le est imates 

of househo ld 's response fo r improvements in service and qua lity ofwater (A bda llah et a I.1 992) . 

( i) The d irect approach uses stated preference in which s imple direct questions like " how 

much an indi vidua l is w illing to pay for the imp roved water service?" are asked. Such 

approach is ca lled continge nt va luat ion method. 

( ii) The ind irect approach often referred to as revea led prefere nce that uses data on observed 

water use behav io r. The ins ight be hind this approach is that peo ple cannot buy the non­

market goods like clean lake water o r unspo iled environment d irectly but so metimes 

there exist market goods that serve as a partia l substitute for the no n-market good. 

Eco nomists use indirect methods to make inferences abo ut markets that are linked to the 

environmental good unde r in vest igation. While there a re many indirect estimation 

methods, the researcher consider two common on bene fi t va lu ation: the trave l cost 

method (TCM) and the hedonic price method (HPM) . 

The trave l cost method (TCM) is wide ly used to measure the de mand fo r , or value of, water­

based recreationa l serv ices. It ind irect ly measures the va lu e of water recreation services by 

estimating how much peo ple are w illing to pay to trave l to that site. The TCM is used bot h as a 

benefit-based or cost bascd method o f va luation. For instance, the cost of trave l (act ua l trave l 

expense) is often used to serve as a proxy for the price of enjoy ing thi s water service. On the 

other hand , in fo rmation abo ut trave l costs and other socioeconomic characterist ics of users that 

affect demand ( for example, income, distance from site , and so on) is co llected through s ite 

surveys and aggregated to est imate a demand curve. or several demand curves fo r di fferent zones 

around the site. Most costs assoc iated w ith trave l can be eas il y measured. However, there 

remains co ntroversy over whether to inc lude the vis itor's trave l time as part o f the cost, and, if 

so, how to va lue it. 

The TCM depends on in fo rmation abo ut the amo unt of mo ney and tim e peo ple spent getting into 

a site to in fer a val ue fo r that site. According to Ca llan and Tho mas ( 1996) , TCM has a primary 

advantage of measuring environmenta l benefit s based on actual beha vior, but it igno res non-use 

val ue. Furt hermo re, thi s method focuses on recreat io nal use, mak ing it ineffect ive for est imat ing 

any incremental benefit s that might be accrue to commerc ia l users of a reso urce. 
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The hedonic price method (HP M) is based on the theory that a good or service is va lu ed for the 

att ributes or characterist ics it possesses. Thi s perception o f va lue suggests that implic it or 

hedo nic pri ce ex ist for indi vidua l produ ct attributes, and these ca n be determ ined from the 

exp lic it price of the prod uct. According to Carso n (2000), however, th is method does not capture 

no n-use va lues that are very important when we dea l with environment and hence underestimate 

the total econo mi c va lue. 

Although info rmat io n may not be ava ila ble for d irect est imation o f the demand for or margina l 

va lue of water, availabi lity of in fo rmation on a surrogate market of another good or service that 

is directly li nked to a particular service o f water will a llow indirect est imat ion o f the demand fo r 

or va lue of that water serv ice. For example, the va lue of a piece of la nd or property typica ll y 

reflects the va lue of the bund le o f attributes that comes w ith it and ca nnot be so ld separately. For 

agricul tu re, the bund le in cludes such things as so il qua lity, ex isting farm infrastructure and water 

reso urces (that is, abundance of ground water or prox im ity to so urces of surface water). For 

co nsumers, the purchase ofa ho use is a bund le including character ist ics of the bu ilding itse lf (for 

exa mple, s ize, age), and characteristics o f the surrounding area including access to water -based 

recreat ion, water qua lity a nd the aesthetic beauty o f water. In such s ituat io ns, the method of 

hedonic pric ing uses la nd o r property markets' in for mation to deri ve indirectly demand for, or 

va lue of the water service d irectly linked to that market. 

Economists a re often asked to determine the va lue of a part icu lar set of reso urces or the costs and 

be ne fi ts assoc iated w ith changes in reso urce ava ilab il ity or qua lity. In such a case, the framewo rk 

for valuing water should li nk changes in the phys ica l character istics (quantity a nd quality) of 

water reso urces to changes in the leve l of services or uses o f the water, and to how soc iety va lues 

these changes. A number of market and no nmarket va lu at ion techniques have bee n developed . 

No n-market va luation, in part icular, is an evo lving spec ia lt y w ith in environme nta l economics 

and is a response to po li cy makers' a nd the pu blic's des ire to co nsider the va lue o f non-marketed 

amenities when making reso urce management decisions. 
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2.S. The Contingent Valuation Method 

2.S.1. Theoretical Review of Contingent Valuation Method 

Resources have econo mic value whenever users are wi ll ing to pay for them rather than do 

w ithout. This implies that reso urces have econom ic va lue on ly if they are scarce. Econom ic 

value is a measure of the maximum amount an indi vidual is willing to forego in other goods and 

services in order to obtain some commodity, service, or state of the world. The trade-otTs peop le 

make when they choose less of one and more of some other commodity revea l so mething about 

the va lues peop le p lace on these goods. The money price of market goods is s impl y a particular 

case of a trade-off ratio , because the money g iven to purchase one unit of o ne e lement of the 

package is a proxy for the qua ntities of one or mo re of the other e lements in the package that had 

to be reduced in order to make the purchase (Freeman 1993a). 

There are cases in which it is not possible to derive value measures from observ ing ind ividua l 

choices through a market. Freeman (1993a) calls the methods developed to measure 

environmenta l va lu es ' hypothet ica l methods ' . Other aut hors use the term 'co nstructed markets' . 

In this approach, respondents (consumers) are offered a hypothetica l market, in whic h they are 

asked to express their WTP for exist ing o r potential env ironmental conditions not registered in 

any rea l market. 

The most commo n form of quest ioning on hypothet ical futures is the CVM. It in vo lves di rect ly 

asking individua ls what they wo uld be WTP for particular goods or services contingent on so me 

hypothetical change in the future state of the world. The monetary values obta ined in thi s way 

are sa id to be co ntinge nt upon the nature of the constructed (hypothet ical or simu lated) market 

and the commodity described in the survey scenario. 

To full y assess the economic desirability of environmental policies , ana lysts must estimate the 

va lue of non-market commodities. Overlooking or ig noring the services provided by non-market 

co mmod ities in cost-benefit anal yses and other emp irical eco nomic studies severely undermine 

the accuracy and relevance of the results. S in ce the 1960s, several non-market valuation 

techniques have been deve loped in recognition of the importance of these services. Of these 

techniques, the most commonly used is contingent va luation (CV). 
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Its flexib ili ty facilitates va luation o f a wide variety of non-market goods, inc luding those not 

currently prov ided. Perhaps more importantly, CY enables researchers to assess tota l va lue that 

include pass ive use value. 

Co ntingent va luation surveys o ften take the fo rm of a bi nary-cho ice instrument (o pen-end ed 

surveys can be more difficult to ana lyse). Ind iv idua ls are g iven a choice between two quantities 

of an environme nta l serv ice, usually the status quo and an a lternat ive that requires a payment. 

Different leve ls of payment are rando ml y ass igned to different indi v idua ls in the sample and the 

response is ana lysed in the same way that behavior in actua l markets is ana lysed. A demand 

curve measuring tota l econo mic va lu e is deri ved by eco no metric anal ys is o f the resu lts a long 

w ith other variables such as inco me and other factors that influence willingness-to-pay 

(demand). A CYM survey requires that survey respondents are we ll info rmed of an 

environmenta l good and its subst itute, a large sa mple and face-to-face surveys . 

The CYM has two variants: wi ll ingness-to-pay (WTP) and w illingness to-accept (WTA); the 

co rrect measure depends o n the pro perty rights to the environmenta l service. Willingness -to-pay 

asks individ ua ls w hat they wo uld be w illing to pay to acquire (or avo id loss of) an environmental 

good. Willingness-to-accept asks how much a consumer wo uld have to be compensated in order 

to g ive up vo luntaril y so me good or level of env ironmenta l se rvice she/he a lready has. Boman ct 

al. (2003) argue that WTP is more co ns istent with nat ional acco unts va lu ation than WTA. Under 

WTA, respondents are not const rai ned by the ir budget when g iv in g answers, which is not 

co nsistent with the monetary measures used in standard national acco unts, that is, ma rket prices 

resulting from consumer demand that is restr icted by income. 

The cho ice between WTP and WTA is a qu estion o f prope rty rig hts . If the individ ua l had the 

right to se ll the good then WTA wo uld be the appropriate measure ; w he reas if the in div idua l had 

to buy to enjoy w ith it WT P wo uld be the correct measure (M itche ll and Carson 1989). But the 

problem is that in case of most public goods it is not c lear what the pro pel1y ri ghts are and who 

ho ld them. 

Hanemann (199 1), states that large difference could be expected between WT A and WT P 

depending upon availability of substitutes. He states that di ffe rence between WTP and WTA not 

only depends upon income effects but a lso the ease with which other cOl11mod ities cou ld be 
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, subst ituted for the give n public good. Ho ld ing income effects consta nt , the fewer the substitutes 

the greater the disparity. With no substitutes, the two measures cou ld d iffer great ly.WTA is not 

co nstrained by one 's income as is WT P. Hence WTA respo nses are usuall y hi gher than WT P 

respo nses fo r the sa me item. 

The CYM typ ica ll y measures total eco nomic va lue fro m which an average va lue can be 

estimated, a lthough it is poss ible to des ign the survey to o bta in info rmat ion abo ut marginal 

va lues, that is, ho w much would yo u pay for a small change/ improve ment. 

The CYM has great fl exibi lity, a llowing valuation of a w id er variety of non -market goods and 

services than is poss ib le w ith any of the indirect techniques (trave l cost, hedon ic pricing, etc) . 

According to Lipto n et a l. ( 1995) it is the on ly method current ly avai lab le for est imating non-use 

values, in other words it is the only method that has any hope of measuring ' ex istence va lues', 

the va lue that indiv idua ls p lace on simp ly knowing the natura l reso urce exists in an improved 

state . Fo r natural reso urces, contingent va lu at ion studies ge nera ll y deri ve va lues thro ugh the 

e licitation of respo ndents' WTP to prevent damage to, or to resto re natura l reso urces. 

The continge nt va luation methodology (CYM) differs fro m the revea led preference methods in 

that it does not re ly o n market data, but asks ind ividuals about the value they place on so mething 

by asking them how much they wou ld be w ill ing to pay fo r it. Thi s is particularly use ful fo r 

e lic it ing the va lue of enviro nme ntal goods and services for which the re are nonmarket prices, 

such as recreation, water qua li ty and aquat ic biod iversity. The CYM was first used several 

decades ago , but became a much mo re popular technique after 1993 when standardized 

guidelines for CYM app lications were set out by a prest ig ious pane l of eco no mists following a 

d isastrous o il spi ll o ff the Alaskan coast (NOAA 1993). In terms o f number of publications, the 

CYM is currently the dom inant method for va lu atio n of non -market envi ronmenta l services; a 

recent review of the CYM found mo re than 2000 studies (Ca rso n 2000). 

Based on the results of co ntingent va luation studies, researchers have been ab le to predict the 

number of connect ions to water supp ly systems at improved cond it ions, and the resu lting 

revenue for the loca l authority, makin g it poss ib le to study the feas ibility o f such improvements 

and various financin g schemes. Recent work by World Bank shows that CY correctly pred icated 

9 1 percent of the actua l connectio ns to the piped water syste m (Cropper and A lberi ni 1998). 
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In recent time CYM has been extens ive ly applied in both developed and developing countries to 

the val uation of a wide range of environmenta l goods and services. CYM has been successfull y 

applied to a variety of water related issues including sanitat ion, water supply (Susana 2002). 

Hutton (200 I) shows that most WTP studies used CYM in order to identify the potential demand 

curve for improved water supply and quality, and many of these identified current water markets 

and compared them w ith WTP, further to other advantages such as: (I) it can take non use 

values, use values, optional va lue, and quasi-option value into account for environmental goods; 

(2) it can be des igned to include on ly the variables of the market relevant to the study objective 

(e.g., WTP for health effects); and (3) it also enab le individuals to consider the true cost to 

themselves of a particular injury or illness. Moreover, Lipton et a!. ( 1998) stated that the CY can 

be considered the best method to estimate the economic va lue of anything. Also, it is the only 

method that can estimate the non-use va lues, and it could be eva luated by the understanding of a 

mean or med ian va lue. 

According to the above mentioned, CY technique is become wide ly utilized in both , policy 

analysis ancl academic research. It is utilized to e lic it people ' s preference, expressed in terms of 

WTP. Using CYM for evaluating WTP for soc ial projects is wide ly used not on ly in developed 

countries, but also in developing countries, especially, these countries meet difficult political and 

socia l problems, as we ll as water sca rc ity. CYM is used for this stud y for severa l reasons 

presented below: 

• The CYM can be considered the best method to estimate the total economic value of non 

market goods. Moreover, it is the only method that can estimate the non-use values of a 

reso urce. It can be evaluated by the understanding of a mean or median value. 

• The WTP question format utilized in the CY quest ion naire (dichotomous cho ice question 

with follow-up questions and open-ended follow-up question) offers the possibility to use 

a variety of statist ical and econometric techniques. 

• According to United States National Oceanographic and Atmospheric Administration 

(NOAA) panel the CYM can provide usefu l and reliable infor mation, but it needs to be 

applied carefully. 
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• CVM wi ll fi'equentl y be the only techniqu e of benefit estimatio n. A lso, in developing 

countries CVM is wide ly used due to spec ial ci rcumstances, such as water sca rcity, as 

we ll as politica l and social conditions. 

• Many environmental and resource economists, and policy analysts who are wo rking in 

deve lop ing countr ies indicated that CVM surveys are straightforward and easy to apply. 

• CVM ca n be utilized to eva luate the val ue o f any no n-m arket good without need for 

observable behavior (data) . It is the best to measure non-use va lues (exi stence and 

bequest va lues). Also, the CVM is not generall y d ifficult to understand. 

• The CV el ic its informat ion on the val ue o f the amen ity directly by us ing a questionnaire 

or interview to develop a hypothetical market in wh ich the consumers uncover the va lues 

they place on a reso urce. 

• Finally, the mean WTP obtained from CVM has used as a measure fo r cost-bene fit 

ana lys is (Jones et a l. 2008). 

2.5.2. Limitation of Contingent Valuation Method 

The represe ntative WTP value derived from the CVM analys is cannot be used, as it is , as a basis 

for revis ing actual tariff s ince the WTP inc ludes certain biases, and there is a gap between the 

WTP derived from the CVM and the WTP in actual ity where one has to pay accord ing to the 

cu rrent tariff. 

CVM prov ides an est imate of how a certa in group o f respondents, li vin g in a certain area at a 

g iven time, va lue their env ironment. It should be noted that the resu lts o f thi s CVM survey 

represent the present WTP of existing and potential improve ment of water supply service in Haik 

town. 

WTP is decided onl y from demand s ide. Therefo re, it can be said that CVM is a demand o riented 

method. As for supply s ide, CVM can on ly assess benefits ar is ing fro m the in vestment in 

services, not costs borne by the service providers. The supp ly side is indicated as a suppl y curve 

of the services prov ided and the sl,pp ly cost, and the equ ilibrium po int is deri ved fro m the 

demand and supply curves. In consideration of the se characters and limitations of CVM, this 

study est imated benefic iari es ' WTP which gives a bas is lo r appropriate tariff. 
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2.5.3. Validity of Contingent Valuation Method 

It is important to consider the follow ing condit ions for enhanci ng the va lidity of CVM studies 

(Bateman and Turner, 1992): ( I) Willingness to Accept (WTA) scenarios should not be used; (2) 

Use va lues are li ke ly to be more accurate than non-use va lues ; (3) the scenario should not have a 

hi gh degree of uncertainty; (4) use fa mili ar environmenta l goods; and (5) respo ndents should 

have so me va luat ion experience of the environmenta l change in questio n. Acco rd ing ly, the 

description o f water in the scenar io and the prov is ion o f informa t io n might affect the 

respo ndents, therefore should be as plausib le as poss ib le. 

CVM does not produce va lid measurements when it co ncerns goods that peop le are not fami liar 

w ith and it does not work when peop le reject responsibility fo r the good in quest ion. It does not 

prov ide val id estimate when peo ple are un fa mil iar and inexperienced w ith the good. Va lidity 

may be a pro blem, since it is very difficult to describe a natura l good in such a way that a ll it 

attri butes are acco unted fo r. Freeman ( 1983) notes that CVM work best fo r those goods 

rese mbling ordinary co mmodit ies. T his means that it is best suited fo r va lu ing co nsumption 

goods that peo ple co nsumes more o f as the ir income increases and the price decreases . 

2.6. Empirical Evidence 

It is widely recognized that water has trad it iona lly been regarded as a free reso urce of unlimited 

supply wit h zero cost at supply po int and at best, water users have been charged on ly a 

proport ion 0 f the costs of extraction, t;'ansfer, t reatme nt and d isposal. A II assoc iated externa lity 

costs of water have been ig nored and users are o ffered very little ince nt ive to use water 

effic ient ly and not waste it. 

Acco rd ing to the World Water Deve lo pment Repo rt 'Water for People, Water fo r Life ', water 

prices are expected to serve various and often co nflicting pu rposes, inc luding: cost recovery, 

eco no mic effi c iency and soc ia l equity. (http://www. unesco.orglwater/wwap/facts_ fig uresl). 

Deve loped cou ntries show a wide range of variation in water pricing: in Germany 1m costs $ 1.9 1 

(USD), in Denmark it cost $1.64, in Belg ium $ 1.54, in the Netherlands $ 1.25, in France $ 1.23, in 

the UK $1. 18, in Ita ly $0.76 , in Finland $0.69, in Ire land $0.63, in Sweden $0.58, in Spa in $0.57, 

in the United States $0.5 1, in Austra lia $0.50 and in Canada $0.40. When the supp ly systems are 
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defic ient, the poor are the first to suffer. Water from informal vendo rs is more than 100 times 

more expens ive than water supplied by house connection. In Vientiane, Laos, the cost of water 

through a house connection is $0. 11 1m and the price charged by an in fo rma l vendo r is $14.68/m, 

which means that there is a difference of 135.92%. In Delhi (India) the price of the water through 

a house cOlmection is $0.0 I 1m and the price charged by an informa l ve ndo r can be as much as 

4.89, i.e., 489% more. (http: //www.unesco .org/water/wwap/wwdr/) . 

Valuing water has an important ro le to play in regulating the water markets of the wo rld. In 

Chile, water rights can be freely traded within the irrigation subsector, like real estate property 

rights. About 30% of the households in Amman (Jordan) have decided to obtain additional water 

from the private market because accessible piped quantities are not suffic ient. In France, the bill 

paid by domestic and indust rial users connected to the water system covers the cost of 

distr ibution and col lection serv ices: water pays for water. This cost var ies according to the loca l 

economic and technical configuration. (http://www.unesco.org/water/wwap/wwdr/). 

In Varanasi, India, Singh et a l. (2003) attempted to find the co nsumers' willingness to pay, and 

the affordability of cost of water through a bidding game. They found that about 37% of 

population has a w il ling ness t·o pay for the sum of Indian Rupee (lNR) 40 twice the existing 

charge of INR 20 per month for water su pply. 

Astana (1995) studied the eco nomic behavior of the poor citizens through the co llection of safe 

drinking water. The study reveals that perception of health benefits by the participants is 

s ignificant, and they are prepared to spend s ig ni ficant ly higher amount of time co llect ing safe 

water as opposed to unsafe water. In hi s opinion, the common assumption that people are either 

unwilling or unable to pay for water is incorrect. In a lmost all poor countries, there is need for 

subsidy of urban water supp ly that responsibility falls mainly on to the rich. Similar situations 

can be found in other poor countries of the wo rld where surveys show highee w illingness to pay 

for improved water supply. For examp le, Kaliba et a l. (2002) presents the resu lt of a CVM 

survey co nducted in Tanzania where the surveyed co mmunity is w illing to pay 32 shill ings/20L 

of water, which is abo ut twenty five percent above the existing tariff. 

Nurul-I slam et al. ( 1994) studied the wi llingness to pay in Dhaka, Bangladesh. They op ined that 

the c ity water supply, and san itatio n system suffers fro m problems rooted in the lack of 
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techno logy, po licy, and coordination. Some of these can be exp la ined by low w illingness to pay. 

They fo und that in Dhaka, Bang ladesh lower middle income peop le may have to pay abo ut 10 % 

of the inco me for water and sani tat ion service whi ch is more than the Wo rld Bank 

recommendations. 

As ian Deve lopment Bank (AD B) (2003) found that offi c ia l po lic ies of the governments often 

support tariffs cover ing o peratio n & ma inte nance costs, deprec iatio n, debt servic ing, and a 

contribut ion to new capita l investment. AD B (200 I) commented that the peop le in Asian c ities 

have a will ingness to pay fo r water but governments do not have a w illingness to charge . They 

fe lt that about 5% o f ho useho ld inco me wo uld be a rea list ic ce iling on affo rdab ility for water 

supp ly and san itat io n services. Nearly a ll peop le in deve lop ing co untries co uld pay this amount, 

they reaso ned . 

According to Bohm et a l. ( 1993), WTP fo r improved wate r serv ice s increases with inco me and 

wealth, family s ize, edu cation, and di ssatisfact io n w ith trad it iona l so urces. In the same ve in, a 

study o n ho useho ld demand for an improved water-supply system in Kathmandu , Nepal, shows 

that co nsumers ' WT P for better service is increas ing (Wh itt ingto n et al. 2002). A s imilar study in 

Indian c ities shows contradicto ry results and suggests that satisfied consumers are not will ing to 

pay mo re fo r improved do mest ic water supply (DWS) schemes (Raje et al. 2002). 

According to Assefa ( 1998) cited by Ale bel (2002) , a study o n the re latio nship betwee n 

house ho lds' WTP fo r improved water services and the factors determ in ing the ir WTP in Add is 

Ababa City us ing CYM & ind irect approach, shows that 8.66 cents per Ba ld i (a bucket which 

can contai n 20 liters) was the average WTP for pri vate co nnection and 4 .7 cents fo r pub lic taps. 

Alebe l (2002) made a stud y on the ana lyses of affo rdab ility and determinates of WTP for 

improved water service as strategy fo r cost recovery for Nazareth Town using CYM and 

estimated mea n WTP as 6.8cent per Bald i (a 20 liter bucket) fo r improved water supp ly services. 

Kinfe and Berhanu (2007) est imated the mea n WT P val ues for Addis Ababa sub-c it ies as 15.34 

and 20.20 cents per Bald i (a 20 liter bucket) for impro ved water supp ly service as ca lculated 

fro m the Tobit and Pro bit model, respect ive ly. The tota l WTP amount , fro m the total of 126, I 08 

househo lds in the study area of Addis Aba ba, is Birr 17,133 . 14 per Baldi or Birr 154, 198.26 per 

day at different service fees. 
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Chapter Three: Research Methodology 

3.1. Description of the Study Area 

Hayq (or Haik) is a town in nOlthern Ethiop ia and 430km far from Addi s Ababa. The town is 

named after Lake Hayq , which lies two kilometers east of the town and is the home of Istifanos 

Monastery, an important landmark in Ethiopian Church . Located 30 ki lometers north of Dess ie 

in the Debub Wollo Zo ne o f the Amhara Regio n, it has a lat itude and longitude of Il o l8'N 

39°4 1 'E"N 39.683°E II .3; 39.683 and an elevation of2030 meters above sea le vel. 

Based on figures from the CSA in 2005, Hayq has an est imated tota l population o f 14,3 19 o f 

whom 7,226 are men and 7,093 are women w ithin its fi ve lower leve l administrative Kebeles. 

The 1994 census repolted this town had a total population of 8,247 o f w hom 3,802 were males 

and 4,445 were females. It is the largest town in Tehuldere Woreda. The population growth and 

urban expans ion leads to challenge the town in prov iding urban infrastructure service in general 

and water supply in particular. 

The exist ing water supply so urce fo r the town is mainly groundwater. The groundwater is 

pumped, treated and distributed thro ugh pipe netwo rk to househo ld taps and public water supply 

points (Bono) which is located at different location in the town are its end user accesses. 

Empirical studies that used nonmarket valuat ion techniques including direct and indirect 

methods to gauge the level of changes in the commodity or service are rare in Ethiop ia . Due to 

this reason thi s study which is done in Haik town may help to adapt to other towns. 

3.2. Data Source 

The researcher use primary data fo r this study co llected through ho usehold survey uSll1g 111-

perso n (face-to-face) interviews. 

3.3. Sample Size Determination 

Detcrmining the sample s ize fo r a study is a crucial component of stud y design. The purpose is to 

include sufficient numbers of subjects so that statisticall y s ignificant results can be detected. 
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Us ing too few subjects resul ts in wasted research resources and stat ist ica ll y inco nclus ive fi nd ings 

which make it d iffi cult to determine whether a part icular treatment or interve ntio n will be 

effecti ve and to identify directions for future studies. T hus, us ing the appropriate number of 

subjects optimizes the pro bability that a study will y ie ld interpretable results and minimizes 

research waste. Fro m a statistica l perspective, stud ies wit h the optima l nu mber of subjects have 

suffic ient i.e . ne ither too much nor teo little fo r statistica l " power" to detect findin gs. 

Here are the fo rmulae used fo r samp le s ize determination: -

(http ://www.surveysystem.co m/sscalc. ht m) 

Z2 • (p). (1 - p) 
55 = ---'-C=-=2'---'-

Correction for Fin ite Popu lation 

55 
New 55 = 55 -1 

1 + pop 

Where: 

SS=Sample S ize 

Z = Z va lue ( 1.96 fo r 95% co nfidence level- tell s yo u how sure yo u can be) 

P = percentage pick ing the service improvement [the assumption is that 50% of the househo ld 's 

will be willing to pay for the serv ice improvement which is expressed as decimal (0.5 used for 

sample s ize needed)] 

C = co nfidence interva l (a lso ca lled margi n of error) is the plus-or-minus fi gure usua ll y, 

expressed as dec ima l (.08 = ±8) 

Pop=Population (4590 ho useho ld s ize is taken) 

Putt ing all these va lues into the above fo rmulae, yields a samp le size of 145 and whic h is used 

for this study. 
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3.4. Survey Design and Sampling Techniques 

Before implementing the final survey, the researcher conducted pilot survey us ing open-ended 

e licitation fo rmat to set up st3lting bids. The sample for the pilot study is randomly d ivided into 

five groups of equal s ize and eac h conta in fi ve house ho lds and five different stalting bids 

ass igned to households in the different groups. 

The ma in data source is a co nt ingent va luat ion survey (eVS) co nducted in the town. The study 

employed eVM to so licit the respondents' WTP for improved water services . The evs 

quest io nnaire used in this study is designed to include hypothetical descr ipt ion of the good be ing 

valued, soc io-econo mic and demographic character istics of house ho ld , existing water suppl y 

s ituation, water usage and genera l percept io n quest ions. The sample for the study is drawn fro m 

the five Kebeles of the town and a rando m sample of 145 househo lds se lected in the survey. 

A two -step sample design ado pted to ensure a representative sample of ho useho lds in the town to 

identify and derive the households into five Kebeles and a represe ntative samp le from eac h 

strat um (ho useho ld s w ith indiv idual connect ions) se lected. In the app licat io n of the survey the 

interv iewers tried as much as poss ib le to take into co nsiderat ion the criteria of a random sample 

for each Kebe le that can generalize the study results on the populat io n of the study. 

The househo ld in each Kebele se lected proportiona ll y using simp le random samplin g. The 

sample is composed of 145 household's heads from the total of4590 household heads, 3.2 % of 

house ho ld s for each stratum is taken. Accordingly the samp le s ize fro m each Kebe le 0 1,02,03,04 

and 05 is 52, 4 1, 17, 13 & 22 househo lds, respectively. 

Then random sampl ing used to select samp le ho useho ld from the tota l house hold and distri bute 

the sample s ize propOltiona lly which is summarized in the tab le be low: 
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Table 3.1: Sample Selection Procedure 
Local Popu latio n Tota l no. of Share of ho useho lds Sample s ize in 
Administration Size ho use ho Id fro m the tota I terms of househo Id 
IKebe le househo Ids s ize 

01 7074 1649 35 .9 52 

02 6661 1286 28.0 41 

03 3275 537 11.7 17 

04 440 1 399 8.7 13 

05 3598 719 15.7 22 

Total 25009 4590 100 145 

Source: Own Computation 

In this study, among various e licitation formats , the dichotomous choice format with a follow- up 

quest ions format followed by an o pen-ended follow-up question is chosen to obtain a 

household 's WTP for the proposed scenario. The sce nario assumes that households do have 

private water connection together w ith the improved water supply service. By an improved 

provision ofwater, we mean good qua lity of water which is safe for health and good quantity of 

water which is availab le for 24 ho urs per day. Notice a lso that they may not be requ ired to pay 

initiall y the costs of connection to the new sc heme. Instead, the authority w ill cover the costs 

w ith ins ignificant increase in the month ly tariff rate . 

3.5. Structure ofthe Questionnaire 

In this study the contingent valuation surveys open with socioeconomic and demograph ic 

questions fo llowed by general questio ns aimed at maki ng the respondent comfortable with 

participating in the survey and answering questions by providing question on the ex isting 

domestic water suppl y prov is ion. T hi s is followed with a description of the scenario depicting a 

plan for improvement for the provis ion of domestic water supp ly services to be va lued (such as a 

reduction in sickness associated with good quality of water and re li able provision of water 

supp ly). 
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This is aga in fo llowed by the payment question, which queries respondents about their WTP for 

the proposed plan. The payment questio n in c ludes house ho lds' WTP for costs incurred for the 

pro vis ion of improved do mest ic water suppl y service. Valuat ion of the questionna ire is placed in 

the last pOltion of the survey questionnaire following payment question. 

3.6. Model Specification 

Water is a good which is not traded in the market (non-market good); therefore, non-market 

valuation method is required to estimate the WTP fo r water. Non market valuat io n attempts to 

estimate economic value in money term soc iety receives fro m uses of reso urces. 

3.6.1. Modeling Willingness to Pay 

The hypothes ized WTP functions for the proposed funct ional forms in order to investigate the 

TEV: for improved water supply in terms of water quality and water quantity ( use values), and 

insured reliable and sufficient water fo r future generations (non-use va lues). The function to be 

examined is: 

WTP=!(Age, Gender, Water pressure, Time period, Water consumption, Income, Education, 

Employment status , Gainfully employed, Household size , Water quality + "r:" j 

Where, WTP = WTP bid by househo Id 's head for the water quality improvements, and insured 

suffic ient and reliable water supplies for current and future generations, wh ich can be ca lled the 

TEV of improved do mestic water supply services ( limited dependent va riab le, I = yes, 0 = no ; 

and fo llow up quest io n wh ich is an open-ended dependent variab le). 

Age = Respo ndent's age in years (I = younger than 36 "the researcher co mbine two age 

categories: :s; 28, 29-36 to facilitate statistica l process and avoid the prob lem of multico llinearity 

in the regress ion ana lys is" ; 2 = 37-44; 3 = 45 - 52; 4 = o lder than 53) ; Gender = Respondent's 

gender (dummy, I = male; 0 = fema le); Time-period = how long have yo u lived in the region?, 

(open-ended, in years) ; Water consumption = Co nsumptio n of water (o pen ended, in 

m3/monthlhousehold,); Inco me = respo ndent ' s mo nthl y income (open-ended, in Birr); Educat ion 

= Which was the highest level of formal schoo ling the respondent has completed? (0 =comp leted 
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primary schoo l or less than; 1= completed secondary schoo l; 2= co mpleted technica l schoo l; 3= 

completed bachelor degree; 4 = completed graduate studies or more than that);Employment 

Status = employment statu s of the ho useho ld heads (dummy, I = employed; 0 =otherwise); 

Ga infully employed = the family members who are gai nfully employed (open-ended);Househo ld 

s ize = the fa mil y inc ludes a ll indi v iduals are under the direct responsibility o f the housed head 

(o pen-ended); water pressure (closed-ended);Water quality (dummy, I = acceptable; 0 

=unacceptable); and £ variable = random error te rm (disturba nce term) representing the 

unpred icted or unexpla ined variation in the dependent variable and assumed d istributed as 

normal w ith mean and vari ance i.e.(O.a'). 

In Tobit model, the open-ended WTP variable used as a dependent var iable, which includes 

positive and true zero responses and est imated a mean WTP (Jones et al. 2008). Also, Logist ic 

R2 is computed by us ing To bit mode l. Ordinary Least Square (OLS) is also utilized to measure 

the value of the adjusted coeffi c ient of detenninat io n (adjusted R 2) (Mendo nca and T ilton 2000). 

These econometric techniques are used to estimate the coeffi c ients of the explanatory var ia bles 

of the WTP function. This analys is of househo ld survey data admin istered based on expected 

signs of the key socioecono mic variables. 

An econometric analys is was used to test the re lat ion between WTP and socio-econo mic factors. 

Questions were in an ordered, categorical form and then were transformed into binary variables. 

The respond ents were asked if they were WTP for a better quantity and improvement in the 

quality of water. 

3.6.2. Tobit Model 

The CVM was se lected fo r its appropriateness when dea ling w ith estimation o f non-use va lues. 

The CVM can be used to e licit consumers' WTP fo r a lmost any environmenta l good or service, 

including more abundant and clea ner water (Mitche ll and Carso n 1989). Wh ittington et a l. 

( 1993) have carr ied out co ntingent va luation studies of househo lds' WTP fo r improved sani tat ion 

services. A Tob it model was applied to househo ld su rvey data, to expla in ho useho ld preferences 

for qu a lity and quantity of do mest ic water supply and to derive est imates of WTP fo r such a 

service. 
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The study was run Tob it model while in vestigati ng the open-ended quest ions. This model is used 

as a second elicitation technique in the CY questionnaire of thi s study to model the actual 

househo ld' s WTP for improved water qua lity and adequate domestic water supply services to the 

households and future generations. 

Johnston and Dina rdo ( 1998) indicated that Tob it mode l is an extension o f the Probit model, 

which is considered an important approach for dea ling with the problem of censored and 

truncated data. Also. the mode l was named a Tobit model as a reference to Tobin who deve loped 

this model in 1958 (Tob in 1958). 

The Tobit model, a lso called a censored regress ion mode l, is des igned to estimate li near 

relationships between variables when there is either left o r right censor ing in the dependent 

variable(also known as censoring from be low and above, respectively). Censoring from above 

takes place when cases with a value at or above some thresho ld , a ll take on the va lue of that 

threshold , so that the true va lue might be equa l to the threshold, it might also be higher. In the 

case of censoring from below, values those that fa ll at or below some thresho ld are censored. 

Est imat ing a linear regress ion us ing OLS estimates in the presence of censor ing are inconsistent 

s ince OLS regression will not yie ld consistent parameter estimates because the censored samp le 

is not representat ive of the popu lation. Similarly, a statistical inference on the estimated 

parameters of the model also involves s ignificant extensions of the standard theory. 

There are dozens of publi shed stud ies of CYM on househo ld demand for improved water 

services around the wor ld that applied Tobit model. Especially, Tobit model is likely to be 

wide ly used where so me observatiuns of data are truncated or censored for either dependent 

var iable or exp lanatory var iables (Cameron and Trivedi 2005). 

Suppose that we obtain the consumer's WTP and aux iliary in format ion about socio-economic 

and demographic characteristics fr0111 a su rvey; then the empirical WTP 1110del that corresponds 

to the structura l of the 1110del to be considered is : 

WTP= a'XI+ Rq+ £1' I I tJ I I. ... 
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Where; WTP i is a w illingness to pay question (open-ended question, a fo llow-up qu estion of a 

binary question, "what is the ma ximum that yo u are w illing to pay?") for improved water qua lity 

and water quantity of domestic water se rvices for current and future generat ions, whic h is ca ll ed 

the lineal' probability model. This mode l is estimated a censored model because WTPi~ O. 

Xli, i= I ... n is a vector of theoretically important explanatory variabl es inc luding a constant, 

income, and a ll the other var iables that may affect WTP. Omiss io n of the depredated quality 

var iable 01' the sho rtcomings of water quant ity resu lts in the model presented below: 

WTP i = a'Xl i + eli ........ .. . . 

where, el i = ~q i+ El i is the disturbance term, it is not independent of the exp lanatory variables if 

perce ived quality is co rrelated with any of the e lements of the Xl i vector, vio lating one o f the 

classical assumptions of regress ion. Thi s w ill cause bias in the coeffici e nts on the variab les of 

Xli wh ich are correlated with perceived improvement in the quality of water use, 01' in a better 

quantity. As such, biased coeffic ients may result if any 0 f the e lements o f X I i are determinants of 

quality or quantity. 

Including perceived quality or quantity as an autonomous varia ble can potentially cause other 

econometric problems. The degraded leve l of quality 0 1' the shol1comings of quant ity is 

subject ive measure in quality or quantity that va ries across individuals' qi. For in stance, different 

individuals might consider current quality to be good 0 1' infer ior, 0 1' c urrent quantity to be 

suffi cient or inadequate depending on the knowledge and experience they bring to the survey. 

Suppose that the quality or quantity perceptio ns are co ntinuous, it can be presented by the mode l. 

q.= y'X2+ E2' I I I. . 

Where, y is a coefficient vecto r, X2i is a vector of variables that illustrate the var iation tn 

perce ived quality 0 1' quantity, is a normally distributed disturbance term. 
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With observed quality o r quantity as the measure of qua lity o r quantity the WTP empirical mode l 

becomes: 

.... (4) 

According to this information the disturbance terms may be correlated if the same unobserved 

elements affect both perce ived quality and WTP or WTA with water quantity. Such correlation 

wi ll cause the qual ity variab le and the disturbance term to be correlated , bias in g the coefficient 

on quality, and the same for water quantity, p. Pos iti ve corre lation wi ll bias the coefficient 

upwards while negative correlation will bias the coefficient downwards. However, an 

instrumental variab le methodo logy can be used to avo id the endogeneity bias from including 

perceived quality or quantity as a regresso r. 

Assume that WTP variable is a continuous and ce nso red at Zero: 

WTP = {WTP
O 
~;b~{:;'~:t T:b~ > 0 ................ ... ......... ..... ..................... .. (5) 

Where, WT P Tobit :s; 0 is unobserved continuo us dependent variab le, in other words, the 

uno bserved true WTP. Based on what has been exp la ined in this case, the Tob it model is an 

appropriate. In order to avo id endogene ity bias, the empirical WTP model is a s imultaneous 

equations instrumental variables mode l. The mode l of WTP is a Tobit regress ion and the quality 

or quantity model is an OLS 's regress ion: 

WTP;= u'X ,;+ ~q; + £,; 

qi= y 'X2i+ £2i 

p = correla tion [£, ; , £2;] 
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Where, if, is the est imated variab le ti'o m the used model fo r water quant ity or water qua li ty. The 

estimation method is full in fo rmation max imum li ke lihood a llowing o r correlation in the 

normally d istributed di sturbance te rms, p. The test fo r the exogeniety o f if, is a t-test for p = 0 

T he vari ables in the X,; vector but not in the X,; vector are the identi fy ing varia bles. These 

varia bles should have hi gh explanatory power in the in cre menting equation and low correlatio n 

w ith WTP and the d isturbance term o f it. 

The marg inal effect of an autonomous varia ble, say m on E( WTP) IS 

a£(WTP) = B<i> (Z), Where, Z is eva luated at the mea n of a ll variables inc luding quality or quantity om 
in accord with the des ired depende nt varia ble . S ince, 0< <D (Z) < 1, the marg ina l impact w ill 

always be smaller in a bso lute value than the coeffi c ient estimate. 

In CYM survey, est imatio n of WTP can be done through two methods: the Parametric Mode l in 

w hich a distribution functio n, suc h as a logarithmic functio n, is assumed as the decay curve i.e. 

acceptability curve; and the No n-i)arametri c Mode l in which no di stributio n is assumed . 

Altho ugh the parametric mode l has certa in disadvantages suc h as it may be affected by the 

distribution curve, it has major advantages: a po int estimation of WTP 's media n va lue is 

ava ilable, and an ana lys is o f the reaso n fo r the WTP based o n the full model is poss ible. 

The purpose of the payment question is to o bta in information a bo ut the respo nde nts' WTP 

amount. WT P respo nses must be statistica ll y ana lyzed to o bta in a n estimate of mean WTP, 

which is multiplied by N, the s ize o f the populat ion affected by the po licy, to produce total WTP. 

Total WTP can be co mpared with of implementing the po licy to determine whether the proposed 

po licy passes a bene fit- cost test. 

The sample average is the best i.e. lowest variance estimato r of the true populat io n mean only if 

the distribution of WTP is a norma l. However, it is reaso nable to assume that in man y CY 

studies the di stribut io n o f WTP is not a norma l: A norma l distributio n a llows negat ive va lues, 

which can be ruled out fo r many of the co mmoditi es under in vestigation in a CY survey. 

If the dist ribution of the po pulatio n is not norma l, the samp le average re mains a valid way to 

est imate the true pop ulation mea n, but the maximum like lihood estimate o f mea n WTP is more 
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stat ist ica ll y efficient. Est imat ing the mean by the ma ximum li kelihood requires that a distributio n 

be specified for WTP. 

Traditiona l techniques such as in stance regress ion ana lys is may produce biased results; an 

alternative approach to the standard regress ion mode ling for dealing with zero WTP va lues is the 

To bit mode l. In order to test the overa ll good ness of fit for the mode l if the data distribution is 

logist ic, logist ic regression mode ls can be used in order to calculate the val ue of Log ist ic R'. 

The Prob it model is a lso used in this study to ca lcu late mean w illi ngness to pay for the c losed­

ended format. Acco rding to Hanemann et al.( 199 1) c ited by lonse (2005) states that one of the 

main object ives of estimating an empir ical WTP model based on the CV survey responses is to 

deri ve a central va lue (or mean) of the WTP distribution. S imi larl y, Carlsson et a l. (2002) c ited 

by Mahm ud (2005 /06) states that the main reaso n for est imating the Probit mode l is to obtain an 

estimate of mean WTP. 

3.6.3. Estimation Method 

Stata II and E-views econometric software was run to estimate the WTP econometric mode l. E­

views econometric so ftware is used to est imate the Tobit mode l parameters. This model was 

shown and app lied to househo ld survey data, to investigate househo ld preferences for quality and 

quanti ty of domest ic water supply and for derivat ion of WTP estimates for such a serv ice . 

Stata is a genera l- purpose statistical so ftware package created in 1983 by StataCorp, an 

Amer ican co rporation that produces Stata. Stata ' s capab ili t ies inc lude data management, 

statist ica l anal ys is, graph ics, s imulat ions, and custom programming and unusual among 

commercia l stat istics packages in allowing user-written commands (http: //www.stata.com). Stata 

II is the latest version handles factor (categorica l) variab le and does marg inal analys is. It also 

dea ls with cross sectiona l, time-series and panel data . Predicti ve marg ins are part icularl y suitable 

fo r survey data and other samples that represent a pop ulation (either we ighting or random 

sampling). 
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Chapter Four: Empirical Findings and Discussions 

This chapter is to present the empiri cal results of the data obtained from the CV exercise. In the 

exercise, data and information co llection was carried-out in-person interviews (face-to-face) . 

The data were entered in Microso ft Excel and Stata II software for ease of data screening, 

descr ipt ive statistics, and fTequencies, parametric and non-parametric tests. E-views econometric 

software was run to estimate the WTP econometric model. The data obtained from the exercise 

were to estimate the WTP of househo lds ' for the TEV of improved domestic water supply 

serv Ices. 

4 .1. Socio-economic Characteristics of Respondents 

Table 4.1 presents the distribution of tile respondents by soc ioeconomic characteristics. The age 

range of the respondents revea led that a lmost half of the population, that is, 49.3 percent is 

between 37 and 52 years, 19.9 percent are below 37 years wh ile 30.8 percent accounted for those 

that are above 53 years ofage. The average age is 47 years, minimum and maximum ages are 18 

and 84 years respectively. The result showed that a good proportion of the sampled respondents 

are in their independent years (working age) hence, they are more like ly to be willing to pay for 

improved water services. The result revealed that male and female headed househo lds sampled 

are 55 .5 and 44.5 percent respective ly. A more proportional sample is taken and since females 

are responsible for househo ld wate r su ppl y, they might be willing to pay more for improved 

water supp ly services. 

Findings further reveal that 95.2 percent of the respondents have no forma l education and 

completed primary school or less, about 4.8 percent completed secondary school education. The 

more educated the respondents, the more likely they wo uld be wi lling to ado pt improved water 

supply provision services since they might know the outcomes of shOltage in water suppl y or its 

unreliability. 

The household size of the respondents as shown by the resu lts indicated that 33.6 percent has 

between I and 3 househo ld members, 60.3 percent has between 4 and 7 members wh ile 6.2 

percent account for those between 8 and 10 househo ld members. 
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The average ho usehold s ize is about 4 whi le the minimum and maximum ho usehold s izes are I 

and 10 respectively. Large fam il y s ize of househo lds' may in crease their water consumption 

wh ich co uld di scourage the famil y due to high bill charge serv ices and hence may be wi lling to 

pay less for the pro posed improvements than their counter patts . 

The primary occupation o f the respondents reveals that 37.9 and 11.7 percent are engaged in 

c ivi l serv ice and agriculture respective ly whi le 17.9 percent are ho usewives. The balance , 32.4 

percent, is engaged in trad ing and personal bus iness. 

The average monthly income o f the ho usehold is 988 Birr while the lowest and hi ghest be ing 60 

and 5000 Birr respective ly and the average monthly expend iture of the household is 749 Birr 

whi le the lowest and highest be ing 50 and 3000 Birr. The result revea ls the leve l of earn ings of 

respondents as they are not like ly to spend abo ve their inco me. As the leve l o f income increases, 

the probability that ho useholds wou ld adopt improved water suppl y services a lso increases. 

Table 4.1: Socioeconomic Characteristics 

Variables Frequencies % Minimum Maximum Mean Std. Dev. 
Age(Years) 

18-36 29 19. 9 
37-44 33 22. 6 

18.0 84.0 47.5 14.6 
45-52 39 26 .7 
53 and above 45 30.8 

Sex of the HH head 
Male 81 55.5 
Femal e 65 44. 5 

Education 
No formal schooling & 1-6 138 95.2 0.0 12.0 
6-12 7 4. 8 

Household Size 
1-3 49 33.6 1.0 10.0 4 .3 1.9 
4-7 88 60.3 
8-10 9 6.2 

Primary Occupation 
Agriculture 17 11.7 
Trading & per. business 47 32.4 
Civil Service 55 37. 9 
Housewife 26 17.9 

Household Income 60.0 5000 .0 988.0 946.9 

Household Expenditure 50.0 3000.0 749 .0 603.2 
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4.2. Existing Water supply Services: Experience and General Attitudes 

Table 4.2 presents water use profile o f the respond ents. The data revea led that the mean monthly 

househo ld water consumptio n is 3Am3
, min imum and maxi mum households water consumption 

are 0.6m3 and 16m3 respectively. The mean monthly amount that households pay for do mest ic 

water purposes is 17A birr, minimum and maximum househo lds month ly water bi ll are 3 and 80 

birr respectively. The data a lso revea led that househo ld s the mean daily water consumption is 3.6 

baldi (a 20 liter bucket), minimum and maximum ho useho lds dail y water consumptio n are I and 

10 baldi (a 20 li ter bucket). 

The data revea led that 16.9 percent of respondents ind icate that water cou ld be ava ilable o nly for 

1-5 hours and 76 percent for 6-10 hours while IA percent has access for 21-24 hours a day. The 

average water avai lable time per day is 9.6 hours and the average water available day per week is 

5 days. As high as 52 percent of the house ho lds have water supply at weak water pressure. On 

the other hand 22.6 percent of the respo ndents used public water suppl y po ints (Bono) and as 

high as 63.5 percent used other so urces of water when piped water supply is not ava ilable. With 

regard to water quality problem, 17.9 percent of the respondents bo il water and 2. 1 percent bo il 

and filter to treat water before co nsumption. On the other hand , 79.3 percent of the respondent 

don ' t use any fo rm of water treatment. 9.9 percent of famil y member w"r~ s ick for the year 

2010/ 11 due to consumptio n of unsafe water and spent money ranging fro m 30 Birr to 300 Birr 

for med ica l fee to get treatment. 

41.8 percent of the respondents are unsatisfied with the arrangement of the ex isting water supply 

services. The reason for the dissatisfaction is most ly unreliable water supply which accounted 

67.7 percent of the respo ndents while 8 and 4.8 percent said poor water qua lity and higher 

vo lume charge respectively. 

76 percent o f the respondents are crit ica l or very serio us o n the current provision of piped water 

as an issue wo rth d iscussion and 22.6 and 76 percent of the respondents answered communit y 

and government are respo nsible Fo r the provis io n of water suppl y. 
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Table 4.2: Water Use Profile 

Variables Mean Std . Dev. Minimum Maximum 

Monthly water bi ll (Birr) 17.4 10.6 3.0 80 

Da ily vo lume of water consumed (a 20 

I iter bucket) 3.6 1.9 1.0 10 

Monthly volume of water consumed (m') 3.4 2.5 0.6 16 

Water availability time per day (hour) 9.7 7.9 1.0 24 

Water availab il ity days per week (day) 5.0 1.8 1.0 7 

The data shows that ho useho lds encou nter prob lems with do mestic water supp ly services In 

terms of water quality and water quantity. As shown in table 4 .3, 57.5 percent of respo ndents 

revea led that they meet shortage of mun icipal water quantities, or poo r water quality, or both, 

since 19.8 percent of the respondents meet either shortage of water quantity or poor water 

quality, 12.5 percent of the respondents face poor water quality prob lem, w ith 20.4 percent face 

problem ofwater quantity. In contrast, 47.9 percent o f respondents indicated that they don ' t face 

problem with municipal water supply services. 66.6% percent of respond ents stated their reason 

for having tap water connection as tap water has convenience while 29.4 and 3.4 percent s(ated 

for health and re liability reaso n respectively. 

Table 1.3: The Problem of Municipal Water Supply Services 
Number of Relative Frequencies 

Interviews (%) 
Variables 

Either shortage of water quantity or poor water qua lity 28 19.8 

Poor water quality only 18 12.5 

Shol1age o f water quantity only 30 20.4 

Ne ither shol1age of water quantity nor poor water 

quality 70 47.9 

Sample S ize(N) 146 100 
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Acco rding to one sample t-test there is a s ignificant difference between the two gro ups (the 

s ignificance is less than 0.05). The current prov is ion of water su pply services sho uld be an issue 

wo rth discuss ion, s ince the sample mean of2.66 is s ig nificantly greater than the population mean 

of 1. 5. Also, there is a s ignificant difference between the two groups at a 5% leve l of s ignificance 

that the respo ndents think the ad mini strative body should g ive enough attention for improved 

water supply services, si nce the sample mean of2. 17 is s ig nificantly greater than the population 

mean of 1.5. There is a s ignificant difference between the two gro ups at a 5% level of 

s ignificance that the respondents think leaving the environment to future generation is so mething 

impOltant, as the sample mean of 1.26 is less the population mean of 2, as shown in table 4.4 

below. 

Table 4.4:0ne Sample T-Test 

Classes N Mean T-test 5% conf. interval 

The current provision of water supply 
serv ices is an issue worth discuss ion 146 2.66 10.85 o. 000 
The administrative body should give 
enough attention for improved water 
supply serv ices 144 2.17 9 .94 O. 000 

Leaving the environment to future 145 1.26 -19.45 O. 000 
generation is so mething important 

4.3. Sample WTP Estimates 

Tab le 4.5 shows summary statistics of the data set (untrimmed case) for the TEV of improved 

domest ic water supply services for the time be in g (use values) and in future (non-use values): 

(1) WTP for use values: The total WTP for 146 samples is 2369 Birr per month. The mean WTP 

of the respo ndents w ho stated a positive amount was 18.65 Birr per month (untrimmed), with 

standard deviation estimated by 13.96 Birr; (2) WTP for non-use va lues: The total WTP for 146 

househo lds participating in the survey is 690 Birr per month. The mean WTP of respondents who 

stated a positive amount was 4 .93 Birr per month (untrimmed), with standard deviation estimated 

by 5.02 Birr; and (3) WTP for TEV va lues: The total WTP for 146 samples is 3059 Birr per 

month. The mean WTP of respondents who stated a pos iti ve amo unt was 21.38 Birr per mo nth 

(lll1trill1med), w ith standard dev iation estimated by 16.06 Birr. 
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On the other hand , the untrimmed WTP estimates are o nly descript ive amounts . However, it is 

worthy to indicate that these WTP est imate are untrimmed and unreaso nab le to be adopted in 

reality. However, the trimmed va lues o f mean WTP estimates o f regress io n ana lys is (Tob it 

model) are sma ller than the untr immed results, which are adopted as an indication for mean 

WTP. According to table 4 .6, the mean WTP amounts of Tobit mode l (trimmed) were 19.94 Birr 

for the TEV o f improved domestic water supp ly services inc lud ing use and non-use values, 

which is the trimmed values o f the mean WTP that can be taken as an indicator for WTP 

amounts (Jones et al. 2008) . 

Table 4.5: Statistical Descriptions for WTP of the Sample: TEV (untrimmed) 
WTP(use va lues in WTP(non-use va lues in TEV(use and non-

Statistics Birr) Birr) use va lues in Bir r) 

Mean WTP 18.65 4.93 21.38 

Median WTP 15.00 4. 00 18. 00 

Std. Deviation 13.96 5.02 16.06 

Variance 194.8 1 25.23 25 8.07 

Range 72 30 95 

Minimum 3 0 3 

Max i mum 75 30 98 

Sum 2369 690 3059 

WTP(N) 127(86.9%) 140(95.9%) 140(95.9%) 

No-WTP 19( 13%) 6(4.1%) 6(4. 1%) 

Sample S ize(N) 146 146 146 

On the hand, according to two independent samples Mann- Whitney test , asymptotic significance 

(2-tailed) is 0.000 and less than I %. However, there is a statistica l s ignificance difference at a 

5% leve l between the WTP fo r use va lues and non-use va lues. Accord ing to Wilcoxon s igned­

rank test, the respondents who are w illing to pay are higher than respondents who are not will ing 

to pay for improved domest ic water supply serv ices . 

4.4. Utilizing Regression Analysis for Derivation ofWTP Estimates 

The study uses CVM to gauge the TEV of improved do mest ic water supply services, as shown in 

table 4.6, Tobit mode l was used to invest igate the open-end ed WTP variables as a dependent 
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variable, which includes pos itive and true zero responses (Jones et al. 2007) . Since, traditional 

techniques (for instance, regress ion ana lys is) may create biased results, an alternative approach 

to the standard regression modeling for dealing with the zero WTP va lues is the Tobit model 

(Tobin 1958). The open-ended question was used to eva luate the mean WTP in rea lity (Carson 

2000). Although, this so urce o f WTP cou ld und erest imate the true WTP, either for cogniti ve 

burden reasons o r for anchoring bias. Neverthe less, utilizing open-ended WTP question is the 

only approach that can work with individual data (Santagata and Signo rello 2000). Additiona ll y, 

the linear regress io n analys is was also used (Mabta 2006). Spec ific eco nometric analys is was 

performed by utilizing the E-views and stat a II software packages. 

As table 4.6 indicates, the mean WTP value of Tobit model for 146 respondents in the survey 

was obta ined as 19.94 Birr monthly. This result implies that the respo ndents interviewed are 

voluntarily w illing, on average, to pay 19.94 Birr for TEV of improved domestic water supply 

services for current and future generations. According to the linear model the adjusted coeffic ient 

of determination (adj. R2) is 0.224, which is an acceptable result for CVM studies (lmandoust 

and Gadam 2007). Accord ing to Tobit model logistic R2 is 0.06, the result of R2 of Tobit model 

is acceptab le and consistent wit h the developing co unt ries s ituation. The WTP mode l includes II 

exp lanatory variables, w hich comprises the variab les that can be considered for WTP models 

based on previous studies and economic theories. 

The exp lanato ry variables were age, gender, time period "how lo ng the respondent has li ved in 

the town?", water consumpt ion, income, education, employment statues, gainfull y emp loyed 

"the fa mily members who are gainfully employed", househo ld s ize, water pressure, and water 

quality. The exp lanatory variables were considered a long w ith their expected s igns in accord 

w ith both, economic theory and previous empirica l studies as shown in table 4.6 below. 

The results revea led that the variable age, water consumption, and water pressure have 

significant impact on WTP, s ince age, water press ure, water quality and water co nsumption have 

positive and s ign ifi cant impact o n WTP (the higher age and water pressure, the greater willing to 

pay) and consumpt ion has a pos itive and s ignificant effect on WTP which is incons istent with 

eco nomic theory (the mo re I consume the less I am willing to pay). 
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The variab le educat ional leve l, time-period "how long the respondent has lived in the town?", 

ga infull y employed" famil y members who are ga infully employed" and househo ld s ize have 

significant impact on WTP , which is consistent result w ith the findings in other studies (Kinfe 

and Berhanu 2007). 

To examine the WTP amount, the s igns of the estimated coefficient for the socioeconomic 

facto rs, age, gender, time period and emp loyment status, are expected to be pos itive and have 

signi ficant impact o n WTP, which is evidence that the WTP amount is s ignificant (Jones et a l. 

2008). The above ment ioned interpretation showed that the var iable ages, gainfull y employed , 

water consumption and ed ucat ion have pos itive and significant impact on WTP while time 

period and ho useho ld s ize have negati ve and significant impact on WTP. Family s ize of the 

household var iable was found to be significant at 5 % w ith a negative parameter est imates. Thi s 

suggests w illingness to pay for improved water se rvices decreases as famil y s ize of the 

househo ld increases. This is due to the fact that give n income of househo lds, if fa mily s ize of the 

househo ld increases the per cap ita inco me of the member ho useho ld decreases and hence will in g 

to pay less to the proposed improvement services. Another reason could be large family size of 

househo lds' increase their water consumption whic h co uld discourage the famil y due to high bill 

charge services and hence w illing to pay less fo r the proposed improvements than their counter 

parts. 

Responses for willingness to pay indicate that the average w illingness to pay (WTP) for 

improved water service for the who le samp le is 24.75 cents per bucket of water. This indicate 

that the residents of Haik town are wi lli ng to pay more than the ex isting tariff rate which is 

around 5 cents per bucket of water fo r the lowest consumption bundle (B irr 2.50/m3
) and 12 

cents per bucket fo r the hi ghest consumption bund le (B irr 6.1 O/m\ 

The variable gender and income have pos itive and insignificant impact on WTP, which is to be 

inconsistent result compared with the resul ts in other stud ies. The mean WTP fo r TEV of 19.94 

Birr per month o r 239.28 Birr per annum is s ignificant amo unt. Accord ingly, the mean WTP is 

unlike ly to be a rea list ic value that can gauge the TEV of improved domestic water supp ly 

services. However, the study also shows that the TEV of improved domestic water supply 

services is like ly to be difficult to estimate. 
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Table 4.6: Tobit Estimates for the Determinants of WTP Model-the TEV of 
Improved Domestic Water Supply Services 

Linear regression model Tobit regression model 

Variable Expected Estimated T·statistic(P- Marginal Z-va lue(P-value) 
sign of the value) Effect 
coefficient coefficient 

Constant 36.6 10 7.27(0.000) 21. 12 7.68(0.000) 

Age + 0.004 1.15(0.256) 0.9 1 1.45(0. 152) 

Gender + 3.170 0.85(0.397) 4.46 1.29(0.203) 

Time-period - -0.092 -2.02(0.048**) -0 .28 - 1.29( 0.20 1**) 

Water consumption + 2.494 3.61(0.001 *) 2. 13 3.37(0.001 *) 

Income + 2.930 0.24(0 .807) 2.97 0.15(0.884 ) 

Education + 3.021 1.45(0. 152) 5.95 1.86(0.068 '*) 

Emp loyment Status + 9.885 1.23( 0.222) 13. 19 2.72 (0.007' **) 

Gainfu lly employed + 20.75 1 2.28(0.026**) 20.94 2.43(0.0 18*) 

Household size - -2.4 14 -2.2 1 (0.032**) -1.92 -2.08 (0.042**) 

water quality + 3.671 1.15(0. 254) 4.21 0.89( 0.377) 

Water Pressure + 3.375 2.56(0.0 13**) 0.03 2.72(0.018**) 

Linear regression model: Tobit model: 

R-squared ~O.38 1 Log- likel ihood ~-302.433 

Adjusted R-squared ~O.224 Logistic R' ~O.O6 

Number of included observations = 146 

145 Uncensored observations 

I Left-censored observations at WTP amoUllt .sO 
Mean WTP ~ 1 9.94 

Birr 

Std. deviati on WTP ~8.08Birr 

***, **, * Indicate Signifi cance at 1%,50/0, and 10% levels respectively. 

44 



• 

• 

• 

4.5. The Pro bit Model: Calculating Mean WTP 

In this study we have already di scussed the effect ofsocio -economic and demographic factors of 

the respondent on WTP using the Tobit model. Thus, the Probit model in this study is used to 

ca lcu late mean willi ngness to pay for the c losed -ended format. According to Hanemann et 

a l.(1 99 1) c ited by lonse (2005) states that one of the main object ives of estimating an empir ical 

WTP model based on the CV survey respo nses is to derive a centra l va lue (or mean) of the WTP 

distribut ion. Simi larly, Carlsson et al. (2002) c ited by Mahmud (2005/06) states that the ma in 

reason for estimating the Probit mode l is to obta in an estimate of mean WTP. 

The result is obta ined by regress ing the wi llingness to pay variab le on intercept and in itia l bid 

(lB) var iab le. The regress ion result shows the fo llow ing va lues on table 4.7. 

Table 4.7: The Probit Model to Calculate Mean WTP 
Var iable Coeffic ient Std.Er P-values Mean of X 

CONS 1.970 0.925 O. 000 

IB -0.072 0.020 O. 000 17.750 

Dep. Var.=yes/no(Y IN) Mean=0.8841129 SD.=.0893437 

Mean WTP (].I) using the mode l for the c losed-ended format is defined as fo llows: 

a ,u =- _o 
a l 

Where: 

ao = the constant term 

a l = the bid coefficient 

1.9712300 
].I = - - 0.0720123 

= 27.37 

Thus the mean WTP (].I) calculated from the closed-ended Probit model is 27.37cents per a 
bucket of improved water services. 

However, the mean WTP is 24.75 cents per a bucket of water from responses to the open-ended 

CV survey questions, which is a bit lower than the mea n va lu es obta in ed from the c losed-ended 

Probit model estimates. Thus, the finding of the study showed the respondents wi llingness to pay 

was in the range of 24.75- 27.3 7 cents per Bald i (a 20 liters bucket) for the proposed 
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improvements of water suppl y services. The sim ilar ity of the mean WTP under the open-ended 

and closed -ended formats indicates the va lidity and re liabi lity o f the CY outco mes in the 

empirica l ana lys is. 

4.6. Reasons for Acceptance and Rejecting of the Scenario 

The WTP questions were binary quest ion (0, I) and fo llow up quest ion (open-ended). In 

addit ion, respondents just ified their answers regardless of their acceptance or reject ion of the 

scenar io (Arrow et I. , 1993). The percentage of respondents who accepted the scenario is 99.3 

percent, which seems a high percentage because of rel iable and sufficient water is a must fo r 

households. The ma in reaso n for be ing w illing to pay a certain amou nt is the improvement of 

domestic water supply services in terms of both water qua lity and water quant ity. 

Reasons behind respondents who are wi lling to pay (accept ing the scenar io) are shown in table 

4.8. However, 90 .8 percents of respo ndents wo uld like to have more suffic ient and re liable water 

for the ir domest ic purposes. 83.9 percents of respondents were co nfi dent for their decision whil e 

10.4 percent were so mewhat sure for their dec is io n. 7 1.2 percent of respondents are interested to 

avo id any possible hea lth problems due to water uses. Also , 1.4 percent of respondents are 

w illing to pay for the serv ice w itho ut any justificatio n. 

On other hand, the data revea led that 45.5 percent of respondents are w illing to pay because of 

water is necessary for future generat ion which understands water is scarce and vu lnerable 

resource. 

Table 4.8: Reasons for Accepting the Scenario 

Reasons Sample Accepting the Relative 

Sizc(N) Scenario Frequencies (% ) 

Respondents who need more suffi cient and reliable water 142 129 90.85 

Respondents level of decision who are sure of their decision 143 120 83.92 
Respondents leve l of decision who are somewhat sure for 
their decision 143 15 10.49 

Clean lap water contribute for good heal th 132 94 71.2 1 

Water is necessary for ttlture generation 110 50 45.45 

Other factor 142 2 1.40 
Respondents worried about the health risks of existing water 
services 142 8 5.63 
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Reasons behind respondents who are not willing to pay (rejecting the scena rio) are shown in 

tab le 4.9. 40.1 percent of respondents revealed that they rece ive suffi cient municipal water 

quantities, meaning that less than half of the respondents are like ly to reject the scenario because 

of this reason. 87.4 percent of respondents indicate that the qual ity of munic ipa l wate r is good to 

use. 16.4 percent of the respondents don ' t worry about the hea lth risks of existing water services. 

On the other hand , 26 .5 percent of the respondents don' t willing to pay because the government 

wi linot be ab le to have a concrete benefit for future generat ions. 

Table 4.9: Reasons for Rejecting the Scenario 
Sample Rejecting Relative 

Reaso ns Si7.e (N) the Scenario Frequencies (%) 

Respondents who receive sufficient munic ipa l 
142 57 40. 1 water quantities 

The quality of water is good to use 145 125 87.4 
Respondents who don' t worry about the 146 24 16.4 health risks of existing water serv ices 

Respondents who doubt to have a concrete 
benefit for future generation 132 35 26.5 
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Chapter Five: Conclusion and Recommendation 

5.1. Conclusion 

Urban water supplies provided by public utilities are facing an acute crisis in many developing 

countries. As such, the urban centers of Ethiop ia are also characterized by poor water supply 

services. At the moment, Haik town is facing unre liab le and inadequate suppl y of water. 

However, the existing water supplies of municipality come from two gro und water so urces are 

inadequate to meet the present and the near future water needs of the populatio n of Haik town. 

Some of the major reasons for the incompatibility between the water demand of Haik town and 

supplying capacity of municipality inc lude: the rapid population growth, financial constraints, 

which is accompanied by administrative and technical problems. 

CVM is a survey based on consumer theory, using a qu~stionnaire to assess, in monetary terms, 

"charge of utilities from present time when environment has not undergone improvement, to 

hypothet ical future when environme;~t w ill have change", and to estimate WTP for env ironment 

improving services. This means that the WTP is the amount expressed by respondents on the 

basis of a hypothetical scenario, so that the resu lts cannot readily be applied to the actua l tariff 

system of env ironmenta l improvement service: but sti ll , the WTP estimated through CVM can 

pro vide important bas ic informatio n for cost benefit analys is and tariff setting. Po licy makers can 

use this information for policy-making on water and sanitation se rvices, thereby optimizing 

reso urce allocation among various pub lic services . 

In ensuring financia l sustainabi lity of water and sanitat ion sectors, it is necessary to have in place 

an appropriate tariff level , and to ensure a high co llect ion ratio. In order to set appropriate tariff 

and user charges, suffic ient just ifications are needed for users and supp liers. The WTP estimated 

through CVM can be data of demand s ide (i.e. beneficiaries). 

Based on the above; a CVM survey W?oS utilized to obtain estimates of WTP for improved water 

qua li ty and secured suffic ient water supplies for the time being (use va lues), and fo r insured 

sufficient and reliable water for future generations (non· use values). Moreover, prov ide practical 

information on the TEV of improved domestic water supply services. 
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However, the stud y centered on the use of domestic water supply services in Ha ik town that can 

provide background information and suitable scenarios for planners, which are spec ial value to 

improve domestic water supply services for current and future generations. A Tobit model was 

applied to data generated by the survey to exp lain the determinants of households ' WTP for 

improved water supply services and descriptive stat istics is also appl ied. 

The principa l methodological qu estion addressed by this stud y was answered affirmat ive ly. The 

commodity and the scenario were descr ibed clearly and accurately in the CV questionnaire that 

can achieve high quality for the CV survey, and WTP estimates for improved water supply 

services for the time being and in future (Carson 2000). CVM is employed to estimate the value 

that househo lds in Haik town attach to the proposed improvement in water supply service. For 

this purpose, a total of one hundred forty fi ve ( 145) househo lds were interviewed after stratifying 

the town into five different admin istrative kebeles. 

The study results reveal that the househo ld mean WTP for TEV of improved domestic water 

supply services' including use and non use values is 19.94 Birr per month or 239.28 Birr per 

annum, which seems to be s ignificant amo unt based on the coefficients and margina l impacts of 

soc ioeconomic factors suggested by eco nomic theo ry and prev ious CV studies. The mean 

w illingness to pay va lue is 24.75 cents per bucket for the improved water suppl y service as 

calculated from the Tobit mode l. The total willingness to pay amount from the tota l o f 4,590 

househo lds in the study area of I-Ia ik to wn is Birr 1, 136.03 per Baldi or Birr 4,544.12 per a day at 

average service fees o f24 .75cent per Baldi. 

The Tobit model shows that there are several factors that affect the WTP va lue. Age, education 

dummies (both primary and secondary education), employment statu s, water consumption, water 

pressure, employment status, gainfully emp loyed, have positive and significant effects on 

willingness to pay. Fam il y s ize and househo ld 's yea r of stay ha ve negat ive and significant effect 

on willingness to pay amount. Income, water quality and ge nder have been found to be positive 

but insignificant effects on WTP amo unt. 

The value of log ist ic R2 o btained from Tobit model was re latively low, desp ite the model 

includes 11 explanato ry var iables, which comprise variab les that can be considered for WTP 

model s. According ly, the estimated amount is li ke ly to be insignifi ca nt and insufficient to 
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introduce a practica l estimation for TEV of improved domestic water supply services in Haik 

town. Therefo re, the po licy makers sho uld adopt proper strategies to provide background 

information to ho useholds about water threats in terms of both, sho l1age of water quanti ty and 

poor quantity that may improve water quality and secured sufficient water supplies for current 

and future generat ions. 

The resu It also reveals the reason for accepting the scenario (hypothetical improvement for 

domestic water supply serv ices) of WTP, spec ifica ll y: majority of respondent's needed more 

sufficient and re liable water suppl y; respondents believed that clean tap water contribute for 

good health and is necessary for future generation. In other words, majority of respondents are 

likely to be willing to pay because t!ley think the municipal water is not sufficient and reliable. 

On the other hand, the outcomes also show reaso ns for rejecting the scenario of WTP, 

specifically: respondents who doubt to have a co ncrete benefit for future ge neration and so me 

respondents are unlikely to be cared about the reliability or stability of water supply. In other 

wo rds, some respondents are unlike ly te> be willing to pay because they think the municipal water 

is suffic ient and reliable. 

However, this study is to be of interest since it provides background information about the 

economic value (both Lise and non-use val ues) of domestic water supply services and the 

application o f CVM pro vides very irilportant information o n househo lds' WTP that may be used 

in clarifying other essential remarks for improved water quality and insured sufficient water 

quantity (use values), as we ll as secured re liable and suffic ient water suppl y services for future 

generat ions (non-use values) . 

5.2. Recommendation 

Since the existing water supply system cannot satisfy the existing demand , which lead to the 

availability of water only for so me hours per day or makes the availability unpredictable, people 

of the town are forced to waste their time in searchin g other sou rces of water or consume less 

than required. However if improved water serv ices are supplied to the house holds and the water 

utility install meters or increase its connections, it can increase its revenue by increasing the 

water tariff, s ince households are willing to pay more than the existing tariff. 
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By setting the tar iff equa l to the average incrementa l cost (A IC) o f providing improved water 

services, the water utility ca n recover the till I cost of pro viding the service. 

Mo re speci fi ca ll y, based on o ur find in gs, we can draw the fo llowi ng pol icy imp lications: 

• Since income a nd w illingness to pay fo r the pro posed improve ment in water supply service 

are positively re lated , development po lic ies should target at in creasing income per househo ld 

that address the low inco me me mbers o f the soc iety. 

• The strong posit ive re lation b~tween gainfu lly emp loyed ho useho ld members a nd the 

w ill ingness to pay for improved water service indicate the necess ity to co ns id er house ho lds' 

employment status in des igning and implementing the pol icies of water supply services. 

• Another strong negative re lation between the year o f stay of house ho ld at a part icular area 

and the w illingness to pay fo r the proposed improvement in water supply service reveals 

incons istent fro m previo us studies s ince development po lic ies to be focused towards the 

o ldest quarters of the town. 

• Water consumpt io n and good water pressure pos itive ly and s ignificant ly affect ho useho lds 

WTP this is due to the fact that when water is ava il able in good pressure wi ll bust demand 

for water. 

• Family s ize of the house hold variable was found to be s igni fica nt at 5 % w ith a negat ive 

parameter est imates. This suggests w il lingness to pay fo r improved water services decrea ses 

as famil y s ize o f the ho use ho ld 'ncreases. This is due to the fact that given income of 

househo lds, if fa mil y s ize of the household increases the per capita inco me of the member 

househo ld decreases and hence w illing to pay less to the proposed improvement services. 

Another reaso n co uld be large famil y s ize of househo lds' increase their water co nsumption 

w hic h co uld discou rage the famil y due to high bill charge services and he nce w illing to pay 

less for the proposed impro ve me nts than their counter palts. 

• Education helps increase ind ividuals' awareness of the importance of improved water service in 

general, as it has been witnessed by the positive coeffic ient of education. It is known that more 

educated society have a good knowledge about the hea lth implication of safe water and care for their 

fa mily. Thus in order to have productive soc iet ies who are sa fe from water born disease, there should 

take action in educat ional awareness but it has influence on the growing water demand problem 

with in the ex isting supply condition. Implying that water authority in particular needs to launch 

strong publ ic awareness to the local comm unity on an economical use of the available water supply. 
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AnneX-Contingent Valuation Survey Questionnaire 

This research is conducted for academic purpose and its objective is to va lue the water suppl y 

service improvement in Haik town assuming as if it is go ing to be implemented. Your answers 

are completely confidential , your name is not written on thi s form, and never be used in 

cDrU1ection with any of the information you told to us. 

Thank you for your cooperation! 

Estimation of Total Economic Value of Domestic Water Supply Services: An 
Application of Contingent Valuation Method for Haik Town. 

By: Teko la Mekonnen 

Section A: Household Characteristics 

Identification: 

Location: _____________ Date of Interview: ______ _ 

Code: ______________ Length of Interview: ______ (Minute) 

Household Head 

A 1. Interviewee is head of the household 1. Yes 2. No 

A2. Head of the household l. Male 2. Female 

A3.Age of the household head ____ (years) 

A4. How long have you lived in thi s town _ __ (years) 

AS. Education of the head of the household 
\ 

I . No Schooling 2. Primary Education (1-5 years) 

3. Secondary Education (6-1 2 years) 4. Completed Diploma (2-3 years) 
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,. 

5. Co mp leted Bachelor degree 6. Completed graduate stud ies & above 

A6. Employment status of the household head I. Employed 2. Unemployed 

A7. Occupation o f the head o f the house ho ld 

I . Agricu lture 2. Own business 3. Government employee 4. Private employee 

5. Housewife 6. Others 

A8. Fami ly member 's gain fu ll y employed ___ _ 

A9. Month ly inco me of the household (in birr) ___ _ 

A I O.Monthly expenditure of the househo ld ( in birr) ___ _ 

Section B: Questions on Household's Current Status of Domestic Water Supply 

Services 

B I . Two most important reaso ns for ha ving a tap connect ion 

I. Convenience 2. Health 3. Reliability 4. Modern izat ion 

5. Alternative so urce is not sufficient 6. Cheaper 7. Others 

B2. How much are you charged per month, on the average, for us ing this sources 

___ Birr/month 

B3. How much water do yo u consume per day o n average __ Ba ldi (a 20 litter bucket) 

B4.Consumption per month (m3
) _ _ _ 

B5. Do you se ll p iped water to others, e.g. neighbors? I. Yes 2. No 

B6.lfyes, how many Baldi per day? _ _ _ 

B7. lncome earned (B irr/day) 

B8. How many persons outside yo ur househo ld use water delivered through your tap connection? 
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B9. Water availability 

I. Sufficient all time 2. Insufficient during dry seaso n 

3. Sometimes insufficient 4. I nsufficient most ly 

B I O. Ho w many hours per day do yo u rece ive water fro m the piped system? ____ _ 

B II.How many days per week do yo u receive water fro m piped system? _______ _ 

B 12.ln winter fdry season, how many days do you receive water from piped system per week? _ 

B 13.ln summer frainy seaso n, how many days do yo u rece ive water from piped system per 

week? 

In relation to its quality, amount and reliability, how do yo u rank the current status of water 

service fi·om this source? 

B 14. Quality: I. Good 

B 15. Quantity: I. Good 

2. Satisfactory 3. Poor 

2. Satisfactory 3. Poor 

B 16. Reliability : I. Reliable 2. Unreiiable 

What do you think of the quality of the water delivered? 

B 17. Taste I. Good 2. Average 3. Bad 

B 18. Smell I. Good 2. Average 3. Bad 

B 19 . Color I. Good 2. Average 3. Bad 

B20. Is there any relation between the quality of water and the illnesses in your household? 

I. Yes 2. No 

B21. How many perso ns in yo ur househo ld were ill during last year due to the consumption of 

unsa fe water? __ _ 

B22.How many days of sickness per person __ _ 
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B23.lfthe s ick perso n has got treatment, how much was the medical cost? ______ _ 

B24. Water pressure: I. Strong 2. Weak 3. Gene rally strong 4. Sometimes weak 

B25 . How do yo u treat water? 

I. Boi l and filter 2. Bo il 3. Fi lter 4. Others 5. None 

B26. Water from secondary source, if any: 

1. Private 2. Dug we ll 3.Pub lic stand point (Bono) 

4. Water vendors 5. Others 

B27.To what extent do yo u perceive the current provision of piped water IS an issue worth 

discussion? 

I. Critica l 2. Very ser ious 3. Series 4. Less serious 5. Not important 

B28. Who do yo u think is responsible fo r water supply? 

I. Governme nt 2. Community 3. Private 4. Others (spec ify) 

B29. Are you satisfied with the arrangement of the existing water service? 

1. Yes 

2. No GO TO QB30 , 

B30. What is (are) the cause(s) of your dissatisfaction? IDENTIFY AND RANK STARTING 

WITH THE MOST SERIOUS CAUSE 

I. Poor quality 

2. Unreliability 

3. Higher connection charges 

4. Higher volume charges 

5. Others (specify): 

B31. So far, has the adm inistrat ive body done enough in so lving the problems in the prov ision of 

improved piped water to household? 

I . A lot attent ion to the problem 

3. Not too much attention to the problem 

2. Some attentio n to the problem 

4. No attent ion at all 

B32.Do yo u think that leav ing a better environment to future generat ion is some thing 

I . Very impoltant 2. Important 3. Less impol1ant 4. Not impoltant at a ll 
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