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Abstract 

This paper tried to examine and anal yze the households' willingness to pay for improved water 

supply services in urban areas of Ethiopia, Holeta town as a case study. Contingent valuation 

method was used to examine the determinants of willingness to pay. A total of 141 sample 

households were interviewed during the survey, together with focus group discussion and key 

informant intervi ew. The survey result showed that, if the towns water supp ly office provide 

improved water supply, more than 80% of households' were willing and able to pay for the 

service at a price more than a cost recovery tariff rate. Correlation result showed that income of 

households ' and household size were significantly affecting households' willingness to pay. 
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1.1 Back ground of the study 

Chapter One 

Introduction 

Millennium Development Ooal (MOO) 7 addresses environmental sustainabi lity, with a 

target 10 of "to halve by 2015 the proportion of people without sustainable access to sa fe 

drinking water" (WHO, 2003) . This is because of the fact that domestic water supplies are 

one of the fundamental requirements for human life. Without water, life cannot be sustained 

beyo nd a few days and the lack of access to adequate water supplies leads to the spread of 

disease. 

Children bear the greatest health burden associated with poor water supply and sanitation. 

Diarrhoeal diseases attributed to poo r water supply, sanitation and hygiene account for 1.73 

million deaths each year and contribute over 54 million disabilities wo rldwide (WHO, 2003) . 

Progress towards target 10 contributes significantly to the reduction of chi ld mortal ity (target 

5), major infect ious diseases (target 8), maternal health (target 6) and quality of life of slum 

populations (target II). It also contributes to gender equality and empowers women, and is 

linked to school enrolment and attendance, especially of girls (goal 3) Meeting the target 

would contribute to reducing poverty (target I) and hunger (target 2) through use of water 

supp ly in industry and agriculture, saving productive time in accessing closer water sources 

and sanitation facilities , and contributing to workforce health. 

But when we see the world ' s coverage as of 2000, it is estimated that one-sixth of humanity 

(1.1 billion people) lack access to any form of improved water supply within I kilometre of 

their home (WHO and UNICEF, 2000) Lack of access to safe and adequate water supplies 

contributes to ongoing poverty both through the economic costs of poor health and high 

proportion of household expenditure on water supplies in many poor communities. This is 

arising [Tom the need to purchase water and/or time and energy expended in co llection. 

Access to water services forms a key component in the UNDP Human Poverty Index for 
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developing countries (UNDP, 1999). The problem is more immense in developing countries 

than others. 

When we see the case of Ethiopia, 86.Z% of urban population and 53.9% of rural populations 

have access to clean potable water supply (MoWR, Z008). Relatively there is impro vement in 

recent years, in rural areas of Ethiopia many people are travelling a long distance fetching 

water, resulting in wasting their productive time. In urban areas of Ethiopia, the service is 

better when compared with rural areas. But there is the problem with the quantity, quality, 

sustainability as well as coverage associated with rapid urbanisation in some cities like 

Holeta town. 

The main reason for the urban water supply problem is absence of adequate finance . Most of 

water supply projects are by their nature requiring a huge capital Additionally, most people 's 

see water as a fTee good that is supplied freely. This has its own impact on the sustainability 

of the project. And in many areas, the revenues gained from charging consumer is unable to 

cover the cost incurred on it. 

So, in order to maintain the sustainability of water projects as well as satisfying the required 

quantity and quality of water demand, at least there needs to be a cost recovery tariff rate. It is 

tariff rate at which the revenue gained from the service IS fully covered all expenses incurred 

on water supply. 

In order to implement cost recovery for impro ved water supply in urban areas researching 

whether the citizens are able and willing to pay for the service is very important. This helps to 

lmderstand the fundamental value the consumer places on the improved water service, for 

identifying those groups who are not willing able pay, and to establish a cost recovery tariff 

rate. 

1.2 Statement of the problem 

The widespread failures of water supplies in urban areas of Ethiopia have been largely 

attributed by the cost incurred on water projects such as capital and/or a recurrent cost are too 
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high. In most urban areas the revenue gain ed from water supply is unable to cover the cost 

incurred on it. 

Holeta town is one of urban towns in Ethiopia that the revenue gained fro m water sales is 

lmable to cover the expense incurred on wat er acti vities. For example from the year 1999 to 

2002 the revenue can cover only 80% o[ cost in curred . This has hindered the sector from 

operating in efficient and effecti ve manner. Th is problem is further aggravated by a rapid 

population growth in recent years due to its strat egic nearness to Addis Ababa. 

The town 's po pu lation was unable to get the required quanti ty of water in timely manner. In 

the town peoples are gett ing water thro ugh rat ioning. T he quantity of water the popul ation 

has consumed as co mpared with the national per capita water consumption, it is below half 0 f 

the Ethiop ian average. (I.e. Per capita-as per CSN m3 is 32.65 but Holeta towns per cap ita 

/m3 is only 17.8) 

In order to satis fy the rapidly growing population o[ town's water need as well as the required 

quantity for the existing populat ion, new water projects must be designed as well as the 

sustainability of ex isting water projects must be maintained. The capital needed to supply 

water to the town is too high. This can make the in vestment on water diffi cult. The fi nance 

required to fi ll this financial problem can be fi ll ed by dono rs, government , and community 

itself But the most sustainable way is cost recovery by co nsumers/commun ity itself It is the 

system that all expenses on water supply can be covered by the revenue ga ined from sale of 

water. Water tariff should be at cost recovery rate. 

In order to implement cost recovery tari ff in urban areas, researching whether the 

citizens/households' are able and willing to pay is very important. This he lps to unders tand 

the fundamental value the consumer pl aces on the improved water service so that the price 

that refl ects the ability and wi llingness to pay of the househo lds fo r the improved water 

serVIces, as strategy for cost recovery, can be establi shed. What this paper was trying to 

answer. 
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1.3 Objectives of the study 

Thus the main objecti ve of the study was to assess the househo ld 's will ingness and abi lity to 

pay for improved water supply services whi le exami ning the demand fo r improved water 

supply and determinants of willingness to pay. Whil e specifi c objecti ves are: 

cf> To examine the demand fo r improved water supply services 

cf> To identify and estimate the willingness to pay fo r water supply 

cf> To examine the determinants of Willingness to pay 

cf> To find out the actual ab ility to pay 

1.4 Hypothesis 

The fo llowing hypothes is were tested during the study 

~ Inco me, educati on level, and age o f households' are positi vely affecting 

their willingness to pay 

~ Leve l of satisFaction with the existi ng source is negat ively a ffect ing 

households' WTP 

~ Households ' are willing to pay for improved water supply service. 

~ Households' are able to pay for improved water supp ly service. 

1.5 Scope of the study 

The scope of the study is limited to water use only for private connection. The study is also 

limited to demand side info rmation to water supply problem and on supply side it was 

including the cost of prov iding improved water supply onl y. 

1.6 Organization of the paper 

This thes is is organised into fi ve chapters The fir st chapter deals with the introduction 

together with justi fication and o bjecti ves of the st udy. The second chapter di scusses 

literatures on gaining insights about willingness to pay fo r improved water supply, including 

contingent valuati on concepts, Experiences ga ined fyom di fferent parts of the world in as a 
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basis for comparison. Chapter three deals with back gro und o f the study area together with 

the methodology used in research. Chapter four discusses the quantitative and qualitati ve 

results of the study. The last chapter, chapter fi ve discusses the main findings whi ch were 

explored during the study and the reco mmendation drawn fro m the study result s. 
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Chapter Two 

Literature Review 

In this section review of literatures on househo lds' wi llingness to pay for improved water 

supply services in urban areas will be presented. In this part concepts such as urban areas, 

will ingness to pay and willingness to accept, contingent valuation method, and literatures or 

findings on WTP using CVM method will be discussed. 

2.1 Urban areas 

A definiti on of urban area di ffe rs between countries across the wo rld . Such difference is 

reflected from their socio economic development. It is difficult to compare countries based 

on the percentage of urban popu lation sin ce many countries have different definitions o f what 

size population is necessary. The way in which urban areas are defined often has an impact 

on the development of surveillance and improvement of water supply (Woldemeskel, March 

2006) . From different definiti ons of urban area the follo wing are common. 

An urban area is characterized by higher population density and vast human features 

in comparison to areas surrounding it. Urban areas may be cities, towns or 

conurbations, but the term is not commonly extended to rural settlements such as 

vill ages and hamlets (en.wikipedia.o rg/wiki/Urban area). 

Urban areas are often seen better served by basic services than rural areas. But it is a general 

truth that urban areas in developed regions and countries get better infrastructures and bas ic 

services such as water supply, sanitation, schoo l and so on than in developing regions and 

countries . On the other hand there are also great differences between urban areas of 

developing regions and countries depending on the type of settlement , population size, and 

income and soc io economic status of the different urban centres . (Woldemeskel, March 2006) 

In Ethiopia, as elsewhere in the wo rld, urban areas in the country differs by the level of 

urbanisation. The Central Statistical Agency defines urban areas as: 
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"an area that can meet the following criteria of Localities greater than 2000 

inhabitants, administrative capitals of regions, zones, and woredas, Localities with at 

least 1000 people doing non-agricultural activities, and / or areas where the 

administrative official declares the locality to be urban" ((CSA), 2007) 

According to 2007 CSA census in Ethiopia, of the est imated 73 million people livi ng in 

Ethiopia 16% lives in urban areas. Urban areas in Ethiopian differ in size as well as 

economic activities undertaken in them. There are large urban areas such as Addis Ababa, 

where a population of more than 3 million are found and more non agricultural activities can 

be carried out. Whereas there are small urban areas with a population of around 2000 with 

economic activities such as small trade can be carried out. 

When we see the hi story of establishment of urban areas in Ethiopia, most of them are 

established through a process of urbanisat ion. Peoples are migrating from rural areas to urban 

areas daily in search of a better life. This population pressure puts a burden to services 

provided by the urban municipality such as water supply. This requires improving the 

services delivered usually imposs ible for the municipality because the cost of delivering the 

service is high. This needs assessing the households' WTP and WT A for improved water 

supply services, using non market valuation method as discussed in next section. 

2.2 Concepts of Willingness and ability to pay 

The issue that is most important for water project designers and planners is how to ensure the 

financial sustainability of a project. This can involve predicting and estimating what users 

will be willing and able to pay for proposed water schemes in the future. That is because most 

water projects in developing countries are financially unsustainable leading to water supply 

shortages in many places. 

Policy makers most of the time sees water supply provision using both demand and supply 

side. As can be seen from the following chart supply side of water provision usually sees 
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technical alternatives used in water in vestment. Whi le the demand side of water supply 

provision sees the households ' WTP and ATP as a policy recommendation 

Graph 1: tlt e water prol'ision aspect of dell/and find mpply 

Supply/Demand and ATP/WTP 

Water Supply Provision 

Supply Demand 

• 
,. 

Techn ic al alternatives 
~ Ab ili ty to pay • 

~ Slow san filter ~ Wi llingness to pay 

~ Chemical 
trea1tment plant 

.. Ta riff setting Gov't Policy 

l" Investment capital ~ ~ Con nect ion fee 1- I ntcrvcnt io 

~ 0& M cost ~ Water cha rge n 

Supply = demand --Sustainable water service 

Source: (Douangchanh lopaying, 2004) 

WTP is the maximum amount individ ual stat es they are will ing to pay for particular goods or 

services based its characteristics (e.g. water supp ly: the difficulty of obtaining it , available 

sources, water quality and service level) (Douangchanh lopaying, 2004) 

It is the amount a person would be "willing to pay" to obtain a good or service. It is what the 

person is will ing to sacrifice to get the good. It is the amount of money a person can give up, 

receive the good, and have their util ity rema in the same. 
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People are wi lling to pay very high prices for basic minimum water requirements to ensure 

the survival of ho usehold . Consumers are often willing to pay a higher price for water than 

the tariffs charged. Ho w much higher depends on how much water is being used. WTP 

diminishes rapidl y with non-essential levels of water use, therefo re the relationship between 

WTP and water use can be shown by a downward s loping demand curve (sansoon, 2003) 

Another definition is one by Cardone and fons eca states that "Willingness to pay (WTP) is an 

expression of the demand for a service, and it is strong prerequisite for sustainable cost 

recovery because it is the materialization of the users ' satisfaction and of their desire to 

contribute its functioning" (Woldemeskel, March 2006) . At thi s time most of water projects 

revenue is unable to cover the cost incurred on it. So this wi llingness to pay survey is an 

important tool wether to state consumers preference to pay at cost recover rate. 

Governments in developing countries have often subsidized water supplies , ty pically in an 

attempt to achieve social and health benefits for the low-income household which form a 

large majority of the rural and urban population The amount an indi vidual is willing to pay 

to acquire some good or service depends on whether the good or service that is bought and 

so ld (a market good), or it may be one that is not bought or sold (a non-market good) 

(aers. pm edu/glossary. seach. cfm) 

Generally, WTP refers to the value of a good people are willing to pay, sacrifice or exchange 

for it. Used in contingent valuation to estimate the value of a non market good, WTP would 

generally be determined through questionnaires distr ibuted to a representati ve population 

ask ing something like, ' How much wo uld yo u be willing to pay for a certain impro ved water 

supp ly service' ? 

In economics, consumer' s WTP means the maximum amount that a perso n wo uld be will ing 

to pay for a service rather than do without it (sansoon, 2003) 
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Method of determination of WTP 

WTP can be est imated indirectly by observing the behav ioural pattern of the peo ple and thei r 

stated preferences. According to sansoo n (2003), there are three ways to estimate WTP 

I. Observe the pri ces that people pay for goods in various markets (i.e. water 

vending, buying fro m neighbours, paying local taxes). 

2. O bserve ind ividual expenditures of money, time, labo ur, etc. to obtain goods or 

to avo id their loss. Th is method might in vo lve an assess ment of co ping strategies 

and invo lves observations, focus group discussions and even a househo ld survey . 

3. Ask people directly what they are wi ll ing to pay for goods or services in the 

future. 

The first two approaches are based on observations of behav iour and are called Revealed 

preference techniques. The third technique is based up on stated preferences and includes 

Contingent valuat ion methodology as we have discussed earlier. 

The valuation of environmental services or poli cy outcomes can be based on WTP. It is one 

of the most wid ely used instruments for measuring environment al quality. CVM study, whi ch 

has been used in many enviro nmental studies such as water, ai r, land and the li ke that is 

des igned to value the quality of th is assets can be assesses by their WTP fo r this 

environment al services. 

The method is usually performed by survey ing or interviewing a sample of the concerned 

pop ulation. People are presented with hypothetical s ituations that ask how much they wo ul d 

be willing to pay fo r a specifi ed environmental improve ment, or how much environmental 

degradation they would be willing to accept. 

WT A also termed as affo rdability to pay is the extent to which prices are the financial means 

of users (Gunati lake. H (2007). It is the amount an ind ividual can be co mpensated to ensure 

so mething bad and have hi s or her utility remain the same. ATP for water is ex pressed by the 

ratio of month ly HH water consumption expenditure, the mo nth ly inco me and can be 
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estimated by the cost of exist ing equipment for water co ll ection and storage, wo rki ng time for 

obtaining water and price from ex isting built so urces. 

Affordability to pay is one and most important factor inO uencing households' wi llingness to 

pay for the service, other things remain constant. As arrordability to pay for water serv ices 

are high households are more willing to pay [or servi ce. 

Parameters that are used to determine both Abil ity to pay and willingness to pay can be 

described in the fo llowing chart 

Graph 2: Parameters of determining ATP and WTP 

1.3. Parameters for determining ATP :uta \\'TP 
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From the abo ve chart, paramet ers used for determining Ability to pay are water price, HH 

characleristics, Location of the house, income, and the like determinants. Wliile, parameters 



such as educational level, gender, income level , level of services and other parameters can be 

used to determine WTP. 

2.3 Economic Valuation 

There are many definitions of the word value, but in this study the value of a good is defined 

as follows: 

"The word Value, it is to be observed, has two different meanings, and sometimes 

expresses the utility of some particular object, and sometimes the power of purchasing 

other goods which the possession of that object conveys. The one may be called 

' value in use'; the other, ' value in exchange ' . The things which have the greatest 

value in use have fTequently little or no value in exchange; and , on the contrary, those 

which have the greatest value in exchange have frequently little or no value in use. 

Nothing is more useful than water; but it will purchase scarce anything ; scarce 

anything can be had in exchange for it. A diamond, on the contrary, has scarce any 

value in use; but a very great quantity of other goods may frequently be had in 

exchange for it " (hanneman, 2005) 

Adam smith, the famous economist, used the comparison between diamond and water to 

illustrate the difference between two the meaning of value. 

Economic valuation deals with the valuation in monetary terms of items that people might 

care for. It is a method of valuing goods that are not normally traded in market places, such as 

water, air, recreational services, or preservation of unique places. Unlike ordinary market 

prices environmental assets have no market price . The history of non market valuation is 

partly closely related to water projects. Water projects were part of an important motivation 

for the development of cost benefit analysis in the 1960s in the US 

Economists have developed a number of valuation techniques to estimate the value consumer 

place on public goods. According to Fauzi (2004) , there are two groups of economic 
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valuation techniques for non marketable resources. The first group is valuation technique 

which relies on implicit price that can reveal WTP through developed model, known as 

Revealed WTP techniques. Some techniques included in this group are travel cost method, 

hedonic pricing, the new technique random utility mode l. The latter is val uation technique 

based on surveys where WTP is obtained directly from respondent through written or oral 

interviews. Some popular techniques included in thi s group are Contingent Valuation Method 

(CVM) and Discrete Choice Model. Each valuation method has been di scussed in the 

following sub section by introducing their importance and their limitations. 

2.3.1 Indirect!Behavioural! method 

This is often referred to as revealed preference method. The most common methods of 

indirect methods used to value environmental resources are: Travel cost method, Hedonic 

pricing method, Production function method. These are usually used in a situation where 

markets for environmental goods or services are absent or not well developed, under which it 

is hardly possible to value the environmental impacts of a particular project by usi ng the 

market. (Alebel, (2003)). 

2.3.1.1 Travel cost method 

TCM is the oldest of the non market valuation techniques. Travel Cost Method (TCM) is 

derived [rom a concept developed by Hotteling in 1931 which is formall y introduced by 

Wood and Trice and Clawson and Knetsch (Hartono, 2007). TCM method is also known by 

the name TCM of recreational demand. 

It is widely used to measure the value of water based recreational services such as national 

parks and fishing . It indirectly measures how people are willing to pay to travel to that si te. It 

utilises the time and travel cost expenses that people are willing to incur to visi t a s ite to hunt, 

swim, fish , bird watch and the like. For example, when someone wants to vis it lake wonchi , 

there is time and transportation cost incurred when travelling from Addis Ababa to lake 

wonchi. The cost of travel by visitor is used as a proxy for the price of enjoying the water 
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service. This method relies on observations of people 's behaviour, particul arly expenditures 

fo r transportation and other trip related expenses incurred when travelling to and from the site 

of interest. 

Bas ic ass umpt ion underlying the TCM approach is that each consumer's utility towards 

recreation acti vi ties is separable, so that the demaJ1d func tion of recreation activ ities is not 

affected by the de mand of other activi ties such as watch ing movies, shopping, etc (Hartono, 

2007) 

This method of valuation has advantage and disadvant ages. Ad vantages are, it uses real 

market data and has relatively inexpensive that makes for most of deve loping co untries 

researchers make poss ible. This method has li mitations and such as defining and meas uring 

the opportunity cost is complex because there is no consensus on appropriate measure when 

substitute sites are taken into account, It can only est imate use values but not non use values, 

this method need substantial data requirements, requires estimates of value of travel/ leisure 

time (Smith, 2009) 

2.3.1.2 Hedonic pricing 

This hedonic pricing method approach has been used extensive ly to estimate the value of 

property and housing prices. It assumes that a good (o r service) can be fu lly characterized by 

its attributes, that consumers have very good information on the attributes of goods, and that 

price diffe renti als re fl ect the values of different attributes of goods (World Bank, 2004) 

It is based on the assumption that a good or service is full y characterised by it att ributes, and 

consumers have very good information on the attri butes of goods and di ffrerential price in the 

market refl ects values of different att ributes of goods. For example, the price of a house can 

be divi ded and class ified into Phys ical structure of the house, age of the house, accebi lity to 

the town,wo rk place, water and electi ci ty avail ability and the li ke. 
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The application of the hedonic pricing method to capture the effect on prices of 

improvements in environmental quality requires observations of sufficiently vary ing quality 

levels within the confines of a single housing market (Leggett and Bockstael 2000) 

The major limitations of this method are it can estimate use values only, requires extensive 

house market data, it is not suitable for for use in benefit transfer, diffi culty in detecting small 

effects of environmental quality factors on property price, connection between implicit prices 

and value measures is technically complex ((Smith, 2009) 

2.3.1.3 Production method 

This valuation approach is based on econometric estimation of production function. It is used 

to situations where input demand for water is not directly observable. We use this method 

quantity of water used (W) and other inputs (X) used to real ise outputs (Q) are available, but 

no information on sales price and quantity bought. 

In this method, the marginal phys ical product of water is found and the price of water is 

estimated based on profit maximisation rule. 

2.3.2 Direct (Stated Preference) Method 

Indirect methods cannot be used to value non use values of environmental resources because 

of relying on data from situations where consumers make actual market prices. While direct 

approach based on the survey that asks people to state their preferences. The direct method 

draws conclusion from responses to hypothetical quest ions (Alebel, 2004). The most 

common methods of valuing the environmental resources using direct methods are 

Contingent Valuation method (CVM), discrete choice model, and Contingent choice methods 

are mentioned. 

2.3.2.1 Contingent Valuation method 

Contingent va luation method (CYM) is first suggested by Ciriacy·Wantrup in 1947, to 

interview people and eli cit their monetalY value. Ciriacy·Wantrup was discussing so il 
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conservation and he noted that several of the benefit s were non-market goods, such as 

reduced s iltation of ri vers or reduced impairment of scenic resources. He characteri zed the 

prob lem as being how to obtain a demand curve fo r such goods, and suggested the fo llowing 

solution: " [Individuals] may be asked how much money they are will ing to pay for successive 

additional quantiti es of a collective extra-market good. The choices offered relate to 

quantities consumed by all members of a social group .. If every indi vidual o f the whole 

social group is interrogated, all individual values (not quantities) are agg regated . The results 

correspond to a market-demand schedul e (hanneman, 2005) 

Wantrup identi fi ed a so lution conceptua lly . Since then it is applied by Davis, which deals 

with economic value of outdoor recreation in the Maine woods, Ridker to measure the 

damages from air pollution. In 1969, a steady stream of CV studies began to appear in the 

economics literature. Offi cial recognition was given to CV in 1979, when the US Water 

Resources Council included it along with travel cost as recommended meth ods or non-market 

valuation. (hanneman, 2005) 

Since then, contingent valuation method (CVM) has been applied as an effec tive valuation 

technique in many developing countries to address a wide vari ety of issues such as water 

quality improvements and sanitation. It is a direct means of est imating the economic benefits 

of an improved water supply. Us ing this method, one simply asks how much the consumer is 

willing to pay for a given level of service. It is a survey based method, where peo ple are 

asked directly how much money they would be will ing to payor accept to mainta in the 

existence of environmental resources such as water. CVM has been increasingly advocated 

by Economists and sector special ists as a usefu l tool for gathering reasona bl y accurate data 

about how much a household can afford and is willing to pay for part icular water and 

sanitat ion opt ions presented to them In summary of statement o f the sma ll towns' water 

supply and sanitation conference he ld in Addis Ababa On 11-1 5 June 2002 CVM is stated as: 

"The co ntingent Valuation method allows planners to assess the people 's wi llingness 

to pay for service options and provides the necessary basis for project ing sales and 
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revenues. This information is essential to support community participation and enable 

'informed cho ice' at the household level as we ll as for the conununit y as a whole. 

WTP surveys provide the parameters to underpin financ ial models needed to evaluate 

expansion plans and to set tariffs. The relative hi gh cost of WTP too ls is likely to 

come down as they are systematicall y applied and as the local consulting profess ion 

builds up its capacity". (kanson, 2003) 

CYM method has advantages over other valuation methods, the most importrull advantages of 

this method is the one quoted by smith N. (2009) is as fo llows: 

i) One can observe the current water situation of the househo lds; inquire 

about the level of service people want and how much they are wil ling to 

pay for it. 

ii) The consumer can value services fo r which indirect approaches would be 

imperfect (e.g., what are the benefits of increased reliability, higher water 

quali ty) 

iii) The analyst can estimate the reactions of households to prices or 

technologies beyond the range of past experience. 

iv) The answers of respondents to WTP questions are eas ily understood by non 

economists and decision makers. 

v) CYM can be used to easily derive est imates of economic benefits without 

the use of econometric techniques 

vi) The CYM could also be used to assess the benefits of improved water 

services to industries and commercial establishments. 

There are vari ous stages and steps in vo lved in the estimation of WTP using CY method. 

Those steps that most researchers use has a little variation but the most common steps 

followed by most researchers are the fo llowing ( (devi, 2009) 

Preparation: 

Step 1: Select interview technique, 

Step 2: Develop a sampling strategy, 
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Step 3: Develop the CVM scenario, 

Step 4: Decide which elicitation method to use, 

Step 5: Cost the options 

Step 6: Write ho useho ld survey and CVM questionnaire. 

Implementation : 

Step 7: Enumerator training and pilot testi ng, 

Step 8: Implement survey. 

Data analysis and policy implications: 

Step 9: Data entry and analysis, 

Step lOUsing CVM results to develop tariffs, 

Step 11 : Ensuring that WTP studies inform policy 

Despite its importance, CV has some disadvantages, 

CVM method is a better way of valuing environmental reso urces using a direct method. It is 

the method that is suitable to be used in developing countries . Des pite its importance still 

there is a lot of sceptici sm concerning the actual reliability of the method. According to 

Alebel (2004), the problem associated with CVM can be classified in to biased estimates of 

value and choice of welfare measures . Biases can be arising at any stage in survey design and 

implementation, construction of CV scenario, Sample selection, and in drawing inferences 

from results. At each stage, to make the result reliable those biases must be carefu lly assessed 

and minimised. With this regard, Alison Wedgewood (2003) noted that strategic bias , 

hypothetical bias, information bias, starting point bias , and other biases can intluence CVM. 

Strategic bias can arise when respondents intentionally understate and overstate the anlOunt 

they are willing and could afford to pay for unproven idea of service improvement. It is due 

to respondents are not bothering to answer accurately. 

As sited by Alebel, Whittingto n et al (1987) may point out the reason why people overstate 

his or her WTP. He reveals that by assuming the go vernment will prov ide the service with 
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high subsidies in case he/she responds positively. On the other hand, the indi vidual may 

under state his/her willingness by assuming that the investment has already been dec id ed. 

To minimise this type of bias , CYM questions should be designed in a way moti vating 

mechanisms to minimize this type of action from happening. 

Hypothetical bias may arise due to two main reasons. First, the respondent may not 

sympathize and understand the characteris ti cs of the environmental good being described by 

the interviewer such as improvement of water supply that respondents may be wi lling to pay . 

Second, since respondents do not suffer any cost from inaccurate response he can res pond, he 

is not giving attention to the CYM questions. 

l!~for/llatioll bias is very similar to hypothetical bias and is dependent on the amount and 

quality of information pro vided to the respondent. As delivered information increases, 

variation in final results decreases (Alison Wedgewood (2003). Pro viding information to 

respondents about a proper change can reduce the likelihood of unlikely answers. It is 

important to give so me time to respondent to answer the question accurately. Unless and 

otherwise bi as can ' t be minimised. 

Startillg poillt bias According to (Rodriguez, 2003), sta rting bias ari ses when the int erviewer 

starts the questi oning at an initial bid. A respondent who is unsure of an appropriate answer 

and wants to please the interviewer may interpret this initial process as a clue to the "co rrect" 

bid affecting hi s or her willingness to pay. Several studies have shown that this bias exists 

and that it can be important interms of outcome of the study. The solution to this type of bias 

is using rando ml y choosing starting point , and using pay ment cards. 

To conclude this part, despite its limitations CYM is more advantageous method o f valuing 

environmental resources such as improvement of water supply services, air quality and the 

like. [t captures both use and non val ues of resources. So, if it is well managed and 

coordinated and bias associated with method can be reduced it can yield appropriate resul t. 
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2.3.2.2. Choice Modelling 

CM is one of a stated preference technique offering hypothetical changes to respondents and 

using indirect cho ice behaviour to estimate the WTP and welfare of policy changes. As 

indicated by (virgee, 2007) this method has developed out of conjoint analys is indicated by 

Louviere( 1988) and has been applied in environmental valuation exercises Blarney et al. 

(1999) and, in one case, water supply valuation Anand, (200 I) 

A set of choices are presented to the respondent, which contains a set of alternatives and the 

respondent chooses one whi ch suits him/ her. In CM a set of available alternatives and 

available substitutes must be presented. 

2.4 Water Related CVM studies in Ethiopia and other con tries 

A few studies have been conducting in Ethiopia using CVM methods in order to elicit 

willingness to pay fo r water services. From studies under taken the follo wing are pointed oul. 

Gossaye Fallta (2007) conducting Master thesis entitled Estimating Willingness to pay for 

improved water supp ly services using CVM method, in Debre zeit town , 41 km west of 

Addis Ababa. In his study randomly selecting 234 households were selected from 15 kebeles 

of the town. Households asked open ended and closed ended questions to elicit households ' 

wil lingness to pay. His study revealed that piped water is the main source of water for the 

town. On the level of satisfaction with the existing level, only 10.26% of households are 

satisfied with current level. results of probit model of Gossaye fanta also indicated that age, 

household size, water volume, reliability, income of households are significantly determines 

wi llingness to pay. Households were wil ling to pay more than the existing tariff level. 

Medhin Fisseha (2006) did a study on Househo lds demand for impro ved water supply 

serv ices Addis Ababa town using contingent valuation method . The study uses both primary 

and secondary data by sampling 250 households. The result indicates that households are 
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willing to pay more than the existing tariff rate. There is also a positive relationship between 

educational status and willingness to connect for improved water supply. 

Alebel Bayron (2004) also made a study on analysis and affordability of wil lingness to pay 

for improved water supp ly services in Nazret town using Contingent valuation method. 

Wealth of respondent, source of water the household is being used, quality of water, time 

taken to fetch water from the existing source and educational level of the respondents has 

positive effects on the respondents ' choice for improved water serv ices. The result also 

reveals that peoples are willing to pay at the price at which the revenue covers the cost: at 

cost reco very rate. 

Genenew Bekele (1999) also conducted a study in Harar town to analyze the determinants of 

households ' wil lingness to pay and demand for improved water supply services. He used 

ordered probit model and OLS estimation to elicit households WTP. In his study it is found 

that education level and sex of family head significantly affects the WTP of households. In 

the town, high water problem is conceived in that 97.8 percent of households who can access 

to direct piped water get water once in 4 days. 

Assefa Clzaka (J 998) using CVM and indirect approach, his did a study entitled Households 

Willingness to pay for improved water services and factors determining willingness to pay In 

selected areas of Addis Ababa City. His result like other stud ies reveals that households are 

more willing to pay than existing tariff rate. 

Fisseha (1996) take a sample of 266 respondents in Meki town of Oromia regional state to 

point out determinants of willingness to pay for improved water services using co ntingent 

valuat ion method. His study reveals that income and time taken to fetch water are 

significantly determines WTP for improved water in the town. Socio demographic 

characteristics such as education and occupation also show significant relationship with 

WTP. 
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Gloria Soto Montes de Oca, Ian 1. Bateman, Robert Tinch and Peter G. Moffatt (2008), 

together had done a st udy on assess ing the wi llingness to for maintained and improved water 

supply services in Mexico City . CVM is used io invest igate households' wi llingness and 

ability to pay. From the respondents it is revealed that there is a problem of water shortage in 

the area. The study reveals two tariff rate should designed for the poor as well as the rich, 

since the poor households sees their unwillingness to pay for the improved water service 

level. (Glorio Sotode oca, 2008) 

To conclude this part , from researches done in different urban areas of Ethiopia it is possible 

to conclude that households were will ing and able to pay for improved water supply services. 

If the town where they live provide them with the improved water, they show their 

willingness to pay at a cost recovery tariff level. Most of the respondents were not satisfied 

with the current source of water. Socio economic characteristic of the respondents were 

affecting their wi lli ngness to pay. So when the tariff rate is designed it should have to take 

into account the socio economic characteristics. 

2.5 Stata 
Stata is a complete, integrated stat istical package that provides everything you need for data 

analysis, data management, and graphics . It makes easy to generate publication-quality, 

distinctly styled graphs, including regression fi t graphs, di stributional plots, time- series 

graphs, and survival plots. It is distributed in more than I SO countries and is used by 

professionals in many (www.stata.com) 
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Chapter Three: Back Ground of the study area 

3.1 Description of the study Area 

Holeta town is found about 30 km west of Addis Ababa, along the main road from Addis 

Ababa to Nekemte. The total surface area of the town is 5,550 hectare. The town has found at 

an altitude of 9° 30 ' N and longitude of 38° 30' E. The average elevation oC the town is 2,450 

metre above sea level. The mean annual precipitation or the town is about 1060 mm. Its mean 

annual temperature is between Soc to 12°c. The vegetation around the town is characterised 

by bush lands, numerous herbaceous fl ora, scattered trees, culti vated eucalyptus, oil crops, 

and horticultural crops. 

The population of the town is 36,325 , of which 18017 (49. 8%) are males whi le the remaining 

18,308 (504%) are fema les (Towns Administration, 20 10). Average number of persons per 

household is 46, and the total number of households liv ing in the city is estimated to be 

7896. Growth rate of the population is estimated to be 7.24% per annum. This is the highest 

when compared with other urb1m areas of Ethiopia This growth rate can be largely attributed 

to its close di stance to the main town, Addis Ababa and large inflow of daily labourers as a 

result of rapid industrialisation in the area. The total kebeles of the town is 8, of which five of 

them are included to the city by 1997 due to rapid urbani sation of the city from neighbouring 

wo lmera district. 

The dominant activities in the town are industrial activities such as horticulture, agro industry 

fo llowed by commercial and government work respectively. Because of the strategic place 

the town has to the capital Addis Ababa, industrial Sector can create a lot of employment 

opportunity fo r the town 's inhabi tants. Most of inhabitants are fo llowers of Orthodox Church 

fo llowed by Protestant and Muslims. 

In the town there are 3 colleges, I federal research institute, J military academy J regional 

bee research institute, J health centre, I high schoo l, 5 primary schools, and 2 local 

government administrat ion autonomies. 
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The town has digital telephone service and has full network coverage for cell phone service. 

It has one regul ar post office, which gives services with its different postal codes. The town 

has also benefited from 24 hours of electricity power service. 

3.2 Water Supply Situation of the Town 

The water supply system of the town was constructed in 1965 f·o m 2 bore holes located at 

Arada Kebelle to serve the then popUlation of 3000 - 4000. Presently, there are 6 boreholes, 

26 water points, two reservoirs with capacity 0[300 and 500 m3
, with 47 km pipeline. 

Water produced in the year 1998, 1999 and 2000 is 193 ,87 1, 144.730, and 18 1,03 1 m3 

respectively. Whil e water consumed in the above years are 186,467, 138,320 and 159,774 m3 

respectively. From this figu re it is clear that, the leakage rate is on average 6.46% of water 

produced per year. Factors fo r this leakage is pipelines were old in age and many of them are 

not replaced . 

According to the towns' water supply and sewerage authority, annual per capita water 

consumption o f the town is low as compared with that of the national. In 2008, annual per 

capita water consumption of the town population is 13 .78 m3 of water. The national annual 

per capita water consumption is 32.65 m3 of water. This clearly indicates th at the amount of 

water supplied to the town is low even as compared with the national average. 

The water tariff now in use by the town's water supply and sewerage authority is given 

below. Accordingly, for public fountains 1 m3 of water is supplied at a cost of 2 birr 

irrespective of the amount of water supplied. With regard to house connection, those who are 

using 0 - 2m3 of water monthly can pay 2.55 birr per m3 of water. While those who are using 

greater than 10m3 of water monthly can pay a monthly bi ll of 4 birr per m'. From table 2, it 

is clear to see that the towns' water supply authority uses progressive tari ff structure. l.e. the 

tariff rate that can increase as the water consumed increases. 
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Table I : Tariff rate of Hoi eta town water supply 

Public House Connection 
Mode of 

Fountain 0-2m3 3-5m3 6-I Om3 > 1Om3 
servIce 

2.00 2.55 2.85 3.30 4.00 

Source: Holeta water supply authOrIty 

The numbers of connections that are found in the town are totally 2526. From this, there are 

26 publ ic fountains, 2,210 private connection, 220 commercial, 65 government and 5 

industrial connections. 

When we see the revenue and expend itures of the town's water supply, table 2 provides the 

necessary data . From Table 2, unt il 2005/06 the financial performance of the town's water 

supply and sewerage authority is good. But starting from 2006/07, the financ ial performance 

is not good. The revenue gained from the water is less than cost The possible reasons for this 

can be the recent inflat ionary rate as well as foreign exchange rate devaluation in our country 

makes the materials expensive. Bes ides this, there is high cost of fuel and power supply cost 

Till now the financial gap has been covered from lown 's Mun icipality. 

Table 2: Revenue and expenditure of Holeta Town Wat er Supply Office 

Yea I' Revenue lin Bi .... 1 Cost lIn bl .... 1 

200 1/02 320950 270,607 

2002/03 257123 269393 
2003/04 489027 362, 162 
2004/05 528547 46 1 435 
2005/06 699,354 679,000 
2006/07 590,821 909,403 
2007/08 602 95 1 682 06 1 
2008/09 1,481 ,075 1,479,986 
2009110 1,128 ,069 1,633 ,760 

Total 6,097,017 6,747,867 

Source: Towns water supply and sewerage authOrIty 
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3.3 Methodology 
3.3.1 Determination of Sample size 

In planning a survey, one must decide how many peo ple need to be studied in order to answer 

the study objectives. If the study is too small, the researcher may fail to detect important 

effects . If the study is too large then it wastes reso urces. The sample s ize of the research is 

237 households as can be calculated usi ng the fo ll owing criteria. 

The minimum Sample size required for a population is N~ I O,OOO 

Is n=Z2 p (I-p) IW2 

Where n= Sample size 

Z=Confidence interval (usually set at 95% confidence level) 

P = population proportion 

W= marg in of erro r 

According ly, the total household of the town is N=7896 

Confidence interval o f 95% (z) = 1. 96 

Population propo rtion (p) = 0.8 

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

n= (1 96)2 08(02)10052 

= 3.841 6 x 0 16/0.0025 

= 245 

The above sample size is taken, if household number is greater than 10,000. But if it is 

relati vely smaller population, the required sample size can obtained from the above estimate 

by making some adjustment 

2451 (I +245/7896)) = 237 

145 (1 + 145/7896) = 14 1 

Therefore the study takes a sample of 141 households 
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Sample households can be selected randomly fr om each kebe ll e by their population size. 

Goro kerensa kebele with the highest number of population have also higher samp le s ize. 

3.3.2 Description of sampling Strategy 

Simple random sampling was used to eli cit households ' willingness to pay fo r improved 

water supply services in the town. Each household have eq ual chance to be selected. Using 

simple rand om sampling, each household were interviewed personally by trained 

enumerators. In using random sampling, since there is no accurate census info rmation in the 

town, it has done by constructing sampling frame by using simple mapping techniques. 

3.3.3 Methods of data collection 

The informat ion co ll ected for the study has been primary and secondary data. The primary 

data was collected mainly from interviewing the respondents, focus g roup discussio ns and 

key informant interview. The questionnaires that are used to eli cit househo lds ' willingness to 

pay for improved water supply services can be divi ded to three basic parts namely:-

I . Househo lds socio economic characteri stics 

2. Existing water supply situations of the town 

3. Househo lds willingness to pay [or improved water supply questions 

Secondary data was co llected [rom Ministry of water reso urces, town' s water supply and 

sewerage authority, town 's administration. Moreover, books, journals, papers, thesis and 

internet were used. 

3.3.4 Description of the expected outcome and explanatory variables 

Variables that are used to elicit ho useho ld 's wi llingness to pay fo r improved water supply in 

th is study are: Gender, Age, ed ucational status, household size, income of househo lds ', 
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housing condition, quality of water, quantity of water, time to fetch water The description o f 

expected outcomes of thi s variable is: -

• GNDR: it is sex of respondents' . In mos t literatures, it is assumed that wo men 

would express more WTP for improved water supply services than men. This is 

because of the fact that they face many burdens of fetching water In th is paper 

the dummy variable for male is 0 and female I. 

• EDeN : Education level of respondents. As the level of education increases, 

peo ple become more aware of the benefits of improved water So educated 

peo ple are expected to pay willingly higher cost as compared with that of 

uneducated. 

• AGE Age of respondents. It is believed that, older peo ple are less willing to pay 

for water services because of the fact that they were li ving with more free water 

and fewe r prices prev iously. So there IS an expected negative relati onship 

between age and willingness to pay. 

• INC: Income of households'. There is an ex pected positive relationship between 

inco me househo lds will ingness to pay for improved water supply. As income of 

households ' the need for improved water supply increases together with thei r 

affo rdability to pay. 

• HHSZ: Households size of the respondents. As household size increases the 

ability to pay will expected to decreases, so their willingness to pay decreases. 

They have a negati ve relationship . 

• STSFN: satisfaction with existing source: if the level of satisfaction with 

ex isting water supply is high, households are less will ing to pay for improved 

water supply. But, if they are not satisfi ed with the current source, they are more 

wi lling to pay. 
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3.3.5 Data Analysis 

Respondents were asked Willingness to pay questions that was used to elicit their will ingness 

to pay for improved water supply. Quantitative and qualitati ve data analysis was used to 

show their willingness to pay for the improved water supply service. Correlation coefficient 

result using STAT A version I 1.0 has been used in order to measure the strength of 

relationship between dependent variable (WTP) and independent variables of socio economic 

characteristics. It is calculated us ing 

n IXY -CIX) CD) 

;/nIX2 
- (IX) 2 nIY2 - (IY) 2 

Where X is dependent variable and Y independent var iables 

The primary and secondary data gathered is carefu lly analysed using STATA vers ion II. 

Moreover, data can also be analysed using: 

./ Tables and simple fTequency graphs that indicates ex isting water supply situation of 

town and to compare different data results . 

./ Mean will ingness to pay was calculated from the data collected . 
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Chapter Four 

Discussion and Data Analysi s 

4.1 Socio Economic Characteristics of Respondents 

Using a contingent valuati on survey, a total of 141 sample households were int erviewed 

during the survey. From the total samp le households , 63(44 68%) are male households, 

whil e the remaining 78(55 .32%) are fe male households. From total male respond ents, 58 

(92%) were head o f households, while the remaining 5 (8%) were not head of the 

households. The same with, fTom total female respo ndent s 63 (80%) were head of 

househo lds, while the remaining 12 (20%) were not head of households. The res ult also 

showed that 38.89 year is the average age, with the min imum of 20 years and maximum of 

85 years. 

The education level of the respondents showed that, major ity of the respondent s were within 

primary educat ion level. The minimum education level achi eved by the respondent s was not 

able to read and write (ill iterate), whi le the maxi mum level is Masters Degree. Fro m total 

respondents who gave answer to this question, 17( 14.4%) can neither read no r wri te 

(illiterate), 43 (36%) have within primary education (1 -8 grades), 31 (26. I %) have within 

Secondary Education (9- 12) , and the remain ing 28(23 .5%) were achieved tertiary level of 

education rangi ng from 12+ 1 to masters degree. 

The average fa mil y size of the total sample households were 5. 1. The max imum fa mily size 

of the sampled ho useho ld is 13, while the minimum of I. The data about the occupation of 

the respondent s shows that 66 (49.3%) o f them were se lf employed. They are running their 

life by working in di fferent self inco me generating acti vities such as trade and farming. 36 

(26.9%) of samp led ho useho lds were hired and working in private and NGO such as 

Investment companies (Horticul ture) and other private ly owned enterprises. 20 (14.9%) 

were wo rking in Government organ isat ions, whil e the re main ing 12 (8 .9%) were 

unemployed. 
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From the contingent valuation survey, it is clearly seen that employment patterns mirror the 

geographical spreads of the households. There is a division between fringe and core areas 

with regard to employment pattern. The households ' living in core areas was relying mostly 

on small businesses such as shops , government and private wo rks. Whil e most of 

househo lds ' who were fo und in [Tinge areas are relying predominantly on agricultural 

activities. 

The average monthly income of the sample households was Birr 1008.76, which is ranging 

[Tom the maximum of Birr 4800 to the minimum of Birr 150. Data about the income of 

households reveals that, there is income disparity between co re and fringe areas of the town. 

In core areas of the town, 1 I 76.11 birr is average monthly income per household, whil e in 

the fringe areas; 692. 29 birr is average monthly income per household. 

Attempts were also made to know the wealth status oCthe sampled households. Based on this, 

house and television ownership could be taken as a proxy. Fro m total sample households' 

102 (72.3%) of them reveals that they li ve in their own house, 33 (234%) li ves in privately 

rented ho use, while the remaining 6 (4 .3%) lives in houses of their rel atives. Television 

ownership of the sample households also shows that 74 (52.5%) have tel ev ision, whi le the 

remaining 67 (475%) do not have Televis ion. 

Data about the ownership of basic infrastructure service shows that about 11 9 (844%) have 

Electricity power, whil e the remaining 22 (15 .6%) do not have formal electricity source and 

they are gett ing electricity from traditional so urces . 

Households were given different social services to rank them in accordance with their priority 

of need. Survey results showed that 84 (596%) rank health service as thei r first need , 49 

(348%) rank water supply as their first need, 6 (4 3%) rank education service as their first 

need, 14% rank sanitation as their first need. With regard to their second and third choi ce, 80 

(56.7%) of respondents rank water supply as their second need, and the remaining 12 (8.5%) 

of sample respondents rank water supply as their thi rd need. Fro m this we are clearly 
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understood nex t to health water supply is the priority need of sample households ', and the 

most important thing for them. 

With regard to expenditure on selected basic items, 118 (83.7%) of respondents rank 

expenditure on food as their highest expenditure, 8 (5.7%) rank expenditure on clothes as 

their highest expenditure, and 7 (5%) rank expenditure on water supp ly as their highest 

expenditure. 

When we compare the households ' first need and expenditure on basic items, 49 (34.8%) of 

the respondent said that water supply as their fir st need. but only 7 (5%) of respondents said 

water supply as their most expenditure. From this it is poss ible to conclude that households ' 

sees water as a [Tee resource they were not paying for the service according to the satisfaction 

they can get [Tom it The point we will discuss in the next topic. 

4.2 Existing Water Supply Situation 

Households ' atti tud e towards current water supply situation of the town is presented in the 

follo\ving section by di scussing main so urce of water, existing price of water, quantity, 

quality and reliab ility of current water sup ply so urce. 

4.2.1 Current Source of Water Supply 

With respect to the so urces of water supply househo lds were using, most of sampled 

households were using piped water from the main source supplied to the to wn, followed by 

public hand pump, water vendors, protected spring or well, river, and gro und water 

respectively as can be seen in the following table. 
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Table 3: Current Sources of water supply for the town by area 

SOUl'ces of water supply by area 

S, Sources of water supply Core areas Fl'inge areas Average 
N Frequ % Frequenc % Freque % 

ency y ncy 

I Protected spring or well I 0.71% 9 6.4 10 7. 11 

2 Ri ver 0 0% 8 5.7 8 5.7 

3 Public Hand Pump 5 3.5% 29 20.6 34 24 

4 Water Vendors 8 5.7% 2 1.4 10 7.1 

4 Piped water 72 5 1. 1% 3 2. 1 75 53.2 

5 Ground water 1 0.71% 3 2. 1 4 2.8 1 

Total 87 61.7% 54 38.3 14 1 100 

Source: Household survey 

With regard to sources of water supply households were using, there is a difference between 

core and fringe areas. Thus, 97% of households who are using piped water from the main 

source supplied to the town were found in core areas, while the remaini ng 3% of households' 

who were using piped water supply is fo und in fringe areas. 

From this figure, it is clear to observe that most of househo lds ' who are found in fri nge areas 

do not have piped water supply, while those households' who are found in co re areas have 

their own piped water supply. From key informant interview with city's water supply office 

head, he has said that this problem arises due to the fact that kebeles that are found in fringe 

areas were included in 1997 as one part of the town from neighbouring wo lmera district. But 

most of water supply so urces were bu ild ing before 1997. That is why they are not getting the 

piped water supply. But in the future there is a plan to connect those kebe les with a piped 

water supply. 

Households ' who were not using private piped water supply were asked \vhy there are not 

using the source. Based on this, 23 (35.4%) told there is hi gh connection cost, 40 (6 1. 5%) 
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said that water supply office is unable to del iver the service, 2 (31 %) said that the house has 

not their own and they do not need piped water source. They are also asked why they have 

not preferring piped water supply source. Based on this 45 (692%) of respondents said that 

access to piped water is di fficult, 19 (29 .3%) said the pipe water is too costly and not 

affordable and the remaining 2 (3 . I %) said because of the other reason. 

4.2.2 Price of water 

Survey about the current Go vernment water tariff of the towns' water supply indicated that, 

monthly average tariff households ' were paying is 25.08 birr. The maxi mum tariff is 60 birr 

while the minimum is 5 birr per month. From this fi gure, it is easy to est imate that those 

households' who have piped water supply so urce can consume on average 5.3m3 of water per 

month . This fig ure, when we compare with the national CSA standard , it is too low. 

Households ' are not using the requ ired quant ity o f water. 

Respondents who are found in the core area, and have not their own piped water conJ1ection 

can get their water mainly from water vendors. These households can bought on average 3. 13 

bucket (62.6 litres) of water per day. For one bucket of water they are pay ing on average 15 

cents. On average, they are paying 14.08 birr of monthly pri ce fo r water vendors. 

The other measures of cost incurred by households can be calculated by the time they take to 

walk to water po int and back again as we ll as waiting time at water point. Based on this, from 

households who do not have piped water supply, 66 (46.8%) were said the dis tance o f water 

source from their home is less than 10 meter, 19 (28 .8%) said water so urce is less than 20 

meter, IO (15 .2%) said the water source is between 2 1 to 50 meter, 3 1 (47%) said it is 

between 51 and 100 meters of distance, whil e the remaining 5 (7 .6%) said it is g reater than 

100 meter. 

Survey about the time taken to walk to water point and back aga in indicates that, 17 (25.8%) 

were taken up to 5 minutes to walk to water point and back again, 18 (27 3%) six to 10 

minutes and 10 ( 15. 1 %) takes II to 20 minutes, while the remaining 20 (30.3%) takes greater 
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than 20 minutes . Waiting time of at water so urce also indicated that 20 (30.3%) were 

responded no queue at source, 13 ( 19.7%) queue for maxi mum o f 5 minutes, 8 (12 . I %) queue 

for 6 to 10 minutes, 24 (36.4%) responded there is queue at the source for greater than 10 

minutes at the so urce. 

4.2.3 Quantity, Quality and reliability of cu .... ent watel' supply source 

Contingent valuat ion survey about quantity, quality and reliability of current piped water 

supply source indicated that, most of respondents said the amount of water delivered and the 

quality of water is good but there is a problem in all time availabi lity of water as indicated in 

the fo llowing table. 

Table 4: Households' att itude towards current water supply 

Quantity Availability 

Pel'fo.mance No of res po lise % No of respollse % 

Good 47 62.7% 6 8% 

Average 27 36% 57 76% 

Poor I 1.3% 12 16% 
-

Total 75 100 75 100 

Source: Ho useho ld Survey 

With regard to the quantity of water suppli ed to town's popUlation, a small percentage of 

population said that quantity of water de li vered at a time is poor While the majori ty of 

respondents were said the water quantity deli vered at a time is good. 

A question related to the quality of water was, whether the households uses any purification 

method before they drink or not. 79. I % of households ' who were res ponded [or this quest ion 

was not using any purification method before dr inki ng and us ing for domestic use. 20.9% of 

respondents were using cleaning materials such as bo iling, and wuha Agar before using the 

water Those who were not using any purification method were asked why they are not, based 

on this, 64.7% of households' said water is cl ean for drinking and domestic use, 12. 1% said 
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purification is costly and time co nsuming, and the rest 23 .3% respo nded water is not clean 

but no side effect on health. 

With Regard to all ti me availability of water, only a small proportion of respondents were 

said the water availabil ity at all time is good. While most of the respondents ' res ponded 

availability of water at al l time is average. On average water is available only for 15 hours per 

day. For the question during at what time do yo u face water shortage, 3 1.9% of respondents 

were said during the day time, 35.7% during the morning time, 15 .7% at noon, 15.7%, it is 

not possible to tell the exact time. 

4.2.4 Level of satisfaction with the existing source 

Data about the level of sati sfaction with the existing so urce of piped water supply indicate 

that, 9 (12%) of the respondents are fu lly sat isfied with the ex isting water supply provision 

While the remaining 55 (73.3%) are partially satisfied, II ( 14.7%) are not satisfied wi th the 

existing so urce of piped water supply From this figure , it is clearly seen that most of sample 

households are no t satis fied with the ex isting source. 

There are some reasons for their dissatisfaction with the ex isting source. From the total 

respondents giving answer to thi s question, 34 (54%) were said current water supply so urce is 

lm reliable, 1 1 (1 7.5%) were said water has not good quality and it is unreliable, 12 ( 19%) 

responded water is unreliable, it is difficu lt to get the required water at a desired time. 6 

(9.5%) were responded three problems with their dis satisfaction . They responded there is 

problem in water quality, water is urueliable, and quantity of water supp lied has also a 

problem. Res pondents reveal that, if the above problem is so lved, they are fully sati sfi ed with 

the towns ' water supply. 

Focus group discuss io n with selected fringe areas populat ion indicates that, they are not fu ll y 

satisfied with the current water supply sit uation. The reason they are putting fo r their 

dissatisfaction is, firs t they are not getting the quality water because they pick up water from 
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hand pump that cannot be handled pro perly. Second, the water source is far fro m their home 

which is created a time and cost problem 

All of focus group discuss ion parti cipant s need the imp roved piped water supply provision to 

solve their water supply shortage, quality problem, and time and force incurred in water 

fetching. 

4.2.5 Persons Responsible for fetching water from source 

Data about those persons who are responsi bl e for fetching water fro m non piped water supply 

source indi cate that 7 (1 0.6%) said boys are responsible to fetch water fro m source, 39 

(59.1%) said g irl s are res ponsible for fetching water from the source, 3 (4 5%) are said 

women 's are responsible for fet ching water fro m the source, 14 (21.2%) sai d all persons ' are 

responsible for fetch ing water from so urce and it is impossib le to tell the person who is 

responsible. 

4.2.6 Disease Episodes 

Water quality and disease episodes are directly related. As the water quality becomes good, 

the chance of getti ng water borne diseases such as typhoid, Diarrhea and Vo miting is gett ing 

lower. This question was forwarded to those households ' who have not piped water supply 

source. From sample households ' who were res ponded to this question, 52.94% were said 

that one member o f their famil y over 12 years in the last one year were affected with one the 

above disease. The remaining 3.9% responded that one member o f their famil y were a ffected 

by at least two diseases in the las t one year. 

4.3 Demand and Willingness to Pay for improved water supply 

In the previous two parts, data about househo ld s' at1itude towards current water supply 

situat ion is presented together with their socio economic and demographic characteri stics. In 

this section, households ' willingness to pay for the improved water supply service is 
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presented. Before doing that, it is important to see the question presented to the samp le 

households. 

The provision of improved water service amo ng other th ings means, good quali ty of water 

which is safe for health and an increased amount of water avai lable for use . [[ also means a 

highly reliable so urce at any time (7 days a week, 24 hours a day) moreover; the family need 

not have to spend its time and effort in fetching water from distant sources. 

Now, let us assume that you have an option for a private connection to such an improved 

piped water supply scheme. The improved system will provide you with as much water as 

yo u wish at any time of the day, throughout the year. 

Let us also assume that you wi ll be charged a monthly water fee based on the vo lume of 

water your household consume in a month (the tariff is Progressive), the more yo u consume 

the higher will be yo ur monthly bi ll. The tari ff per vo lume will be the same for all consumers . 

You may not be required to pay initially the costs of connection to the new scheme. Instead, 

it wi ll be distributed over several years in yo ur monthly bi ll (The payment will be built-in the 

monthly water bill). You are required to pay a minimum of at cost recovery after the 

improved water supply has been come into effect 

4.3.1 Demand for improved water supply 

Provision of Improved water supply has much importance. Among them it is reducing the 

incidence of water borne di seases such as diarrhoea; it also impro ves sanitation acti vities, and 

generally contributes to the economic grO\\1h of every nation. With regard to the choice fo r 

the above improved water supply, s ince most o f households ' are not sati sfi ed with the 

existing so urce, they told they need improved water supp ly. 
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Graph 3: Dem(lIIdfor improved water supply ill th e core areas' 
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From the above figure , it is clearly indicated that from the total sample househo lds ' in the 

core areas' , only 12% were saying that, they don 't need any improved water supply. The 

reason they are putting is, they are full y satisfied with the existing source of water supply. 

The remaining 88% of sample households responded that they need improved water supply. 

Their main reason for demanding improved water supply is, there is no suffici ent amount of 

water at the required quantity and qualit y in the desired ti me. 

Data regarding the demand for improved water supply of the fringe areas indicated that, all 

sample households' will need improved water supply at their home. There are many reasons 

why they are demanding the improved water service. First, since their current water source is 

river, public hand pump, ground water and protected spring, it has created its own impact on 

wasting the time in collecting water from the source. Second, opportunity cost of fetching 

water is high. Third, the water quality is not good whi ch has created another cost of purifYing 

water. Because of those reasons they replied that, they were demanding improved water 

supply. 
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4.3.2. Willingness to Pay (WTP) for Improved Water Service 

The first question related to wi llingness to pay for improved water supply is, whether they are 

willing to pay or not for the improved water supply option. The answer from respondents' 

reveal that, if the towns ' water supply office prov ides them the above improved water sup ply 

option, most of the sample househo lds ' (80 I %) responded they are wi lling to pay at a cost 

recovery tariff rate. While the remaining 19.9% is not will ing to pay for the improved water 

supply option provided to them at a cost recovery tariff rate. 

Table 5· Househo lds ' response of WTP for improved water supply 

Willingness to pay for Holeta town Fringe areas Core areas 

impro ved water supply Frequency % Frequency % Frequellcy % 

No 28 19.9 3 5.6 25 28.7 

Yes 113 80.1 51 94.4 62 71.3 

Total 141 100 54 100 87 100 

Source: Househo ld survey 

As we can see from the table, w illingness to pay varies geographically. Compared with core 

areas, those sampl e househo lds who are li ving in fringe areas ' are more willing to pay for the 

improved water supply option. This is mainly due to the fact that there is more water supply 

problem in fringe areas than core areas. 

Responses from the Economic valuation question of Mean WTP reveals that , the mean 

wi llingness to pay for the improved water supply serv ices of the sample households ' were 

10.47 cents per bucket of water. This implies that the residents of the to wn are willing to pay 

more than the ex ist ing tariff rate, which is 5. I cents for the lowest consumption bundle and 

8.00 cents per bucket for the highest consumption bundle. This can be derived using the 

following formula 

MWTP = IWTP In 
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Where IWTP = Summation of sample households Willingness to pay 

n = Total sample households ' interviewed 

The househo lds ' Willingness to pay in the town differs geographically. Based on this, the 

mean WTP fo r 20 litres of water is 12.37 cents in the fringe areas, where 38.3% of the 

population li ves. While in core areas, where 61.7% of sample househo lds were living, 

households ' are will ing to pay 9.08 cent s per 20 lit res of improved water supply. This result 

goes in line with the theory that, in areas where there is water supply problem, households are 

more willing to pay than that of less water problem. 

The total number of population of the town is estimated to be 36,323. From this 14,034 

population li ves in fT inge areas, whil e 22289 li ves in co re areas . Househo lds ' who are fo und 

in core areas are wi lling to pay 9.08 cents per bucket of water, whi le those households ' who 

are li ving in fringe areas' are willing to pay 12.47 cents per bucket o f water. Thus, the total 

mean willingness to pay of the town is 10.46 cents per bucket of water. From th is 

households ' are wi lling to pay 5.23 birr per m3 of improved water provision. 

The frequency di stribution for Willingness to pay responses indicated in the following table 

reveals that from the total of 14 1 sample househo lds, 20.6% are willing to pay between 0.00-

5.00 cents per bucket of improved water. More than half percent of sample househo lds' are 

wi lling to pay between 5.01 - 10.00 cents, 17% of them are will ing to pay between 10.01 -

15.00 cents, and 11.30% are willing to pay greater than 15 cents per bucket o f water. From 

the table it is also clearly indicated that more than 70% percent of sample households ' will be 

willing to pay between 0 - 10 cents. 
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Table 6: rrequency 0 f WTP ranges 

WTP/Bucket of 
Frequency 

Relative frequency Cumulative frequency 
water % % 

0-5 cents 29 20.6 20.6 
5.01-10 cen ts 72 51.1 71.7 
10.01-15 cents 24 17 88.7 
> 15 cents 26 11.3 100 

Source: Househo ld survey 

Data about willingness to pay and some economic variables reveal s that, those sample 

households ' who were WTP in the range between 0 to 5 cents per bucket of impro ved water 

were their Mean WTP of near 5 cents. Numbers of respondent in th is gro up were 29 

households ' of which 62% were women, while the remaining 38% were men ' . Mean income 

of households ' who were WTP in this tariff range was 682.8 birr per month. The average age 

fi gure for this group indicates that 49 is their mean age. The average famil y size of sampled 

household was 6.9, which is greater than that of the total mean family si ze of the sampled 

households. 

The majority of sample households were WTP the tariff between 501 to 10 cents/per bucket 

of water Of the total sample households, 51 % of them were WTP in this range. Their Mean 

WTP is 9.29 cents/bucket of water. Majority of respondent s (56%) in this group were 

women. Mean income of househo lds in this g roup were 784.30 birr per month. With regard to 

age of respondents, 36.6 is the average age size. The average family size also indicates that it 

less than the average family s ize of sampled respondent s, whi ch is 5 persons ' per household. 

The total 24 respondents' were found WTP the tariff rate in the range of 100 1 to 15 cent/per 

bucket of water This fi gure is 17% percent of the total sampled households. The average 

maximum WTP fo r improved water su pply option is 13.9 cents per bucket of water, which is 

25% greater than the A WTP of sampled households ' . The mean income of households ' in 

this range of tari ff is 1,883.40 birr, which is 85% greater than the mean income of sampled 

households. 54% of respondents ' in this age category were wo men, whil e the remaining 46% 

were men '. The average age catego ry of the respondents ' in thi s category a lso revea ls that, 
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35 .9 is the average age size of the respondents, while 4.25 of average househo ld size in the 

range. 

4.4. Determinants of Willingness to Pay 

Willingness to pay for improved water supply services can be determined by many facto rs. 

Socio economic and demographic factors such as age, gender, income, household size, 

housing cond ition, educational level and level of satisfaction with the existing so urce were 

affecting households ' willingness to pay as discussed in the fo llowing section. 

4.4.1 Age and willingness to pay 

The relationshi p between Age and Willingness to pay (WTP) reveals that, those households' 

who are will ing to pay in range of 0 to 5 cents per bucket of improved water have a mean age 

of 49 years. While those households ' who are will ing to pay greater than 15 cents per bucket 

of water for improved water service was an average age of 35 .2. From this resul t, age of the 

respondents and Willingness to pay have a positive relationship. So, it is possible to conclude 

that as the age of respondents ' increases, hi s/her wi llingness to pay for the improved water 

service becomes small er. 

Graph 4: Households' Meall WTPIBllcket of water ami Age 
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4.4.2 Households Income and willingness to pay 

Literatures reveal that households who have more income are more wil ling to pay for 

improvements in quality and quantity of water than lower inco me ho useholds'. This is 

mainly because of the fact that these households were able to pay for improvements in water 

services than the poorer households . 

Based on this, inco me and will ingness to pay relationship of samp le households ' revea ls that, 

those households ' who are willing to pay from 0 to 5 cents per bucket of water has a mean 

income of 682.80. While those househo lds' who are will ing to pay from 501 to 10, from 

10.0 1 to 15 and greater than 15 cents per bucket of improved water were a mean income o f 

784.3 , 1,883.4 and 1,324.67 respectively. From th is figure it is clear as expected that, as 

income of households ' increases , their wi llingness to pay for the service impro vements also 

mcreases. 

But there were exceptional cases in the result found . From figure be low, the mean income of 

those sample households ' who are willing to pay g reater than 15 cents per bucket of 

impro ved water have mean income of less than those who are willing to pay in the range of 

10.0 1 to 15 cents per bucket of improved water. This is due to the fact that, respondents ' who 

are wi ll ing to pay between 10.0 I and 15 cents per bucket of improved water have repl ied they 

are satisfied with the current source and the govemment should be responsible for providing 

the service /Teely. This is the reason why they are wi lling to pay less. 
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Graph 5: Households' Meall WTPIBllcket of water ant/mean ill come 
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4.4.3 Gender and willingness to pay 

Data gathered from respondents ' reveal s that, male respondents are more will ing to pay than 

wo men for improved water supply services. In literatures, it is hypothesised that women ' s are 

more willing to pay for impro ved water services than men, because of the fact that they are 

fac ing more problem in co llecting and fetching water from the so urce. But in survey, they are 

willing to pay than men 's ' for the improved service. This is because of the fact that they do 

not have equal co ntrol over or access to the household 's cash resources. Therefore when they 

have asked how mllch they are willing to pay for improved water serv ices, they may be 

reluctant to give a response though they may give more wo rth to the impro ved water service. 

Graph 6: Mean Wi llingness to pay and Gender 
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The above result clearly indicated that, men ' s are more will ing to pay for the improved water 

supply service by 18.6% than women's in the area where the survey was conducted. 

4.4.4 Household size and Willingness to pay 

The above socio econo mic characteristics of surveyed households ' clearly indicate that socio 

economic factors are clearly affecting their WTP for improved water supply service. 

Willingness to pay is positively affected by the level of income. But age and WTP is 

negatively related, as age of households ' increases, their WTP for the service decreases . 

While in the survey, it is found that men ' s are more willing to pay for the service than 

women 's. 

In the fOllowing table, the relationship between Household size and WTP for impro ved water 

supply service is clearly described. As starting from those households ' who are less family 

size, they are more willing to pay than those who have large no of households '. As the 

number of family size increases, households ' will ingness to pay for the service decreases. 

From this we can clearly understood that famil y si ze and Willingness to pay is negatively 

related. 

Graph 7: Households' Mean WTPIBucket and Mean Household size 
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Data with regard to willingness to pay and education level of households ' re veals that those 

households ' who are more educated wi ll be wil ling to pay more for the improved water 
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supply services . The level of satisfaction with the existing so urce has negati vely affecting 

households' willingness to pay. Households ' who are satisfied with the existing source was 

less will ing to pay for the service. 

To conclude thi s part, socio economic and demographic factors such as income, house 

ownership and education level were directly proportional with the households' willingness to 

pay for the improved service as observed from the survey. As these factors increased, 

households' WTP for the service also increased. Women' s are less wi ll ing to pay fOT 

improved serv ice than men. Age, househo ld size, satisfact ion with the existing source has 

negatively affecting households' WTP. 

In order to the measure the strength of relationship between two or more variables coefficient 

of correlation were used. It is the statist ical method employed to measure the strength of the 

linear relationship between two or more variables. In this paper, the dependent variable is 

willingness to pay and independent var iables are income, age, gender, household s ize, home 

status, educational status, and level of sat isfaction with the existing source. The coefficient of 

correlation assumes any value between - 1.00 and + 1. 00. A positive corre lation (between 

+ 1.000 and >0) indicates a positive or direct re lationship which is linear A negati ve 

correlation (between - 1.000 and <0) indicates a negative or mverse relationship . 

Conventionally, correlation coefficient >+0.5 or <-0 .5 indicate a strong re lationship. 

Table 7: Correlation coefficient between WTP and socio economic variables 

I WTP INC GNDR AGE HHSZ WLT EDCN -----_._---j-_. __ ... --_._-----------_._--- --- -_._--- --- - • ____ . • _____ • ____ 0-

WTP 
1 

I. 0000 

INC , 0.3517 1.0000 

GNDR -0.1657 -0. 1601 I. 0000 

AGE -0.21 10 -00618 -0. 1875 1.0000 

HHSZ -0.2932 -0.086 1 -0.1215 0.61 16 1.0000 

HSEC 0.0517 0.0998 0.0332 0.2494 0.3 174 1. 0000 

EDCN 0.0257 0.4940 -0 002 1 -0.5237 -0.4524 a 1887 1. 0000 

STSFN i -00726 0.1467 -0 0425 -0. 1839 -00300 0.0447 0.0873 
Source: Survey result (Using STATA version II ) 
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Whereas WTP = Willingness to pay 

INC = Income of the household 

GNDR = Gender of the respondent 

AGE = Age of the respondent 

HHSZ = Household size 

HSEC = House ownership 

EDCN = Educational level of the respondent 

STSFN = Level of satisfaction with the existing source 

As seen fTom the table above, variables such as income, wealth, and educati onal level of the 

respondents have a pos itive relationshi p with the level of willingness to pay. Gender, age and 

household size shows a negative relationship with the level of WTP. 

Fro m the correlation result table, it is also poss ible to identify which variable is strongly 

affecting the level of WTP. Fro m those variables that have a pos iti ve relationshi p income, 

wealth and education level is strongly affecting the househo lds' willi ngness to pay 

respectively. Level of satisfaction with the existing so urce, age and househo ld size were more 

affecting households ' willingness to pay fo r improved water supply services negati vely 

respectively. 

4.5 Non willingness to pay 

As can be seen from the table, 32.2% of core areas sample househo lds ' were not wi lling to 

pay for any improvement of existing water supp ly, whilst only 5.6% of fringe areas ' 

population refused to pay for improved private piped water supply. In the fTin ge areas, 

sample households' who were not willing to pay were satis fi ed by the status of the current 

water supply. In most cases, a respondent's refusal in fringe area is usually associated with 

not having enough mo ney to pay fo r the new system. In th is area, since they are not piped 

water supply to deliver the requi red quantity and quality of water, no one answers they are 
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satis fi ed with the current so urce. In this area, no one beli eves that water should be provided 

free. 

In the co re areas ' of the town, res pondents refu sal is usually associated with not having 

enough money to pay fo r the new system, whil e a signi ficant number of sample households' 

were responded water should have to provided freely, because it is a bas ic need to human 

beings. The remain ing households ' beli eve that they were satis fi ed with the current source, 

and they are not wo rrying about improved water supply. 

Table 8 Households ' reasons for Their Unwill ingness to pay 

H oleta town Fringe area.\' Core areas 

Reason for Vn willingness Frequelt c % Freqllcll c % Freqll (!lI c % 

y y y 

Water should be provided free 8 28.58 a a 8 32 

Satisfied with the current source 4 14.29 0 a 4 15 

Not have enough money to pay fo r 16 57. 13 3 100 13 52 

the new system 

Total 28 100 3 100 25 100 

Source: Household survey 

4.6 Ability to pay 

For any water supply projects, financial adequacy is needed to ensure it s sustainab ili ty. In 

order to bring fi nancial adequacy, the fi rst and impo rt ant thing is to recover the money 

incurred on the service from users by charging through monthly bill . The costs used in water 

projects are mainly divided into in vestment, maint enance and ad ministrative cost. So to make 

the project sustainable and make it to deli ver the required service efficiently and effectively, 

costs should be recovered and set at cost recovery level. This in vo lves assess ing the 

wi llingness to pay fo r the service as di scussed in the previous secti on. 
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But, only assess ing households ' willingness to pay is not usefu l to consumers to charge the 

tariff rate at cost recovery rate. Rather it is important to see that whether they can afford to 

payor not. Thi s involves assessing households' ability to pay for the service improvements. 

In the 4.3 sub section, the mean willingness to pay of households ' for improved water supply 

services is 5.23 birr per m3 of improved water. But before setting the tariff rate at cost 

recovery level, it is important to know the cost, of improved water supply option which is 

calculated using Average Incremental cost IAlC/. It is defined as the present value of 

incremental in vestment and operation and maintenance cost of the project divided by the 

present value of incremental water production of project Or in other words: 

Ale = Present Value of Cost 
Present Value of Production 

The data for cost and water production is obtained from town's water supply office 

estimation. While discount factor is a national parameter set by MoFED for environmental 

goods such as water projects set at 10.5% annually. 

Where present value of costs, represent the cost difference hetween the project with and 

without the project, whereas, present value of production represent the different in water 

production with and without project 

Based on the above formu la the AlC calculated is Birr 4.1 per m3 of water produced. Thus 

the affordability analyses for the three sub groups and the town is done as foll ow. 

a. Fringe Areas 

From the discussion part, it is assumed that the average water consumption of the 

households' in fringe areas per month is 5m3, (it is assumed that when improved water 

supply will be deli vered, there is increment in water demand). While the average monthly 

incomes of those households ' were 756 birr. From thi s the average monthly expenditure for 

water is 2.7% of their total monthly income. From thi s, the average monthly expenditure is 
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20.5 birr/ month. This percent is less than the 5% of the average monthly income of the 

household, implying that if an average househo ld in this sub group consumes the proposed 

per capita amount of water and buy I m3 of water at a price equal to AIC, it can afford the 

price based on the 5% rule of thumb of the World Bank. 

h. Core Areas 

From the discuss ion part, it is assumed that the average water consumption of the 

households' in core areas per month is 12 mJ of water. (it is assumed that when improved 

water supply will be delivered , there is increment in water demand) . While the average 

monthly inco mes of those households ' were 11 6 1.59 birr. From this, the average monthly 

expenditure fo r water is 4.2% of their total monthly inco me of those households ' . The 

average monthly expenditure is 49.2 birr/month. This percent is less than the 5% of the 

average monthly income of the household, imp ly ing that if an average household in this sub 

group 'consumes the proposed per capita amount of water and buy 1 m3 o f water at a price 

equal to AlC, it can afford the price based on the 5% rule of thumb of the World Bank. 
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5.1. Conclusion 

CHAPTER FIVE 

CONCLUSION AND RECOMENDA nON 

This paper tri ed to estimate the households ' willingness to pay for improved water supply 

services in Holeta town of Oromia reg ional state. It is one o f urban areas in Ethiopia, which 

shows rapid urbanisation due to its strategic nearness to Addis Ababa. A total of 141 

households ' were interviewed during the survey together with focus group discuss ion and key 

informant interview. 

In the study a descriptive analys is using tables and graphs were used to indicate the existing 

water supply s ituation of the households, their willingness to pay and to indicate their socio 

economic characteristics. 

The results of thi s study showed that from sampled 14 1 households ', 44 .68% were males, 

while the remaining 55 .32 men ' s. The education level of the respondents shows that, majority 

of the respondents were categorized under primary education level, of maxi mum of master ' s 

degree and minimum of illiterate. The average family size is 5.1 persons per househo ld. Data 

about the occupational status of househo lds' reveal that majority of respondents were self 

employed. With regard to monthly income 1008. 76 is the average monthly income. 

Responses about the existing water supply situation reveals that, [rom total respondents 

5 1.1 % own piped water supply, whi le the remaining are using protected spring or well, public 

hand pump, ri ver and other sources. With regard to sources of water supply d isparity can be 

seen between core and fringe areas. Majority of Respond ents ' who were not own piped water 

supply can reveal because of the towns' water supply inability to supply water, they are not 

own piped water supply. With regard to the current tariff rate of towns ' water supply, 25.08 

birr is average expenditure for water in core areas, whil e, 14.08 for fringe areas. 
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With regard to the current water qualit y, quanti ty and reli ability, majority of respondents 

reveals that the current water supply quantity and quality is good but there is a problem wit h 

the reliability of water. By level of satisfaction wit h the ex ist ing so urce only 9% of 

respondents ' are fu lly satisfi ed with the existing water supply situation. Responsible persons 

fo r fetching wate r reveal that majorities are women. 

Responses from demand for improved water serv ices show that more than 80% of 

respondents' are demanding improved water service, and the remai ning 12% were not 

demanding the improved water supply because of di fferen t reasons they described . 

Res ponses abo ut the improved water supply option provided to househo lds ' shows that, if the 

towns' water supply office will provide them with the improved private water supply 

so lution, 80% of respondents' sees WTP fo r the serv ice at cost recovery rate. This WTP 

varies between areas in the to wn. Towns' with high water problem are more WTP. The mean 

Maximum Willingness to pay fo r this improved water supply service is 10.47 per 20 

litres/bucket of water, or 5.32 birr per one m3 of water. This fi gure is much higher than the 

existing tari ff rate of the town. 

Determinants of WTP shows that age, income, Household size, gender are affecting 

households' WTP fo r the improved service. WTP is pos it ively affected by household inco me, 

imply ing that higher income househo lds are willing to pay more than lower income 

ho useholds. Sex o f the respondent is found to have a negative infl uence on the respondent ' s 

will ingness to pay, implying that males are willing to pay more than females. Household size 

is found negati vely related with WTP. Households' who were large number of fa mil y size 

have willing to pay less for the improved water service. 

Non will ingness to pay for the improved water supply shows that of the total households who 

were not WTP for the service, they responded that majority have not enough to pay fo r the 

improved water service, while the remaining have repli ed water should be provided free, and 

totally sat is fi ed with the current so urce. 
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The costs incurred on improved water supp ly were calculated using Average Incremental cost 

IAlCI. It is defined as the present value of incremental in vestment and operation and 

maintenance cost of the project divided by the present value of incremental water production 

of project. Based on this 4. I birr/M3 of water is incurred on improved water supply. The 

affordability analyses showed that households of Holeta town are ab le to pay for the new 

improved water service, if they are provided with the improved service at a price equal to the 

average incremental cost of supply ing the new improved water service . Furthermo re, if they 

are provided with the price of AlC, there is also a poss ibili ty of sustaining the improved 

servIce. 

The respondents ' w illingness to pay is higher thall the AIC of suppl ying the improved water 

service, implying that the town 's water supply office can earn more revenue, if it sets the 

price of improved water equal to the wi llingness to pay amount. 

5.2 Recommendation 

From the survey done to assess their WTP for improvement in the existing water supply, thc 

fo ll owing policy recommendations wi ll be forwarded . 

~ The result showed that Households ' are more will ing and able to pay for an improved 

water service at a price equal to the AlC of supplying the improved service. This 

implies that even if the towns ' water supply office provides the improved water 

service by designing new projects at cost recovery rate, peoples are able and wi lling to 

pay fo r the service. So the water supply office has to design new proj ects. 

~ In this study Education of respondents ' and Willingness to pay are pos itively related . 

From this educating peoples about the benefit s of improved water supply can change 

the peo ple' s attitude towards val ue of improved water. 

54 



>- When we see WTP frequency range, some lower income households' were not able to 

affo rd the price at a cost recovery rate. So, when it was designed a new improved 

water supply system, cross subsidi zati on fro m the rich to poor must be done. Because 

as we all know water is a bas ic need of human life, if they cannot afford to pay, we 

are not prohibiting them [TO m using it. 

>- In this study only the demand side of water supply were assessed. But proper 

utilisation of the revenue must be done. The revenue gathered fro m the sale of water 

should be expend ed in efficient and effective manner. Because if the resources I·vil! 

not be used in such a manner the towns ' water supply o ffice in unable to go in line 

with cost recovery manner. 

>- Since some respondents ' responded they are unable to cover the connection fee, the 

towns' water supply o ffi ce should have to cover the connection fees, by divid ing and 

aggregating into monthly tariff bill. 

>- The WTP result s provide an early indication of the need fo r enhanced future 

management arrangements that are necessary to prov ide adeq uate, reli able, and 

sustainabl e water services. Developing capaci ties to achi eve these changes needs to be 

incorporated in new project plans. 

>- Since the existing water supply system cannot satisfy the existing demand, which lead 

to the availabi lity of water only for some hours per day or makes the availabi lity 

unpredi ctable, peo ple of the town are forced to buy water from vend ors, or using 

unreliable so urces and waste time in fetching water. However, if improved water 

services are supplied to the households, it can in crease its revenue by increas ing the 

water tariff, since househo lds are willing to pay more than the ex isting tari ff rate. 

>- The tari ff rate households ' were willing to pay is higher than the cost of providing the 

service. From this point, fi rst since the cost of providing the service is less than the 
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households WTP and ATP, if pri vate companies will be invo lved in this service 

delivery program, they will be benefited and benefit the community. Second, the town 

water supply office will have to pro vide the service in the near future, since 

households' were and able to pay for the improved water supply service. The cost of 

providing the service will be co vered by monthly tariff. 

~ To conclude the recommendation, existing past researches done on affordability and 

willingness to pay for the improved water supply services in different urban areas of 

the country such as Debrezeit, Meki , Nazret , and Mekelle reveals that households 

who were found in urban areas of the country were will ing and abl e to pay full cost 

for the improved water supply services. This helps to maintain the sustainability of the 

service and helps the national and local governments to reach the ir service level to the 

maximum level. 
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Annex 2: Questionnaire 

Hello my name is Fekadu Megersa, I am conducting the research for a partial fu lfi lment of 

MA in water resources planning and management at college of development study, Addis 

Ababa University. I have been granted permission from the towns' water supply authority to 

undertake t he research 0 n households' w illingness to pay if the current status of water 

supply services of your town is improved. Th e correct answer you have to provide is the 

most important fa ctor influencing the town water supply. Your answer is kept confiden tia l. 

During the interview if there are any questions that you would like to ask please fee l free. 

Thank you for your cooperation . 

Part I: Socia Economic Characteristics of Respondents 

1. Interview Code: _________ _ 

2. Sex: O=ma le, l =female 

3. Age of respondents 

4. Position in household 

1= male, head of household 

2=female, head of household 

3=fema le of household who is not head 

4=brother or sister of head of household 

5. Educational leve l: ______ grade 

Years 

6. Tota l income of household/month _______ ___ birr 

7. Occupat ional status 

1=self emp loyed 

2=employed in private and NGO 

3=government worker 

4=unemployed 

8. Tota l number o f peop le living in the house? _____ peop le 

9. Rank the follow ing items in terms of you incurred on t hem monthly 
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l=house 2=food 3=consumption 4=transportation 

5=Education 6=Telephone 7=Wa te r 8=clothing 

10. list the following services in order of importa nce(Rank them) 

l=school 2=Health 3=Water 

4=Sanitation 5=Road 6=Electricity 

7=Telephone 

11. How long have you been living in thi s town? . ___ years 

12. Do you rent or own house? 

l=own 2=rented 3=other 

13. Number of rooms by household unit excluding ba throom ___ rooms 

14. Do you have electricity? l =yes 2=no 

15. Do you own television? l=yes 2=no 

Part II: Existing Water Supply Situations 

1. What is your households' main source of water 

l=protected spring or well 

2=river or stream 

3=public hand pump 

4=water vendor 

5=own private well 

6=shared connection 

9health 

» If the answer for Quest ion number 1 is e and f go to Q 2 to 19 and 31 to 32 

» If the answer for Question number 1 is a, b, c, and d go to Q 20 to 30 and 31 

to 32 

» If other, decide which section is most suited (does water supply involve 

buying water or free supplies) 

2. Is the connection shared with other households' 

l=yes 2=no 

3. If yes, how many households' shared the connect ion ___ Households' 
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4. Do you sell water to neighbours, or other organ isations or groups? 

l =yes 2=no 

5. In question 4, if the answer is yes, how much do you se ll wa ter per 20 liter jerrycan? 

l=u p to 10 cents 

2=11-20 cents 

3=21-30 cents 

4=31-50 cents 

5=>50 cents 

6. How much on average do you pay for you water consumption per month from 

sou rce? ____ birr per month 

7. How do you judge the existing tariff of towns' wa te r supply office? 

l =too expensive 2=too cheap 3=fai r 4=it is difficult to judge 

8. Do you get tape water at a desired time and quant ity? 

l =yes 2=no 

9. If the answer for question 8 is no, from where do you get additional water? 

l =from vendors 2=from rivers 3=from springs 4=from well 5=if 

other specify 

10. If the answer fo r question 9 is from vendors, how do you judge the price compared 

with the town water supply tariff 

l=it is less 2=it is the same 3=it is more 4= it is so more 

11. During at what time do you face shortage of water? 
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l=Night 2=Day 3=Morning 3=noon 

possib le to tell the exact t ime 

12. From your experience, how often you get piped water within 24 hou rs? 

________ __ hours 

13. Is there any t ime where piped water is comp letely absent? 

l =yes 2=no 

4=it is not 

14. If your response to above quest ion is yes how many days when water is absent? 

days 

15. How do you rate the state of t he service of piped wa ter your house hold use? 

i. Quantity 

1. Good ii) average iii) not good 

ii. Quality 

l. Good ii) average iii ) not good 

iii, Reliability 

l. Good ii ) average ii i) not good 

16. Does your household use any purification method to clean piped water before 

drinking? 

l=yes 2=no 

17. If your answer for question 16 is not what are your main reason 

l =Water is clean for d rinking 

2= Pu ri fica t ion is t ime consu mi ng and costly 

3=ls not clean bu t no side effect on hea lth 

18. General ly are you sat isfied wit h existing piped water service? 

l=Yes 2=Averagely 

19. If not what are the main causes of your dissati sfaction? 
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l =Poor quality 

2=Unreliability 

3=lf other ____ . 

20. How far is the water source from your home? 

1= <20m 2= 21-50 m 3= 51-100 m 

21. How long does it take to walk to water point and back aga in? 

4= >100 m 

l =Up to 5 minutes 2= 11 - 20 minutes 

3= 6 - 10 minutes d.4= >20 minutes 

22. How long on average at peak time do you have to queue at water poin t ? 

l =No queue at all 

2=Queue for 5 minutes 

3=Queue for 10 minutes 

4=Queue for> 10 minutes 

23. If public tap and water vendor how much t ime on average do you go per day for 

fetch ing of water? 

___ times 

24. If public tap and water vendor how many persons from the household go at a time to 

fetch water from this source? _____ persons 

25. If public tap and water vendor who often go to the public tap to fetch water? 

l=G irls' 2=boys 3= mens 4=women 

5= it is impossible to tel l 
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26. How much water is on average do you use daily 

jerry can) 

bucket (20 lit res of 

27. If public tap and water vendor, how much do you pay per bucket? (20 litres of jerry 

can) 

I=Up to 10 cents 

2=11-20 cents 

3=21-30 cents 

4=31-50 cents 

5=> 50 cents 

28. If your current source of water is public tap and wa ter vendor why you don't have 

your own connection or yard connection? 

l=H igh connection cost 2=Water office is unable to deliver the service 

3=the house is not mine, rented 4=5carc ity of water 

5=1 don't want to have yard connection 6= If o ther _______ _ 

29. Why do you prefer those sources? 

l=Access to piped water is difficu lt 

2=the pipe water is too costly and not affordable 

3=Source is more reliable 

4=this source has better quality 

30. Does your household use any purification method? 

l=Yes 2=No 

31. If no what is your reason? 

l=Water is clean for drinking 

2=Purification is t ime consuming and costly 

3=is not clean but no side effect on health 
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32. What type of disease affected has affected any members of your fam ily of over 12 

years in the last one year. (if there insert the number of patients) 

l=Diarrhoea 2=Ma laria 

3=Vomiting__ 4=Typhoid __ 5= If other 

PART III : Will ingness to pay Questions 

The following questions are based on a split bidding game. Enumerators were asked to start 

at one of three prices, either at highest, middle or lowest price. The respondent was then 

given the opportunity to raise or lower the ir bid in the increments offered. 

The provision of improved water service among other things means, good qual ity of water 

which is safe for health and an increased amount of w ater available for use .It also means a 

highly reliable source at any time (7 days a week, 24 hours a day) moreover; the family need 

not have to spend its time and effort in fetching water from distant sources. 

Now, let us assume that you have an option for a private connection to such an improved 

piped wat er supp ly scheme. The improved system will provide you with as much wate r as 

you wish at any t ime of the day, throughout the year. 

Let us also assume that you will be cha rged a month ly water fee based on the volume of 

water your household consume in a month (the tariff is Progressive), the more you consume 

the higher will be your monthly bill. The tariff per volume will be the same for all consumers. 

You may not be required to pay in itially the costs of connection to the new scheme. In 

stead, it will be distributed over several years in your monthly bill (The payment wi ll be 

bu ilt-in the month ly water bill). You are requ ired to pay a minimum of at co st recovery after 

the improved water supp ly has been came into effect 
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33. Are you willing to pay any amount to the proposed scheme? 

l =Yes 2= No 

34. If the price (tariff) your household pays for obtaining water from this system is 7 

cents per baldi/insira (20 li ters), would your household choose to connect or prefer 

using other sources of water. (20 cent as a highest starting bid price, the enumerator 

has to make less and less and asks respondents) 

l=Yes 2= No 

35. What is the maximum price you are willing to pay for 1 bucket of water? 

Cents 

36. If no price is recorded in Q.3 the reason is 

l=Water should be provided free of charge_ 

2=You are satisfied with existing source(s) _ 

3=1 would not have enough money to pay fo r the new system __ 

4=Others (specify) 
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Annex 3: Summary (Descriptive Analysis) 

Variables Observation Mean Std. Dev. Min Max -----.-- --------- . _- --- -- --------------------- - - - - - - - -------------------------- ------- ------ -------- --- 0·-------.--
WTP 141 10.4681 5.023592 2 30 . 
INCM 129 1016.58 850.1843 100 4800 
GNDR 141 0.5461 0.499645 0 1 

AGE 141 38.8794 11.94659 20 85 
HHSZ 141 5.0922 2.518221 1 13 

HOUSE 141 1.31915 0.551869 1 3 

EDCN 139 2.59712 0.953403 1 4 

STSFN 141 2.31206 0.611027 1 3 

OCCPN 134 1.85075 1.007546 · 1 4 
- --- " . ------ -- ------------------------------------------------------- -------- -------------------------------------_ . 

WTP 

2-5 

6-10 

11-15 

16-20 

21-30 

Total 

HHSZ 

1-3 

4-6 

7-10 

11-13 

Total 

Freq 

6 

72 

24 

13 

3 

141 

Freq 

41 

64 

32 

4 

141 

Percent Cumulative 
-- - - -- ----- ---- - -- - " -

20.57 20.57 

51.06 71 .63 

17.02 88.65 

9.22 97.87 

2.13 1009 

100 

Percent Cum 

29.09 29.09 

45.39 

22.69 

2.84 

100 

74.47 

97 .16 

100 

. /-louse ... Fre.CJ: ...... I'er:cent .. C;urtJ ........ . 
1 102 72.34 72.34 

2 33 23 .4 95.74 

3 6 4.26 100 

Total 141 100 
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EDc;~ .: F.reC/. ....... Pe.rce.n.t..Currl: 
1 17 12.23 12.23 

Total 

2 

3 
4 

51 

42 

29 

36.69 

30.22 

20.86 

139 100 

48.92 

79.14 

100 

Gencfer: . Frec!. ...... f'er"ellt . J .urn.ula.tive .. 
Ma le 64 45 .39 45 .39 

Fema le 77 54.61 100 
-- - --- ------ ---------------------------------------- --
Total 141 100 
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