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Abstract 

As many cities in developing countries, jijiga town faces problems in obtaining water for 
domestic purposes. 81.3% of the households in jijiga town do not have private pipe 
connection in their houses. Although jijiga water supply office is incurring a loss of 0.521 
birr per one meter cubic of water produced, water supply is far below the existing water 
demand in the toWIl. 

Based on cross-sectional data collected from 251 households in jijiga town and using 
contingent valuation method, this study investigates and assesses the determinants of 
households' willingness to pay and demand for improved water services in jijiga city which 
will provide an indication of the value that consumers place on improved water services. 
The study will also provide guidance by enabling policy makers to design an appropriate 
water pricing structure. 

Two empirical models adopted by th is study are Probit and OL5 models. Th e Probit model 
is used to analyze responses from single bounded close ended questions. The OLS model is 
used to analyze responses from the open ended questions by identifying factors that affect 
maximum WTP of the households for improved water service. 

The result of the study shows that households spend 4.4% of their monthly income on 
water, where households consume, on average only 132 liters per day. Households do not 
satisfy the current water supply situation due to low quality, less quantity and unreliability 
of the sources. Among six main social services presented, majority of respondents g ive the 
first priority to water services. The mean WTP for improved water services is found to 0.36 
Birr per jerican (a 20 liter backed) which is about 6.5 times more than the existing 
authority's current tariff rate. 

Both empirica l models show that explanatolY variables, income of the households, level of 
satisfaction of the household, ownership of the house, reliability of water source, primGly 
water source alld Respondents' perception about the quality of the existing water supply 
significantly affect the households' WTP for improved water service. Therefore, as a policy 
implication, the study suggests consideration to be given such variables in designing and 
implementing the policies of improved water supply service project. 

xi 



CHAPTER ONE 

Introduction 

1.1. Background 

Formally acknowledging access to water as a human right could be a good 

way of encouraging the international community and governments to 

enhance th eir efforts to satisfy the basic requirements of people to this 

fundamental resource without which no human being can live for more than 

a few days (Selim E. Guvener, 2006) . Expanding access to safe drinking 

water is one of the Millennium Development Goals which was reaffirmed 

with funding commitments at the UN World Summit for Sustainable 

Development in September 2002. 

Water is the source of life. Together with aIr constitutes the most basic 

element indispensable for any form of life. Although its scientific composition 

is well known as the combination of two molecules of hydrogen and one 

molecule of oxygen, it cannot be reproduced in a laboratory in sufficiently 

large quantities . For a long time water has been considered as a substance 

existing in unlimited amounts. However today it is widely recognized that 

water reserves of our planet are not infinite a nd their preservation and equal 

distribution, not only for the present but a lso in the future, is one of the 

most fundamenta l ch a llenges faced by huma ni ty (Se lim E. Guvener, 2006). 



Water is needed for a large array of purposes. It is used for producing food 

and energy, for irrigation , for making cement for constnlction, for combating 

fire and even for recreational activities such as water s ports (Selim E. 

Guvener, 2006). 

Water management is undergoing significant and important economic and 

financial changes. This sleepy little industry once dominated by public 

bureaucracies is rapid ly transforming into a global business that is driven by 

sh areholder interes ts and profit and loss statements. In fact , the water 

industry is already a booming business. Worldwide, annual industry 

revenues are estimated at $300 billion, with the United States accounting for 

more than half that a mount, and this number is expected to double as water 

becomes scarce and the industry matures (N. Earl Spangenberg,2002). 

New pncmg policies are another key factor in the evolution of the new 

economy of water. As a society, we are rethinking the way we price water. 

For years, water has been highly subsidized and provided at little or no cost. 

The rationale for these polic ies was that water is a basic service of life and 

should be free to all. While a noble goal, the legacy of subsidized water has 

created an infrastnlcture cris is and has left many of the poorest society 

without access to good clean water. New pricing policies are moving toward 

real cost pricing to address water scarcity, encourage conservation, provide 

infrastructure funding, and mos t importantly, attract private sector 

investm ent. Private companies are far more inte rested in funding water 
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projects now that revenues can be generated from those investments (N . Earl 

Spangenberg, 2002). 

The overarching objective of Ethiopia's Sustainable Development a nd Poverty 

Reduction Program (SDPRP) is to reduce poverty by enhancing rapid 

economic growth while at the same time improving service delivery. Water 

and sanitation are among the key sectoral measures and cross-cutting 

issues to be addressed. The SDPRP targe ts for the medium and long t erm 

are consistent with the Millennium Development Goals (MDGs). For water 

supply the MDG target is to halve, by 2015, the proportion of people without 

sustainable access to safe drinking water and sanitation. The baseline for 

water supply is 24% and th e baseline for sanitation is 15% in the year 2000. 

Accordingly, the goal is 63% for water supply and 58% for sanitation in th e 

year 2015 (WSSP Implementation Manual, 2004). 

1.2. Statement of problem 

Developing countries do not a lways have the resources in place to provid e 

potable water for its populat ion. For most hou seh old s, access to a hi gh 

quality, reliable source of water is one of the most importa nt components of 

the bundle of goods which constitute improved hou sing. However, progress 

in improving the quality and quantity of water used by people in rural areas 

of the developing world has been unsatisfactory. Several reviews by t he 

World Bank, bilateral donors, and water supply agencies in developing 

countries have s h own that a si mple model of behaviora l response to 
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improved water supplies has usually proved incorrect (Whittington, D. et a l. 

1991). In rural areas many of those served by new systems have chosen to 

continue with their traditiona l water use practices. 

In Ethiopia, the Ministry of Wa ter Resources adopted its National Water 

Resources Management Policy in 1999. The overall goal of the Policy is to 

enhance and promote "efficient, equitable and optimum utilization of water 

resources" for sustainable socio-economic d evelopment. It recognizes water 

as an economic good and encompasses water supply and sanitation (WSS), 

irrigation and hydropower sub-sectors. One of its main objectives for the 

WSS sub-sector is to ensure that every Ethiopian citizen has access to water 

of acceptable quality to satisfy the basic human needs. 

With regard to Jijiga, the water supply shortage is one of the main concern s. 

Excess demand as compared to water supply and insufficiency of the 

existing sources are considered as the actual cause of the water supply 

shortage in the town (Kaah Consulting Firm, 2008). 

The inhabitants of the town that keep on increasing day afte r a day are 

using water by far less than they were willing to use. This is because in the 

town there is limited amount of water produced, which couldn't able to 

satisfy the ever-increasing water demand of the town . The limited water 

resource availab le together with the less coverage of the existing distribution 

system forced the inhabita nts of the town to use other traditional sources 

like h and dug wells and other seasonal streams . 
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The distribution system is too old cau s ing higher water loss. The existing 

dis tribution network was made in the year 1968 E.C, s ince then there was 

no any major change observed to the town's water supply system. The tota l 

length of the existing dis tribution system is 104 kms , which is very 

undersized as compared to the big size of the town a nd the numbers of 

people living in the town (BWEM, 2008) . 

The water s upply shortage is considered as the main concern of the Jijiga 

Wa ter Management Boa rd and the Somali Regional State Water, Mines and 

Energy Resource Development Bureau. Accordingly, the actual cause of the 

water supply s hortage is the insufficiency of the existing sources & the 

excess demand as compared to water Supply. The management expla ins the 

cau se to be reduction of the yield of water at source coupled with increase of 

demand for wa ter due to speedy population growth (SRSBWEM, 2008). 

The price to be sold per one meter cubic of wa te r is less tha n the cos t of its 

production. For instance, a n average of 2 .75 birr is to be sold for onc mcter 

cubic of water while 3.021 birr of cos t is incurred for the its production. The 

Jijiga water supply office is incurring a loss of 0.521 birr per one mcter cubic 

of wa ter (SRSBWEM, 2008). 

If water projects are to be both s u s taina ble a nd re plicable, an improved 

pla nning methodology is required which incl ud es a procedure fo r elic iti ng 

info rmation on the valuc placed on diffc renL Icvels of service; and tariffs 
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must be designed so that at least operation a nd m ainte na nce cos ts (and 

preferably capita l costs) can be recovered. A key concept in s uch an 

improved planning m ethodology is that of 'wi llingn ess to pay'. If people are 

willing to pay the full costs of a particular service, then it is a clear 

indication that the service is valued (and therefore will most like ly be u sed 

and maintained) and that it will be possible to generate the funds required 

sustaining and even replicating the project. 

Charging con sumers for water should be done carefully. Because if prices 

are set too low, revenues may n ot be sufficient to cover the full costs of 

supplying water. If, on the other hand, they are set too high, hou seholds 

may not b e a ble to afford consu ming the n ew improved water, a nd again 

revenues will not be sufficient to cover the fu ll cost. Therefore, to set the 

required tariff, information on the abi lity and wi ll ingness to pay of the 

consumers for such services are essential. 

A study on the wi llingness to pay provides an indication of the value that 

consumers place on improved water supply a nd an assessm ent of the 

demand for service improvement. A study of affordabil ity provides guidance 

on ta riff setting, helping to ascerta in h ow far the consumers will be able to 

pay the cost of improved services. 

This study wi l! therefore, investigate an d assess the determina nts of 

household s' wil li ngness to pay and demand for improved waler services 111 
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Jijiga city which will provide an indication of the valu e that consumers place 

on im proved water services. The study wi ll a lso evaluate the consumers WTP 

for improve water services which provides guidance by enabling policy 

makers to design an appropriate water pricing structure . 

1.3. Objectives of the Study 

1.3.1. Main Objectives of the Study 

The main objective of the study is to identify the factors that determine the 

households ' WTP for improved water services and to evaluate how much 

Jij iga res idents are WTP for improved water services. 

1.3.2. Specific Objectives of the Study 

• To identify and analyze key specific factors affecting the households' 

WTP for improved water services. 

• To evaluate the mean WTP of Jijiga residents for improved water 

services. 

• To estimate the den13.nd for improved water services and revenue that 

can be expected from the provis ion of the improved services . 

• To draw up appropriate policy implications and recomm endations 

based on findings of the study. 
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1.4. Significance of the Study 

So fa r, the strategies of governments and internationa l donors for tackling 

the problem of water have been supply-driven; the funda menta l importa nce 

of demand in the selection of a ppropriate policies h as been virtually ignored. 

According to World Bank Water Demand Research Team, 1993, the 

realization that effective policy and pla nning must ta ke into account what 

the rural clients want and are prepared to pay for was the impetus for the 

World Bank's multi-country study of households ' demand for improved water 

services. 

Addressing the service from the demand s ide is cru c ia l for policy makers . In 

Ethiopia, for example, few studies have been a ttempted on the topic. Fisseha 

(1997), has assessed consumer ' WTP for piped water supply of Meld town. 

Assefa (199 8) h as s tudied the determinants of househ old demand for 

improved water services in Addis Aba ba . Simila rly, Genanew (1999) has 

analyzed the determinants of househ olds ' demand for improved water 

services in Hara r town. This study wi ll further supplem ent to these pas t few 

initiations and applications to evaluate improved water services a nd a lso will 

contribute as a basis for empirical research. 

This study which will determine a nd a na lyze factors that affec t the demand 

for improved water services wi ll help decision makers for the ir pricing a nd 

production dec is ions . Moreover, the study wi ll es timate the ab ility and WTP 

of consumers for the service. Thus, the study will h e lp d ecis ion makers 

compare cost of production of the service with t he abili ty and willingness of 
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the people not only to pay but a lso to sustain their supplies which might 

include paying for operation, maintenance, replacement a nd extens ion costs 

for improved supplies. 

The result of this study is expected to be benefitable to different s takeholders 

such as Som a li Regional State auth orities, Federal Ministry of Water, NGO 's, 

World Bank and other Bilateral and Multil ateral donor organizations in 

designing water projects a nd in implementing policy strategies in meeting 

the effective water demand of households and sustainable water use of 

households. 

1.5. Research Questions 

~ What are the determinants of households' Will in gness To pay for 

improved water services in Jijiga town? 

~ How much are households of Jijiga town willing to pay for 

improved water services? 

1.6. Limitation of the Study 

Due to time , financial and oth er constraints, the study, a s far as area is 

concerned, is limited to only Jijiga town. For convenience, releva nce and 

s uitability purposes, Jijiga town is selected to be as the study area. Jijiga is 

the capital c ity of SRS, wherc there is a grea t concern of house holds' wale r 

n eed . Secondly, duc to time a nd finance li mit the sample s izc is limi ted lo 

256 households. 
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1.7. Organization of the Study 

This paper contains s ix chapters and is organized in th e following manner: 

the first chapter introduces the paper itself; the second chapter reviews the 

related literatures both theoretical and empirical type while the third chapter 

of the paper describes the study area. In the fourth chapter the methodology 

of the study is discussed. Th e fifth ch apter will b e empirical results an d 

discussions of the study a nd the final chapter will be conclusions and 

recomm endations. 
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CHAPTER TWO 

Literature Review 

In this s ection we will try to develop documented , logical ration a le fo r the 

problem, resea rch question or hypothesis to en sure tha t there is some flow 

from what is a lready known a bout the topic a nd wha t is a ttempted to be 

s tudied. Thus, in this section, we will have both theore tica l and imperial 

literature. 

2.1. Theoretical Literature Review 

2.1.1. Measures of Welfare Change f$;7 
For an individua l, the change in con sumer surplu s can be treateq, a.s ;1 

~::; ' I' 
moneta ry measures of the individual 's u tility ch a nge wh en , fo r example Lhe 

price of some commodity fa lls. However , this is a valid m easure of the utility 

change only under some res tric tive a ssumptions . It would be required , for 

example, that the ma rgina l uti li ty of income be con s tant. Hicks (1941) 

developed a se t of monetary m easures of utility change which do not require 

such restrictive assumption s . The "Hic ksian" mone ta ry m eas ures of lh e 

utility ch ange associated with a price a re the compensating varia tion (CV) 

and equiva lent va riation (EV) (Perman e t a 1. (2003) PA03-405) . 

Com pensaling Variat ion (CV) l S t h e cha nge 111 income that wou ld 

'compensa te ' for the p rice ch a n ge a nd Equiva lenL Va ria tion (EV) is lhe 
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change in income that would be 'equivalent' to the proposed pnce change 

(Perman et a l. (2003) P.403-405). 

The process of benefit es timation begins with the desires m easurement for 

an individual: the net change in income that is equiva lent to or compen sates 

for ch a nges in the quantity or quality of public goods. We begin with the 

preference function for an individual. Le t u(x, q) be the individua l preference 

function , where x ~ Xl ..... Xm and q ~ q l ..... q". The x are assumed availa ble at 

parametric prices, pl, .... pm ~ p, which m ay or may not be ma rket-

determined. The individual maximizes utility subject to income, y. The 

indirect utility fun ction, V(p, q, y), is given by (Haab and McConnell, 2002). 

V(p, q , y) ~ max{u(x, q) I p . X05y} 
x 

The minimum expenditure function m(p, q u) is dual to the indirect utility 

unction. 

m(p, q u) ~ min{p . x I u(x , q) ;o,u} 
x 

The indirect u tility and the expenditu re function have well known properties . 

The derivative of the expendi ture function with respect to price gives the 

Hicksia n or utility-con stant demand, where th e subscript indi cates th e 

partia l derivatives. 

The n egative of the ratio of the derivatives of th e indirect utility function with 

respect to price and income gives the Ma rs halian or ordinary demand curve: 
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Xi( p , q y ) = -Vpi (p , q y)/ Vy(p, q y) 

Further, when u(x , q) is increasing and quasI-concave in q , m(p , q u) is 

decreasing a nd convex in q and V(p, q y) is increasing and quasi-concave in 

q . the indirect utility function and the expenditure function provide the 

theoretical stru cture for welfare estimation (Haab and McConnell , 2002). 

Willingness To Pay (WTP) a nd Willingness To Accept (WTA) is a s imilar way 

or equally valid as the ideas of compensating variation and equivalent 

variation in describin g money welfare measures . WTP is the maximum 

amount of income a person will pay in a n exchange for an improvement in 

circumstance, or the maximum amount a person will pay to avoid a decline 

in circumstances. WTA is the minimum an10un t of income a person wi ll 

accept for a decl ine in circumstances, or a minimum amount a person wi ll 

accept to forgo an improvement in circumstances (Haab a nd McConnell, 

2002). 

The relat ionship among compcnsating va riation (CV), equivalent variation 

(EV), WTP a nd WTA are summarized in the table below: 

Table 2.1 : The relationship among CV, EV, WTP and WTA 

Equivalent Variation Com pensating Varia tion 

Uti li ty Increases WTA WTP 

Utility Decreases WTP WTA 

(Adopted from Haab and McCon nell, 2002. P.7) 
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We begin by defining these more intuitive measures. We based the 

definitions on changes in q, though we could equally well change p. For an 

individua l, WTP is the amount of income that compensates for (or is 

equivalent to) an increase in the public good. 

V(p, q*, y - WTP) = V(p, q , y) 

When q* ~ q and increases in q are desirable (aV / aqi > 0). Th e changes in p 

can be valued by evaluating the indirect utility function at a new price vector 

p*. We can also define WTP with the expenditure function: 

WTP = m(p, q, u) - m(p, q*, u) when u = V(p, q , y) 

Assuming that we start at the same place, y = m (p , q, u). WTP is the amount 

of income an individua l would give up to make him indifferent between th e 

original state: income at y and the public good at q at the revised s tate: 

income reduced to y - WTP a nd the public increased to q*. The WTP for a 

price change (let the price vector decline) is defined analogously: 

WTP = m(p, q , u) - m(p*, q , u) when u = V(p, q , y) 

WTA is the ch a nge in income that makes an individual indifferent between 

two situations: the original publi c good q , but income at y + WTIl and the 

new level of the public good, q*, but income at y. It is defined implic itly in 

the following equali ty: 

V(p , q , y + WTA) = V(p , q* , y) 

It is given explici tly by the expend iture function: 

WTA = m(p , q , u*) - m(p, q*, u*) 
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Where u = V(p , q*, y). By this definition, Wl:4 <! 0 when q* <! q. The definiti on 

of WTP a nd WTA correspond to the pos itive parts of the Hicks ia n measures. 

As table 2 .1 sh ows, WTP is the pos itive pa rt of equivalen t varia tion a nd WTA 

is the pos itive part of compen sating varia tion (Haab a nd McConnell, 2 002). 

This m ean s in ta ble 2.1 the case of utility decrease , equivalent varia tion is 

th e maxim um amount of income a pers on will pay to avoid a decl ine of th e 

utility a n d compens ating va lua tion is the m inimum amount of incom e a 

person will accept for the decline of the u t ili ty . 

2.1.2. Valuing the Environmental Resources 

Many non -economis ts regard putting prices on environ men tal s e rvices as 

tota lly m isconceived , if not w icked . Economists, however; attach valu es to 

the un-priced services provided by the natural environmen t (Perma n e t a l. 

(2003)) . 

Environmenta l goods and services often do no t have a market value and a re 

cons idered as public goods wi th uncerta in ty tha t u sually encirc les the ir rea l 

value. Significan ce environm en tal good s h ave th e cha racteristics of public 

goods a nd externalities are common hat renders th e markets w ith such 

goods a nd services to operate ineffic iently in a llocating environmen t 

resources . Econom is ts h ave devised empirical tools to measure a nd estim ate 

such benefits and costs of pu blic action and thcse tools are known a s 

valua ti on method s (Haab a nd McConnell , 2002). 
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Sometimes, the methods used for valuation are easy to implement and apply 

for cer tain problems and often, h owever, the valuation is morc difficult. The 

reduction of human illness or death , maintaining population s of native fish 

or protecting visibility at national parks are not themselves goods and 

services bou ght and sold in a market, yet placing a moneta ry value on th em 

can be essen tia l for sound policy (Ha n emann , 1994). 

2.1.3. Valuation Methods of Environmental Resources 

Th ere are various methods available to estimate the economic value for non­

market goods or environmental resources. To indicate some of th ese 

m ethods: i) revealed preference (indirect) m ethod which consists of Travel 

Cost Method (TCM) Hedonic Prancing Method (HPM) and Production 

Function Method (PFM) (ii) stated preference (direct) method that includes 

Contingent Valuation Method (CVM). Contingent Ranking method (CRM) and 

others (iii) Non-preference m ethod which includes shadow cost method 

(Opportunity cost) and implicit valu a tion (Hoven enagel, 1994). 

However, the first two method s of d irect a nd indirect are commonly u sed in 

estimating the economic value of non- market good and specifically HPM, 

TCM a nd CVM are in m ost researches used in assess ing the value of the 

environment. 
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2.1.3.1 Indirect (Revealed) Preference Methods 

This method of valuing the environmental resource is based on the 

preference and inferring demand for environmental goods and services by 

observing markets that are closely related to these goods and prices paid for 

other goods that are marketed. Even if there is no market for environmental 

good s, it is possible to estimate on implicit values for these goods and 

services through other well functioning markets. 

2.1.3.1.1. Hedonic Pricing Method 

This method attempts to estimate the price of environmental goods based on 

the market price of heterogeneous goods such as house, automobile and 

production factors (Labor, Land, etc) this assumes that the price of marketed 

good such as housing) is dependent on that good's characteristics (such as 

location, s ize, year of build and environmental amenities), i. e., the price of a 

related market good is a function of its attributes (ch a racteristics ). This 

means that if the quality or quantity of these goods changes, the value of 

environmental will also cha nge for both consumers and producers (freeman, 

1992). 

The major problem of this method is the requirement that researchers bc 

able to control for a ll relevant attributes or ch a racteristics and this will likely 

be difficult , if not impossible. Other problems of this method includes, but 

not limited to the need for the individua ls in ques tion to be awa re of the 

differen ces in attributes between potentia l hou sing unit in s ufficient market 
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data, and unknown function a l forms of the pricing methods (Mitchell a nd 

Carson, 1989). 

2.1.3.1.2 Travel Cost Method (TCM) 

Travel cost method is a method in which consumers enjoy environmental 

goods with a market good to produce "experience" that directly provides 

utility and also individuals' costly efforts to visit parks and traveling to these 

areas, it is possible to infer value they attach to these s ites (Kolstad, 2000). 

TCM, in its simplest form, estimates consumer surplus using the cost of 

traveling and any admission fee to a particula r amenity and value benefits 

associated with access to recreation sites. According to Perman et al. (2003), 

the idea of this method is to infer values attached by visitors to 

environmental amenity services form the cost that they have incurred is 

order to experience the services. 

The problems of this method include the possibility that an individual can 

substitute one recreation site for another, the difficulty of defining relevant 

costs, the difficulty in incorporating environmental quality more expl icitly in 

to the model and the question of how to value the time one may have spent 

in travel and mUltipurpose trip. It is more difficu lt to use travel cost an alysis 

to value many important classes of public goods, such as the benefits 

stemming from regulations directed at reducing air a nd water pollution 

(Mitchell and Corson, 1989). 
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2.1.3.2 Contingent Valuation Method 

The contingent valuation (CV) method IS a s urvey technique th at has been 

u sed to e licit people 's preferences by asking them directly to report the ir 

willingness to pay (WTP) to obta in a specified good or service or willingn ess 

to accept (WTA) to give up a good or service, rather than inferring these 

values from observed behaviors in regular market places. It is called 

"contingent" valuation because it u ses information on how people say they 

would beh ave given certain hypothetical s itua tions. It is one of a number of 

valuation techniques which come under the direc t/hypothetical 

classification (Mitchell and Carson, 1989). 

This method of CVM is based on the idea of compensating and equ ivalent 

surpluses that was originally developed by Hicks. In CVM, a detailed 

description of the good that economists seek to value is presented along with 

the means for provision of the good and th e quality and quantity of the good. 

The description must satisfy the payment vehicle by which the consumers 

would pay for the provision of the good. People wi ll be asked to va lue a 

hypothetica l non-market good in te lephone or mai l survey, or pe l-sona] 

interview or experimental setting. However, in developing countries face to 

face personal interview should be used to be more accurate and a lso reliable. 

A CV survey consists of three main important parts: 

1. Designing and administering the contingent valuation s urvey. 

2. empirical a na lysis of responses 

3. estimating and aggregating benefits (WTP a nd / or WTA) 
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However , some economists have expressed skepticis m of the m ethod becau se 

contingent valuation questions are hypothetical and may therefore y ield 

hy pothetical a n swers. Skepticism of the method has been also generated by 

the implausible answers observed in some contingent valuation s tudies 

(Ha u s man e t al. 1994). The problem s with this method and these can be 

broadly categorized into three biases . 

~ Scenario misspecification : 

~ Implied value cue: 

~ Incentives to misrepresent responses: 

Theoretically, WTA and WTP are supposed to provide a t m ost the same 

results, but empirically the WTP measures for the same ch ange in 

environmental quality (Ha n ley et a l. 1997). (Haab and McConnell , 2 002) it is 

common to find that for the same food s in the same setting, WTA exceeds 

WTP by an amount that seems intuitively far too much even for goods and 

services with quite sm all nominal values. In a summary of 45 s tudies, 

Horowitz and McConnell find th e mean ratio of WTA to WTP to exceed 5. The 

anomaly is accentua ted by the empirical results obtained from behaviora l 

models, where one typically find s bo meaningful difference between 

wi ll ingness to pay and wi llingness to accept. 

Ru ssell (1992) held the view that the d ifferen ces between WTP and WTA in 

empirical studies is by cha nce and shou ld not be taken serious ly, while 

Kne tsch (1993) took it to be s ignificant and a rgued th at people te nd to 

overstate what they mu s t receive free a nd understate what they mu s t pay so 
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as to m ake gam contingent valuation methodology remams a prominent 

research method. While scholars of the technique have perhaps learned 

more a bout the CVM, n ew questions have been asked about the method and 

consensus regarding the technique is unlikely to be achieved in the near 

future if n ot a t a ll. Despite these ques tions, CV h ave gained ins titutional 

acceptance and has formed the bas is for policy making. 

2.2. Empirical Literature Review 

2.2.1. Empirical Applications of CVM 

Contingent valuation survey h as been widely applied to valuing public good s 

a nd environmenta l resources where markets for su ch goods or services do 

not exist or their transactions are not eas ily observable. In this section we 

are going to see how CVM is applied on reduced air pollution, improved 

water services in developed world a nd Ethiopia as well. 

2.2.1.1. CVM App lication on Reduced Air Pollution 

A study by Dickie and Gerking (1 99 1) estimatcd thc demand for ozonc 

pollution protection in a major metropolitan area (Los Angeles, California) 

u s ing CVM. The basis of th eir a n a lysis is the willingness of people to 

purchase health care to compen sate of the health- rela ted damage from ozone 

pollution. 
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In Morocco, Belhaj (1998) adopted CVM u s ing iterative a nd dichotomous 

approaches in valuing WTP to reduce a ir pollution in Rabat city, bas ed on a 

sample of 400 household. The study established WTP to reduce air pollution 

with a mean of 67.75 Dirhams and a median of 50 Dirhams per month for 

iterative approach, while for dichotomous choice mean and m edian were 63 

and 60 Dirham per month respectively. (The exchange rate u sed was 1 US$ 

= 8.4 Dirhams). 

2.2.1.2. CVM Studies on Improved Water Services in Developing World 

July 2006, first assessment of willingness to pay (WTP) for water supply 

change was conducted in the largest city in the developing world: Mexico 

City. Two la rge sample contingent valuation surveys are conducted to 

investigate WTP for two levels of water service quality: maintenance of or 

improvement over current provis ion levels. This study design permits one of 

the first tests of the "scope sensitivity" of WTP responses to different levels of 

baseline supply provision. 

The findings of the study confi rmcd prior expectations that richer 

households enjoying higher baseline service levels would prefer programs to 

maintain the status quo, while poorer households enduring lower initial 

quality of scrvice wou ld prefer schemes which improve the qua lity of 

s upplies . In fiscal tcrms, aggregate WTP figures s how that authorities could 

collect the resources necessary to fund households' preferred schemes a nd 

s imultaneously substantia lly reduce cu rrent subsidies. 



The WTP survey for safe drinking water has been conducted in ma ny p laces 

around the world includ ing c ities in India. In Calcutta, several surveys h ave 

been conducted to es tima te the WTP. Roy et a l. (2003) conducted a WTP 

survey in a ward of Calcutta Municipal Corporation for safe drinking water. 

A su n:ey was conducted among 240 households selected both from 

residential and s lum area. They s tart from the hypothesis that like any other 

market goods (food, clothing etc .) variations in WTP for drinking qua lity 

water across households may be explained by the household income. 

Household decision towards adoption of a purification method can be 

expected to largely depend on ability to pay. 

Aversio n behavior is a lso expected to vary with househ old perception about 

the lik-e ly benefit s that may accrue from a new system. The research crs 

con side red the highest educational attainment in a family a n ind icator of the 

access to relevant informa tion. Education leve l was a lso su s pected to be 

correla:ed the impact the family could have in the community in the case of 

adoptir.g a new progra m . 

Whittir.gton ct a l. (1992) estimated the WTP for private connections and 

public taps of improved drinking water system in Edem , Umunko a nd 

Ekwegloe villages in the Nsukka dis trict of Anambra state of Nigeria u s ing 

CVM. Two different starting values, high and low, were u sed and each 

houser.old in the sample was ass igned to one of these two grou ps. 

Househ olds' response was a na lyzed in three ways: interval estimate, 

orderir.g of the alternatives and as choice to a s ingle decis ion about the 
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availability of water system. In this study it is found that coefficients of 

attitudes, education, storage capacity, assets, hous ing type and the 

qua litative variable for the starting point had their expected sign and 

statistically s ignificant. 

2.2.1.3. CYIVI Application on Water Services in Ethiopia 

In Ethiopia, a number of CVM applications can be identified. Fissfha (1997), 

for example, undertook an investigation u s ing CVM in Meki town to assess 

consumers' WTP for piped water supply. 

Assefa Chalm (1998), usmg both the direct approach (revealed preference) 

and the contingen t valuation attempted to provide empirical evidence on the 

relationship between household preferences and Willingness to Pay (WTP) for 

improved water services, and the factors determining such preferences. His 

survey data illustrates that th e average WTP bids for private connection to be 

8 .66 cents per 'Baldi ' (a 20 liter bucket) of improved water from private 

connection and 4.7 cents for public taps . The variables, household income , 

ownership of residing house, age and education level of househ old head were 

found to be significant determinants of households' dec ision s to connect to 

improved water scheme. Also, he suggested that the contingent valuation 

survey as a feasible m ethod for estimating WTP for public utilities s u ch as 

improved water services . 
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Genanew Bekele (1999) intended to investigate the determinants of 

households' WTP for improved water services in Harar town using the CVM. 

Accordingly, he found that a ll households preferred the provision of the 

improved piped water services, and on average, households are WTP about 

15 cents per Baldi (a 20 liter bucket) of water which is about 15 times more 

than the existing authority tariff. His major empirical evidence of this study 

is that contingent valuation surveys can provide policy relevant information 

which is vital to judicious decisions, both technical and financial. 

Haymanot Legesse (2007) made a study on the value of water quality 

improvement on lake Hora-Arsedi. He employed a CVM to elicit the WTP of 

Beshoft town residents. A single bounded dichotomous choice format with a 

follow up open-ended format was u sed and comparison of the results 

obtained from these elicitation formats is made. The mean WTP estimates 

from open-ended and closed-ended format aggregated for the tota l 

population; and th e WTP of the town residents was found to be ll9,893 birr 

per month and 254,152 birr per month respectively. In the study, it is found 

that homestead distance (being near the lake) and perception of the existing 

lake qua lity have impacts on the probability of WTP. Moreover, income and 

sex of the respondents are determinants of the WTP for water quality 

improvement in the lake . 

Gossaye Fanta (2007) using CVM assessed and estimated the WTP for 

improved water services from a ll the 15 kebeles of Dbrezeit town. The survey 

respon se was analyzed by using STATA 9.0 econometric software. The survey 

25 



result disclosed that pipe water is the main source of water for the town. The 

total WTP for one backed or 20 liters of improved water service is Birr 

2627.82 per day. To identify the determinants of households' WTP for 

improved water service both Probit and OLS econometric models were 

estimated. 

In this study findings from the Pro bit model shows that age, household size, 

water volume, reliability dummy and the income variable determine 

households' WTP for the improved water service. Where as in the OLS model, 

age, household size, reliability dummy and the income variable determine 

households' WTP for the improved water service in Debrezeit town. However, 

in both Probit and OLS models there is strong relationships between the 

income of the respondents and their WTP and indicate that the water tariff 

should reflect the income characteristics of the households. 

Kinfe G.Egziabher (2007) employed a CVM to estimate the value that 

households in Addis Ababa attach to the proposed improvement in water 

supply service. Due to censoring of WTP amount at zero, a Tobit model is 

employed and identified factors that affect the amount of money households 

are WTP for the proposed improvement in water service. Probit model is a lso 

used to calculate the mean WTP for the service. As calculated from Probit 

model, the mean WTP for the improved water supply service is 20.20 cents 

per bucket. From the Tobit model a mean WTP of 15.34 cent per bucket is 

found which is twice la rger than the higher con s umption block of the 

existi ng tariff of Addis Ababa Water & Sewage Authority (AAWSA). 
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In this study the Tobit model shows tha t income of the household , sex of th e 

respondent , education, h ouseh old year of stay, households not u s ing tank as 

a storage, wealth of a h ousehold, occupation of the respondent, households 

satisfaction with the exis ting service, and location of the s tudy site h ave a 

positive and significant effects on the WTP. However, fami ly s ize is found to 

have a negative and s ignificant effect on the WTP a m ount. 
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CHAPTER THREE 

Water Service Situation in Jijiga 

3.1. Description of Study area 

3.1.1. Background of the Study area 

Somali Regional Sta te (SRS) is loca ted in the easter n and s outh eastern part 

of Ethiopia. It is bordering with Oromia in the west and sou th west, Afa r and 

Diredawa in th e north east, republic of Somalia in east, Kenya in south east 

and Djibouti north east. The Region h as 9 zones, a n d 53 districts of political 

admin is tration , the capital city of the region is J ijiga. 

According to the 2007 popula tion and h ou s ing census the population s ize of 

Somali region is 4,439 , 147 (four million four hundred thirty nine thousands 

one hundred forty seven). 

Th e backbone of th e economy in SRS is lives tock whi le this remote under 

develop ed region covers a vast area of the Ethiopia n terri tory. lts popula tion 

is relatively small and predominantly noma d ic with u p to a n estimated 900,1" 

of th e population deriving the ir live lihood from pastorali s m a nd a nima l 

related activities . 

Jigjiga town locates about 630 kilomete rs East of Add is Ababa, 105 

ki lometers east of Harar a lso 65 ki lometers so uth east of" commercial town 

Togwajak. The town a lso locates geographic coordi nates of a pproximate ly 9 0 
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20 1 North latitude a nd 420 56 1 East latitude (Wadani Con sulting Company 

PLC, 2007). 

Figure 3 .1 : Jijiga Mas ter Plan 

Somtlll National Roglonal Stato, Jlg-jlga Master Plan, Ptoposed land us<l 

Source: Wad ani Consulting Company PLC, 2007 

Jijiga town has a total popula tion of 102,489 in the year 2007 as pe r the 

population and housing count of t he Central Statistics Agency. The 

popu lation of the town is growing fast due to ch a nge of th e town from distr ict 

level to regional town. Accordingly it is observed that an influx of population 

migrating from rural townships across th e region and other parts of the 

country. 
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3.1 .2. Climate and Rainfall 

The climate of Jigjiga town is classified unde r semi-arid (national atlas of 

Ethiopia) which is ch aracterized by high temperature a nd low rainfall. Mean 

maximum a nnua l average temperature of the town is 19.540c• while monthly 

average temperature ranges between 25.240c in November to 29.390c in 

March . In contrast the minimum monthly temperature ranges between 

7.21 0 c in November a nd to 16.130c in July . As mentioned a bove th e rainfall of 

Jijiga is s mall (Wadani Consulting Company PLC, 2007). 

Th e average a nnual ra infa ll is 675.77 mm. Jigjiga receives most of the rain 

in April a nd May (spring) that is 132.71(max) & 68.31mm and Au gust and 

September (autumn) that is 85.47 & 80.84 mm respectively (Wada ni 

Consulting Company PLC, 2007). 

3.1.2. Economic Activities, Infrastructure and Social Services 

According to th e socio-eco nom ic report made by Somali Region al State 

Water, En ergy and Mine Bureau (SRSWEMB) and Kaah Consulting Firm at 

May 2008 as well as data collected from munic ipality, the inhabitants of thc 

town are engaged in governmental employer, private business, daily labore r, 

farming, etc . The resu lt a lso sh ows that 45% of total communi ty in the town 

earns life th rough bus iness and on ly 3% of total commu ni ty earns life 

through government employment. Regard ing the in come of hou seho lds , 

rapid assessmen t of customer willingness and abili ty to pay shows tha t, 
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there is a big difference between incomes of various households. Table 3.1 

be low shows the range of income of households. 

Table 3 1 Percentage of households' income range per month 

Income Range Percentage 

< 180 Birr 3 

181-500 35 

501 - 1200 30 

1201-2000 17 

>2000 15 

Total 100 

Source: Somali Regional State Water, Energy and Mine Bureau 

The socioeconomic survey showed that 64% of income is devoted to purchase 

food items and 13% of household monthly income is spent all. water. 

In the town there are 8 Kebeles. There are relatively good town levels of 

infrastructures as compared to other towns in the region. Jijiga town could 

be accessed both by air and ground receiving 24 hours electric power from 

n ational grid. Ill. the town there is one pos t office, a digital communicat ion 

system, a number of a ll weather roads with few number of asphalt roads. 

There is one university, one heaItb science college, two TVET colleges , and 

one teacher training college, two high schools and a nu mber of primary 

schools. It is found that there are no en ough water supplies La the education 

facilities. 
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There is one hos pita l, one health center a nd a number of private clinics a nd 

drug vendors . As per regional h ealth bureau , most of water born and water 

related diseases a re cau sed by lack of good quantity and quality water. The 

most common diseases in the town are: malaria, cholera, typhoid , scabies, 

a moebae, eye d isease, etc. Most of the above diseases are partly the result of 

poor hygiene and sanitation practices and can be controlled with an 

integrated effort of providing improved water supply, hygiene and sanitation 

edu cation. 

3.2. Current Jijiga Water Service condition 

The existing water supply system of the town is as old as si n ce the year 1967 

E.C . s ince then no marked improvem ent is observed to the water supply 

system. Initia lly, the water supply system of the town was designed to 

function by pumping with storage, i.e. during low demand period, excess 

water is s tored in the service reservoir and during peak demand periods, and 

water was designed to be d istributed from both the boreholes a nd the 

s torage reservoir. However, due to the a ccidence of the demand as compared 

to the water produced, at prese nt t ime no water is stored in the service 

reservoir, rather water is d irectly pu mped to t he demand center (SRSBWEM , 

2008). 

3.2.1. Water Treatm ent, Storage and Distr ibution System 

3.2. 1.1. Water trca tmcnt 

[n the existing water s upply sys tem , t here was an injectio n type chlorination 

pant to treat the water coming from bore ho le. Currently, there is no water 
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treatmen t. The servlce has recen tly received donation modern wate r 

la boratory equipment and technical training from Japan government. One 

wa te r la boratory technicia n has been hired and currently the wa te r 

la bora tory currently has the capacity to do bacteriological, biological and 

ch emical tes ts (SRSBWEM , 2008). 

3.2.1.2. Storage 

There is one 3 50m3 capacity concrete reservoir constructed in the year 

1968 EC planned to se rve th e town by s toring water during period s of low 

dem a nd. The exis ting reservoir is located at a bout a ground elevation of 1728 

m. a .s .l. The reservoir fa ils to perform its design ed purpose ; h en ce water is 

directly pumped to the distribution ne twork without entering the se rv ice 

reservoir. 

3.2.1.3. Distribution system 

According to SRSBWEM , the exis ting dis tribution network was made in th e 

year 1968 E.C, since then there is no a ny m ajor change observed to the 

town 's water supply system excepti ng a n in c rea se in th e number of 

boreh oles . The tota l length of the existing d istribution system is 104kms, 

whieh is ve ry unders ized as compa red to the b ig s ize o f the town a nd the 

numbers of people living in the town. The exis ting dis tribution system 

d oesn 't cover th e whole Lown a nd is a lso too o ld cau s ing high er wate r loss . 
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3.2.1.3.1. Private cOllllectiollS 

In the town there are 25,622 houses (CSA, 2007). Private water connections 

of th e town are of two types, house connections a nd yard connection s. In the 

town there are 3 150 house connections, 1348 yard connections and 280 

public and commercia l connections. In addition to this there are 5 industrial 

connections and 7 cattle watering trou ghs (BWEM, 2008). 

3.2.1.3.2. Pliblicfolll1taillS 

In the town, th ere a re 6 public fountain s all being made from concrete 

having shape to suit users of various types. However, at the present time 

majority of the public fountains a re not giving service to the peoples because 

of various reason s: part of which are due to lack of water to be sold, due to 

their being damaged, and due to their being distracted if m a intained by the 

bureau. The existing public taps do not have any fencing facility and some of 

which are located at improper p lace . In general some of the existing public 

taps need a sort of maintenance so as to make it serviceable in the future 

water supply system of the town (BWEM, 2008) . 

3.3. Water Supply and Demand in Jijiga Town 

3.3.1. Present Water Consumption 

According to Bu s iness Plan Report for Jijiga Water Supply Project (Kaah 

Consulting Firm, 2008), most of the inhabitants of the town are usi ng water 

by far less t h an they were willing to use. This is because in the town the rc is 
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limited amount of water produced, which couldn't able to satisfy the ever-

increasing water demand of the town. The limited water resource available 

together with the less coverage of the existing distribution system forced the 

inhabitants of the town to use other traditional sources like hand dug wells 

and other seasonal streams. The report indicates that, in the town, there are 

five modes of service; house tap users, yard tap users, neighborhood users, 

public tap users and traditional source users. In the year 2008 there are 

more than 4789 connections in the town. 

Table 3.2: Water produced & consumed 

Year Water produced (m3) Water consumed (m3) 

1999(1991) 437,695 309,600 

2000(1992) 606,750 430,820 

2001(1993) 733,589 52 1,025 

2002 (1994) NA NA 

2003 (1995) 938477 656933 

2004 (1996) 930800 652000 

2005 (1997) 1018809 730000 

2006 (1998 ) 1222706 870000 

2007 (1999) 1323870 128000 

2008 (2000) 1683390 1262542 

Source: Somalt Regtonal State Water, Energy and MIne Bureau 

prom the a bove table, the water loss is directly proportiona l to the water 

produced, averaging to 29% of the wa te r produced. Thi s s h ows tha t 29% of 

the water produced is los t within the system in the years before 2008 . The 
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loss might be due to the oldness of the pipes , fi ttings and other applia n ces . 

However, the condition shows improvem ent in 2008 and th e water lose is 

reduced to 25%. 

3.3.2. Present water Demand 

The socioeconomic survey conducted by SRSWEMB in 2008 indicated tha t a 

fa mily consumes a n average of 137 liter per day for diffe rent pur poses. The 

su rvey result of the householders for modes of water uti lization for different 

purposes is shown in the table below. 

Table: 3.3: average cun'ent water consumption for a family 

SIN Type of consumption Litter I day I family 

1 Cooking & drinking 35 

2 Personal & cloth washi ng 80 

3 For toilet 22 

Average for a family 137 

Source: Somall RegIOnal State Water, Energy and Mlne Bureau 

A fam ily represen ts an average of 8 .5 people, anci an average water dema nd 

of 137 litter/day/family is equivalent to 16 litter/day/perso n , however thi s 

does not represent the consumption by mode of service. The consumption by 

mode of service is estimated by u s ing the design criteria stated below. 

• Public tap = 30 1/e/day 

• Yard connection = 40 1/e/day 

• House co nnection = 701/c/day. 
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Hence the domestic piped water demand by mode of service is shown in th e 

tab le below. 

Table: 3.4: domestic piped water demands 

Type of mode Number of Per-capita demand Total demand 

people* (liter / day I (m3/dayl 

House connected 10,048 70 703.36 

Yard connected 27,054 40 1082 .1 6 

Neighborhood 1546 30 46 .38 

users 

Public tap u sers 38,649 30 1159.47 

Tota l 77,297 - 299l.37 

Source: Somali Regional State Water, Energy and Mine Bureau 

The existing neighborhood u sers are assumed to have pe r capita water 

demand of public tap u sers . Hen ce comparing the present domestic water 

demand to that of the actu a l water consumed, i.e.: 

• Actual ave rage domes tic con sumption =1427.46 m3/day 

• Estim a ted actual domes tic water demand = 299 l.37 m3/day 

It can be seen that th e ex is ting system s upply only 48% of t he present 

domestic wa ter demand. 

3.3.3. Future Water Demand 

As th e li vi ng s tanda rds of th e inhabita nts of thc town in creases du e to 

economic improvement a nd othe r variou s reaso ns, their water co nsumption 
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increases depending on the mode of service. To estimate the projected per 

capita water demand, and a nnual growth rate of 2% for house and yard 

connections a nd 1% for public founta in a re assumed as expla ined on the 

des ign criteria report. 

Table 3.5: projected per capita water demand by mode of service (l/c/d) 

Mode of service 2001 2004 2009 2014 2019 2024 

House connection 13 15 17 20 22 25 

Yard connection 35 37 41 44 48 51 

Neighborhood user 2 0 - - - -

Public tap user 50 48 42 36 30 24 

Source: Somalt ReglOnal State Water, Energy and Mlne Bureau 

3.3.4. Water Tariff 

The existing tariff for all types of connection is categorized into a five 

progressive manner. The table below summarizes: 

Table 3.6: The existing tariff for a ll type of connections 

No Consumption Household Commercial Industrial Public Others 

m3 Tap 

l 0-5 2.00 2 .00 2.00 2.00 Too-

2 6-10 2.50 2.50 2.50 2.50 2.50 

3 11 -20 2.75 2.75 2.75 2.75 2.75 

4 21-30 3.00 3.00 3.00 3.00 3.00 

5 > 30 3.50 3 .50 3.50 3.50 3.50 

-
Source: Somalt ReglOnal State Water, Energy and MUle Bureau 
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As indicated in the table above the water supply of the different client groups 

are charged equally, 

N,B, Average tariff is 2 ,75 Birr/m3 

3.3 .5. Losses of Water 

Loss of water is one factor that brings about the gap between demand and 

supply, According the information obtained from JWSO, from the total 

discharged amount of water, 25% is the lost amount; it is the maximum 

water loss from the Water Bureau standard, This is because as we 

mentioned before, the system is a dead end that does not allow free 

circulation of the water and the pipelines are made up galvanized iron that 

most of them have corroded and bring about leakage in different parts of the 

town (Wadani Consulting Company PLC, 2007), 
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CHAPTER FOUR 

Methodology of the Study 

4.1. Data Source and Type 

The type of data used is mainly primary a nd cross-sectional in the year 

2009. The data is obtained from the contingent valuation survey that was 

conducted by making a household su rvey in the selected areas of Jijiga town 

by means of questionnaire developed for the CVM. The mode of data 

collection used was face-to-face interview with h ousehold respondents. 

The study is a lso supplemented by other secondary data that was gotten 

from relevant studies. Related documents from the Ministry of Water 

resources, Somali Regional State Water Energy & Mine Bureau, and other 

studies were used as data sources for this study. 

4.2. The Sample Design 

The sampling strategy was based on a stratified random sampling scheme 

according to primary water source for the household. To begin, a sample for 

the study is drawn from the a ll Kebcles of Jijiga town. In the town therc [Ire 

102,489 person s, on average, th ere a re 4 persons in each house (CSA,2007). 

hence, there are 25622 .25 houses in the town. From this, 256 households 

that is nearly 1 % of the total houses in the town were taken to be includ ed in 

the sample. 
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Based on the primary water sources, households were divided into two, 

households with private piped water connection source and households with 

other water sources. Among the 25622.25 households in Jijiga town, only 

4789 (1 8.7%) houses have water connection (SRSBWEM, 2008) while 

20833.25 (81.3%) do not h ave water connection and get water from other 

sources. To ensure a representative sample of the total households in the 

town, 208 households and 48 households were randomly selected to respect 

the 8l.3% and 18.7% ratio of the sample population over the total 

population from the households without piped water connection and 

households with piped water connection respectively. 

We intend the survey to be included households from each Kebele and 

hence, stratified random sampling technique was used to draw samples from 

the entire households in the town. This technique helps to ensure a 

representative sample of the total households in the town. 

4.3. The Questionnaire development & Design 

For the development of this questionnaire, focus group discussions on water 

issues were organized in Jijiga during December of 2008. These discussions 

helped to identify household water concerns such as current water usc 

practices and problems, sources where people receive water, water demand 

and factors that affect the willingness to pay for improved water services. All 

focus group discussions were held in Somali language. From this, a first 

draft of the questionnaire is developed. 
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This first draft was then pre-tested on about 15 households. Following the 

pre- test, the survey instrument was revised to avoid confusions aris ing in 

the original dra ft and the final version was developed. For instance, initia lly 

double bound close-ended 'Yes' or No' ques tions followed by open-ended 

ques tions was selected as an elicitation format but after the pre-tes t a s ingle 

bounded closed-ended 'Yes' or No' questions followed by open -ended 

questions was preferred to e licit the wi llingness to pay of the respondents. 

Also in the pre-test the initia l bid was decided. Among the 15 households in 

pre-test, 3 of them chose a bid price of 0.10 Birr,S chose a bid price of 0.1 5 

Birr, 4 chose a b id price of 0.20 Birr and 3 of them chose a bid price of 0.2 5 

Birr for th e provision of a Jerican of improved water service . From this , the 

respective proportions of each of these four bids are decided. Based on, the 

bids are randomly presented to the respondents for acceptance of rejection 

as an initia l bid. The face-to-face s urvey was condu cted during December 

2008 by four enumerators. 

The design of this contingent valua tion su rvey qu estionna ire genera lly 

follows the Mitchell and Carson techniques (Mitchell a nd Cars on, 1989) with 

some modifications to make it relevant to this specific study . 

The survey ins trument (ques tionna ire) consisted of three pa rts (see Annex 4). 

A first section dealt with the hou seho ld 's water use prac tices, attitudes and 

perceptions a bout water quality a nd servi ces . A second section was 

organized arou nd a scenario and a continge nt valuation ques tion for 
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improved water service . The third section asked fo r information on the 

household members & respondent's sex, age, education level, occupation, 

fami ly composi tion and other SOC IO-economlC a nd demographic 

characteris tics . 

4.4. Hypothetical Scenario 

In the hypoth etical scenario households were proposed an option to an 

improved water supply scheme. The improved water supply sch eme was 

explained as the provision of good quali ty of water which is safe for health 

ins ide hou sehold 's house, provis ion of good qu a ntity of water where an 

inc reased amount of water is availa ble for use any time household wants 

throughout the year, and improved water from highly reliable source at any 

time. 

4.5. Empirical Models 

In addition to descriptive statist ics, econometric models are u sed to analyze 

the data obtained from this CV survey. Here the resea rcher s pecified two 

models due the nature of the dependent variable and the type of the 

elicitation method (single bound close ended 'Yes' or No' questions followed 

by open-ended questions). To analyze the survey responses obtained from 

the single bounded and that from th e open ended two different econometric 

m odels will be specified. 
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4.5.1. Econometric Model for the Single Bounded Questions 

One of the standard approaches in the analysis of s ingle bounded close 

ended survey responses is the random utility model (RUM), where it is 

assumed that the utility function consists of both a systematic and a 

stochastic part. 

Hanemann (1984) 1 constructed the basic model. Utilizing the random utility 

fram ework that McFadden had developed, Hanemann rationalized responses 

to dichotomous CV questions, putting them in a framework that allows 

parameters to be estimated and interpreted. 

A typical houschold in Jijiga proposed with a CV scenario in which a discrete 

change in water from WO to WI, where WO is the water services at the status 

quo level and WI is the water services after the improvement level confronts 

the following two utility functions 

Utility function for water services at status quo level, UO is 

vo = V(WO, Mi, Xi) -------------------------- (4.1) 

Utility func tion in the final s tate (after the improvement), U I IS 

V' = V(W', Mi, Xi) ----- --- ------------------ (4.2) 

1 
Cited in I-Iaap & Mcconnell, 2002 
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Where Mi denotes household income a nd Xi is a n n -dim ensiona l vector of 

household characteristics a nd attributes affecting the exis ting wate r supply 

preference of the househ olds. 

If we denote the s toch astic disturbance term by ci and the indirect utility 

function for water service of the household at the two statuses, s tatu s quo 

and final status (after the improvement) as : 

V(WO, Mi, Xi) for status quo and ------------ (4.3) 

V(W1, Mi, Xi) for final status ---------------- (4.4) 

The utility functions for household of the two respective cases are therefore 

written as: 

U(WO, Mi, Xi) = V(WO, Mi, Xi) + Co - ----------- --- ------- ----- - (4.5) 

U(W1, Mi, Xi) = V(W1, Mi, Xi) + £1 -- -- ----- -- -------- - --- - -- -- (4.6) 

Here the res earch e r assumes that households are well known about their 

utilities and can m ake choice among the two a lternative utili ties. Further, 

the household understands th e proposed change in th e water se rvice and is 

capable of evaluating the effect of this chan ge on his/her utility, hence the 

household ch ooses the improved water services . The household cons iders 

some amount of his income (the pro posed bid) for the improved sc rv ice. Let 

us denote this amount of income a llocatcd for the improvcd watcr services 

by'Ci' . 
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Utility of the household from water services after the improvement level 

exceeds tha t of the sta tu s quo leve l. 

V(Wl, Mi-Ci, Xi) + el > V(WO, Mi, Xi) + eo ------------ -- (4.7) 

The researcher does no t know the random part of preferences and thu s can 

only make proba bili ty s ta tem ents a bout yes a nd no. the probability of a yes 

response is the proba bility tha t the respondent thinks tha t it is be tte r o ff in 

the proposed scenario (Haa p & MacConnell, 2002). As suming that the e rror 

term is a dditive , the proba bility ca n then be written as: 

P[Yes] = P[V(Wl, Mi-Ci, Xi) - V(WO, Mi, Xi) + Cl - Co <! 0] --------- (4.8) 

P[No] = 1 - P[Yes] ------------------------------------------------------- (4.9) 

If we define 6U = V(Wl , Mi-Ci, Xi) - V(WO, Mi, Xi) and 

IJ = 101 - eo 

Thus we can then write 

P[Ycs] = P[IJ <! - 6 U] = 1 - F~(-6U) ------------------------------------ (4.10) 

Where F is the CDF of the error term. 

For a symmetric dis tributio n 

I' [Ye., 1 = /.:, (1:\ U ) ---------- ---- --- ---- --------------------------- (4 .1 1) 
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The dependent variable in this case is binary in n a ture indicating the choice 

of particular service level i .e. whether the household chooses the improved 

water services or keep its original sources. Obviously the utilities are not 

observable. The random utility model then will be based on a n underly ing 

latent regression model. Thus, assuming the error te rm , €i h as a standard 

distribution, with m ean zero and variance one (Greene, 1995), the Probit 

model is expressed as : 

y* = F(Xf3 + Vi) -------------------------------- ---- ---- - -- ----- (4.12) 

Where y* = Unobservable laten t variable = 1 if the response is Yes 

= 0 if the response is No 

X = Vector of expla natory variables 

f3 = Vector of parameters 

Since the variable Y' is not observable we cannot estimate equatio n (4.12) 

directly. However , the s ingle bounded dichotomous choice resp ondents 

indicate their WTP by a n swering 'Yes' or 'No' to a set of offered bids. Using Yi 

as the observed ind icator , where Yi takes 1 if the respondent answcrs 'Yes ' 

and 0 if 'No', we can u se Yi as a counter part of y* and our observation w ill 

be: 

y = 1 if y* > 0 ------ - ---------- --- --------------- (1.13) 

Y = 0 if y * $ 0 - - - ----------- - ---- - - - --- - - ---- ---- (4.14) 
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The model, equa tion (4. 12), cannot be es tima ted directly . The responses 

obtained from the single bounded survey are es timated u s ing the maximum 

likelihood function with the he lp of Stata 9 econometric softwa re package . 

Let Yi be an indicator variable for observation i, with 

P[Yes] = P[Yi = 1] = P[IJi ~ ",U,] = F ~ ( ",Ui ) -------------- - -- ---- (4. 15) 

P[No] = P[Yi = 0] = 1 - P[IJ i ~ ",U i] = 1 - F q("'U,) ----- --------- (4.16) 

So the log-likelihood function is 

log L ~ " ) ' . In F (ll U .) + ( I - ) ' ) 111(1 - F (ll U )) ---- ----- - ------------- - ------ (4 . 17) L.. I 'I' I ,/, 

Where the first sum is over th e observations for which Y ~ 1 a nd the second 

sum is over the observations for which Y = O. 

After these justifica tions we specify the Probi t model for hou seholds' WTP for 

improved water services in the following m a nner: 

ANS 

~9ATHRWS + ~l oPRICE + ~ II LSHWS + ~ 12RPQWS + 

~ 13RELW + ~14MWCHH + ~ 15 BID + U, ----------- -- - (4.18) 

Where ANS is the response to the bid price ~ 1, if t he response is Yes, and ~ 

o if the respo nse is No . ~ ; is t he regression pa rameters a nd U; is the e r ror 
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term. The description of the expla natory and their effects are explained in 

section (4.5) above. 

4.5.1.1. Welfare MeaslII'e 

The main purpose of the analysis is to estimate WTP. From the assumed 

utility function we can derive a WTP function. From the WTP function we can 

estimate the welfare change using mean and medium measure. 

The literature has focused on two measures of central tendency with respect 

to preference uncertainty. One is the expectation of WTP with respect to 

preference uncertainty. The second measure of central tendency is the 

median of the distribution with respect to preference uncertainty. In the case 

of a linear utility function and a symmetric, m ean zero error, the mean and 

medium WTP with respec t to random preferences are equal (Haap & 

macConnell, 2002). 

Having specified our Pro bit model above, we turn now to calcu late the mean 

WTP which is the same as med ium WTP. Th e Pro bit regl-ess ion model with 

the dependent variable of ANS on constant and the explanatory variables 

including bid, the mean or m edium WTP will be calculated as follows: 

130 
Mean WTP = _----:: _ ______ ~ 

-1315 (Bid coefficient) 
--- - ----- -- - - - - ------------ (4.19) 
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Where WTP = willingness to pay 

/30 = the intercept 

From equation (4.19) mean WTP is calculated dividing the intercept by the 

bid coefficient. 

4.5.2. Econometric Model for Open Ended Question 

For open-ended questions responses, the appropriate econometric models 

u sed to estima te is a cen sored model such as Tobit model or the Ordinary 

Least Square (OLS). For Tobit model, one of the applications is when the 

dependent variable is zero for some individuals in the sample (Maddala, 

2002). If the dependent varia ble takes none zero positive number, linear 

r egression model is u sed to estimate the respondents' WTP su rvey from 

open-ended questions. 

In our survey a total of 256 sample households were interviewed. However, 

only 25 1 of the total sample were analyzed . The remaining 5 were removed 

duc to incompletc or misused responses. The result of ou r SUlvCy indicated 

that a ll the 25 1 households are interested in the provis ion of the improved 

water service and are wi ll ing to pay a positive amount. The minmlum price 

observed in the bidding was 0.05 Birr for a J erican (a 20 liter backed) of 

wate r. Therefore, in th is su rvey respo nses, the OLS model is the a ppropriate 

model for analyzing the determinants of the households' WTP for the 

improved water se rvices 
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4.5.2.1. Ordinary Least Square (OLS) Regression Model. 

Altaf et a l (1992), in their study of the WTP for wa ter In rural Punjab, 

Pa kistan, they u sed this model. Similarly, Genanew Bekcle (1999) , in his 

s tudy of the determinants of household's WTP and demand for improved 

water services in Hara town, Ethiopia, he used this model. Also Gossaye 

Fanta (2007) u sed this model in his assessment of estimating WTP for 

improved water services on Debrezeit town, Ethiopia. 

In this study, USIng the ordinary least square (OLS) method the following 

econometric model is spec ified and regressed with the help standard 

econometric software Stata 9. 

MWTP = ~o + ~,PWAS + ~2INCHH + ~ 3HHSIZE + ~4EDUC + ~ 5SEXR + 

~6AGER + ~ 7HOUSE + ~80CCR + ~9ATHRWS + ~iOPRICE + 

~ " LSHWS + ~1 2RPQWS + ~1 3 RELW + ~ '4 MWCHH + Ui -----(4. 2 0) 

Where MWTP is the ma)omum willingness to pay, ~i is the regression 

parameters and Ui is the error term. The descrip t ion, specificat ion , rationa le 

and expected s ign of the expla natory variables a re well expla ined in thc 

following section . 
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4.6. Description of Explanatory Variables and Their Expected Effect 

1) Primary Water Source (PWAS) 

This refers the main source of water the household u sing which is a dummy 

variable that ta kes 0 if the primary water source of the household is piped 

water and 1 if the primary water source of the household is other sources . 

During the pre- test it is observed that h ouseholds without access to private 

piped water connection in their house a re WTP more for improved wate r 

services and those with access to private piped water connection in th e ir 

house are WTP less . Thus pos itive s ign is expected fo r this va riable. 

2) Income of the Household (INCHH) 

This includes the total monthly income from different sources of aU· members 

in the hous ehold . It is a continuous variable. Economic theory shows that 

there is posi tive rela tionship between quantity demanded and income in case 

of normal goods. Therefore it is expected that househ olds with higher income 

h ave high e r WTP for improved water services. Thus the expected s ign of the 

varia ble is positive. 

3) Size of the Household (HHSIZE) 

Thi s refe rs to number of p eople living under one-roof a nd share common 

resou rces. It is a continuous varia ble . It is one of the most determinant 

factors o f hou seholds ' WTP 1'0 1' im proved water services. As fa mily s ize is 

high er, t he re will be h igher need for improved water in that fa mily, hence, 
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that family's WTP is higher. Therefore the expec ted sign of the variable IS 

positive. 

4) Education Level of the Respondent (EDUC) 

This refers to the years of education of the respondent. EDUC is dummy 

variable taking 1 if the respondent gets formal education and 0 otherwise. Its 

effect is expected to be pos itive s ince educated households are more aware of 

the health benefit of improved water service and m ay h ave higher 

opportunity cost of time spent for collecting time . Thus they are willing to 

pay more and have more preference to improved water service . 

5) Sex of the Respondent (SEXR) 

This is dummy variable taking 1 if female and 0 otherwise. In Somali region 

it is generally assumed that women are primarily res ponsible for arduous 

task of fetching water. Hence , women would a ttach more importance to 

improved water supplies than would men, a nd thus women would be willing 

to pay more for such services . Thus the expected s ign is pos itive. 

6 ) Age of the Respondent (AGER) 

This is continuou s variable in number of year. It is ge nerally believed that 

older people a re traditionally u sed to free water services so that they may be 

less willing to pay and may have low prefe rence for a new source that: wi ll 

require fees . Thus this varia ble is expected to be negative . 
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7) Ownership of the House (HOUSE) 

Ownership of the house as a proxy to household wealth is a dummy variable 

taking 1 if house is owned a nd 0 otherwise. Wealthy households a re more 

WTP and prefer to have a private connection to the improved water services. 

Therefore, the expected s ign of the coefficient of this variable is positive . 

8) Occupation of the Re sponde nt (OCCR) 

This is dummy variable, taking 1 if the respondent is government or privately 

employed and 0 otherwise. Studies made on different countries s how tha t 

the effect of this variable on WTP for improved water services was m ixed . 

However, many literatures, for ins tance studies in Pakista n, Nigeria and 

Addis Ababa show that employed respondents a re WTP higher for improved 

water services than their counterpart. Thus the expected s ign for this 

varia ble is positive. 

9) Attitude of the Household about the Responsibility of Water 

Supply (ATHRWS) 

It is a dummy variable, and takes 1 if the responden t says the governmen t 

s h ould administer; 0 otherwise. If the respondent says the government 

should manage the water service, it might be expected that the government 

will provide the service at a lower price a nd thu s less WTP. Therefore , we 

expect n egative s ign for this variable. 
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101 Price of Water (PRICEI 

Th is is a continuous variable in Birr. Most of the household s living in Jiji ga 

town a re buying water from private vendors, whose price is very much higher 

than the official tariff. However, this price is not the same fo r a ll h ou seholds. 

Some of the households bu y water from vendors with very high price while 

others bu y water with relatively lower price. Thus the monthly expenditure 

for water consumption may vary among households though the volume of 

water consumed is the same. Therefore, households that buy water with 

r ela tively higher price might be WTP more for the provision of improved 

water service . Thus we expect positive s ign for thi s variable . 

111 Level of Satisfaction of Households with the Existing Water 

Services. (LSHWSI 

It is a dummy varia ble, and takes 1 if the houschold is not satisfied with the 

existing water services; 0 otherwise. Hou seholds th at are not satisfied with 

th e curren t provision of water are in a greater need to get a n improved water 

services a n d hence, are WTP more to ge t su ch service . Therefore, we expect 

positive s ign for th is variable. 

12) Respondents' perception about the quality of the existing 

water supply (RPQWSI 

Dummy variable tak ing 1 if the quali ty of the existing water s upply is poor 

and taking 0 otherwise. The expectation is that a hou sehold would be willing 

to pay more for an improved so u rce when the perceived quality of the 
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existin g water source is poor. Thu s the expected sign for the coefficient of 

this variable is positive. 

13) Reliability of the Existing Source of Water (RELW) 

Dummy variable 1 if the respondent says relia ble; 0 othen'lise. Since 

reliability refers to the availability of water at the required time and amount, 

people are willing to p ay more for the improved water if the existing water 

supply is unreliable . If th e household con siders the existin g water supply in 

the town is reliable, it may be willing to pay less. Thus we expect a negative 

relation between this variable and WTP for the improved water service. 

14) Daily Water Consumption by the Household (MWCHH) 

This is a continuous variable indicating th e quantity of water household 

consumes per month. From th e gen eral belief, hou seholds that consume 

large quantity of water for their normal consumption suffer much during the 

shortage of water than those who con sume less. In other words, households 

that consume much water spend more money for this service and hence are 

WTP more for improved water service . Thus, the expected sign is positive. 

15) Bid 

This is the bid price offered to the respondents. It is a continuous variable. 

The bid price inf1uences the respondents WTP for the improved water 

services; t herefore, it is used as one of th e explanatory variable in t hi s study. 

Its sign or direct ion of e ffect will be tested in the model. 
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CHAPTER FIVE 

Empirical Results and Discussions 

This chapter presents the empirical findings of the contingent valuation 

survey and discusses the results obtained using both descriptive analysis 

and multivariate regression analyses. In the descriptive analyses, an 

overview of the households' attitudes towards the existing water supply in 

the town and their preference towards improving water supply in the town 

are discussed. In the multivariate regression analyses, factors that affect the 

WTP responses of households for improved water services are discussed by 

applying both Probit and Ordinary Least Square models. 

Regarding the organization of this chapter, the first section of this chapter 

will be descriptive a n a lysis of the contingent valuation su rvey where 

characteristics of the household members, water consumption behavior, 

water sources, purposes, problems and socioeconomic variables of the 

household will be discussed. The second part of the chapter will be 

econometric analysis where multivariate regression analyses of the variables 

affecting willingness to pay of the households will be made u sing 

econometric software packages such as Stata 9. 

5.1. Descriptive analysis 

In this section, we summarize the results of the survey we obtained in the 

three sections of the questionnaire that we used in this survey. With the help 

of descriptive statistics, we will briefly review the result of the s urvey. 
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5.1.1. Characteristics of the Household Members 

A total of 256 sam ple households were interviewed in the survey. However, 

only 251 of the total sample were analyzed. The remaining 5 were removed 

due to misuse of the questionnaire. From the total of 251 sample 

households, 97(38.6%) are female headed. 188(75%) of the respondents are 

the household heads themselves. Out of the total respondents 154 (61.35%) 

a re female and the rest 97 (38.64%) are male . The average fami ly size of the 

total sample household is 7 .99 Ranging from 1 to 19. On average, the 

respondents' age is 41 which range from 19 To 76 years old. 

The data about the respondents' level of education shows that the level of 

education ranges from none to higher degree gradu ates. 169 (67.3%) of the 

household heads have completed at least 4 years of formal education while 

82 (32 .7%) of the household heads do not attend any formal education. With 

regard to occupation, it was found in the survey that 106 (42.2%) of the 

household heads are government employed, while 57 (22.7%) were employed 

in different areas such as privately employed or self employed , and 88 

(35.1 %) of the household h eads are unemployed. 

5.1.2. Water Use Practice & Problems 

This section deals with the water use practices and problems in thc town. 

Around 85.3% of the total households have no access to direct pipe line in 

the ir houses or t h e existing pipe system does not work totally and are using 

other sources of water for domestic purposes . 
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5.1.2.1 Water Sources 

The result of the survey indicates that there a re 6 different sou rces of water 

for the residents of Jijiga town . These 6 sources are piped water, public ta ps, 

private vendors (donkey driven water cars), shared taps, wells & springs, and 

water stored in pools. 

- -~ - .---

A private ve ndor (donkey driven water car) in service 

To begin wi th , da ta on mam source of water for domestic purpose indi cates 

that for most of households, 144 (57 .3%) u se private vendors (donkey driven 

water cars) as the main s ource of water, 37 (14.7%) u se private p iped water 

in their houses, 9(3.5%) u se s h a red tap in /outs ide their compound , 4 1 

(16.3%) u se public taps as a m a in source of wate r for domes ti c purposes. 16 

(6.3%) u se well s and springs whil e only 4 (1.5%) use wa te r stored pools as a 

main source of water for domestic purposes . 
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Figure 5 . 1. Source of water for domestic purposes 

,-------------------

60.00% .,-, 
I 

50.00% ~/-
, 
I / --

4000% k 

30.00% 

20.00% 

-------------
10.00% 

0.00% 

privJte 

vcndors 

)' - --.- 1'· .~ - .. -- ·--~I 

p(iv,ltc Sh"lfCd li.1pS publiC tJP ~' w('lis and 

pipe springs 

Source: Own survey 

WJtcr 

slored 

pools 

As the graph above indicates only 14. 7% of the total households use private 

piped water. The rest, 85 .3% use other sources as a main source of water. As 

to why these households (households without piped water in their houses) 

prefer these water sources, 24.4% of the respondents said the existing pipe 

system does not work totally, 25.4% said no access to the existing pIpe 

system, 12% show that access to the existing pipe system is difficul t, 22% 

said connection is not available due to rented house, 6.3% express that cost 

to the existing pipe system is not a ffordable , 5.3% believe that tbis source is 

reliable whi le 4.3% feel that this source is cheaper. 
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Of the sh a red tap, in/outs ide house users (4.4% of the total households) on 

average, there 3.5 households sharing a s ingle s h ared tap. For Wells, springs 

a nd pool water u sers, in addition to qua lity problems , household s a re 

incu r ring a dditiona l cost in terms of time a nd money for fetching water in 

order make it available in their h ouses. 

5.1.2.2. Water Consumption 

The average dai ly con sumption of water by households of both categories 

. (households with piped water sources a nd those with other sources) is 6.6 

J ericans (20 liter buckets), ranging from 1 J e rican to 20 J erican s per day. 

This means the average water consumpt ion by household is 132 liters per 

day. This is very close to the result of the socioeconomic survey conducted 

by SRSWEMB in 2008 which indicated that a fa m ily consumes an average of 

137 liter per day. 

Based on th e primary water sources, th e average consumpt ion of the 

households with piped water source and th ose with other sources are 8 .2 

Jericans and 6.3 J ericans per day respectively. Th is indicates thuL 

households with pipe line connection in t he ir h ouses consume more water 

th a n households without access to the pipe line connection . 

5.1.2.3. PuqlOSCS for Wate r Us c 

Almost a ll h ou sehold s in the sample u se wate r for domestic purposes such 

as drinking, wash ing body, washing clothcs, Hou se sani tatio n (equipment & 
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house cleaning). However , some households from both categories, in addition 

to the above, use water housekeeping (e.g. Gardening). 

According to the results of our survey, 45.7% of the households with access 

to piped water services use water for h ousekeeping in addition to all other 

domestic purposes. This could be due to the easy accessibility of th e water. 

Also, this is one of the main reasons for these households with access to 

consume more quantity of water. However, among households without 

access to piped water, only 18.5% in addition to all other domestic purposes 

use water for h ousekeeping (e.g. Gardening). 

Therefore, this result shows that almost half of the households with access 

to the pipeline connection in their houses think about the beauty of their 

houses, a nd hence th e wellbeing of the environment. On the other hand, the 

households with out access to the pipeline water in their houses, only few of 

them think about the beauty a nd the wellbeing of th eir houses as we ll as the 

environment. The implication of this result is that, if these households were 

given to improved water services, it would be good news to not only the 

members of the househ old but the environment. 

In Austra lia the garden takes the most drinking water, typically accounting 

for arou nd 35% of consumption, a lthough in hot, dry summers, this figure 

can be as high as 90% in some parts of Australia (th e Australian Drinking 

Water Guidelines, 2004). 



5.1.2.4. Water Expenditure 

The average household water consu mption expenditure is 4.9 1 Birr per day 

(i .e. 147.4 Birr p er month). However, depending on the primary water 

source, there is big water con sumption expenditure diffe rence. The water 

consumption expenditure of the households with pipe line connection in 

their h ouses and households without access to the pipe line connection are 

0 .83 Birr per day (i.e. 24.9 Birr per month) and 5 .6 Birr per day (i.e . 168 Birr 

per m onth) respectively. 

Relatively to the mean monthly income of th e respondents, households 

spend 4.4% of their income on water. This is within the range of the World 

Bank's recommendation which states that m aximum expenditure of water 

should be 5% of the household 's m onthly income which indicates that 

households can spend up-to the maximum of the WB's recommendation for 

improved water services if they are provided. 

5.1.3. Water Quality Quantity and Rel iability 

Regard ing to qu estions concerning quality, quanti ty and relia bility asked to 

the respondents of different sources of water , the result s hows tha t there are 

d ifferent answers for these questions depend ing on the primary water 

sou rce . Of those household s who have piped water connection in th eir 

houses, quali ty, quantity a nd re liabili ty of the water were not see n as a 

serious problem. However , hou sehold s with other sources of water indi cate 
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that poor quality, low quantity and less reliability a s a serious problem to 

them. 

For quality of the existing water services, the result of the survey s hows that 

18.7% of the respondents ranked as poor quality, 53% ranked as 

satisfactory, while 28.3% of the respondents ranked as good quality for the 

existing water services. However, when asked whether households use 

purification method (such as boiling, filtering, etc), only 8.7% of the 

households responded that they use purification methods to clean water 

before drinking. 

42 .8% of those households who do not use purification method reasoned 

that the water is clcan for drinking. 23.9% said the water is nul clean but 

purification is costly and time consuming, while 33 .3% be lieve that the water 

is not clean but harmless to hea lth. 

If our water becomes contaminated wi th microorganisms or chemical, illness 

can result . Disease causing microorganisms carried by water are biggest 

threat to health , causing gastrointestinal upset, diarrhea or even death . In 

some cases, people can become ill a fter drinking contaminated water just 

once (the Australian Drinking Water Gu idelines, 2004). 

Although the hou sehold s who have thc habit of purifying water befo re 

drinking a re ve ry s m a ll in number (as can be seen from the above result), 

only very view households, 11% of the total respondents indicates that 
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members of their household s suffered diseases in connection to their water 

use practices . Diseases caused by water that are most seriou s include 

cholera, diarrhea and typhoid. 

In addition to the quality, quantity a nd reliability of water is a serious 

problem in Jijiga town. As mentioned above, quantity and reliability is 

relatively less serious for households with access to pipe line in the ir houses 

but more serious for househ olds with other sources of water for domes tic 

use . 

32 (15.6%), 127 (62%), and 46 (22.4%) of the household s without piped 

water in their houses ranked as good, satisfactory and poor for the quantity 

of water respectively. While 30 (65.2%), 12 (26.1%) and 4 (8.7%) of the 

households with p iped water in their houses ranked as good, satisfactory 

and poor for the quantity of the existing water services respectively. 

Among the households without piped water in the ir houses, 28 (13.7%) and 

177 (86.3%) ranked as reliable and unreliab le respectively for the reliability 

of the existing water. Of thc households with piped water in the ir houses, 24 

(52.2%) and 22 (47.8) ranked as reliable and unreliable for the reliability of 

the existing water services . 
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5.1.4. Availab ility of Water 

The survey furth er includes an assessment on the availability of water and 

requirements. The result of the survey indicates that majority, 78.3% of the 

h ouseholds with piped water source get water all the times. 19.5% get water 

u sually during the night time and 2.2% stated that it is unpredictable. 

With regard to households with other sources of water, majority of t h em 

84.5% usually get water during the day time, 9.4% of these households get 

water during the night time and the remaining 6.1% said that it is 

unpredictable. 

For those households with access to pIpe line connection uses other 

alternative sources of water when pipe water is not available . These 

households indicate that they incur additional costs of buying water from 

other sources. 

The survey shows that 34.8% of these households use private vendors 

(donkey driven water suppliers) as an a lternative water source with average 

price of 0.90 Birr per Jerican (a 20 li ter backed). 28.3% use the other pipes 

where water is avai lable w ith average price of 0.56 Birr per J erican , while 

36.9% u se the ir own reserve with zero prices. 



5.1.5. Level of Satisfaction 

Households a re asked whe the r they are satis fied with t he exis ting water 

services or not. For households with piped water source, 67.3% of them a re 

satisfied with the current wa ter supply services and 32.7% are not satis fied 

with the existing wa ter supply services . The main reason s for dissatis faction 

of later respondents a re due to low qua ntity, unrel iab ility a nd the poo r 

quality of the water. 

Out of the 205 sample households without access to the piped water 

services, only 25 (1 2 .2%) are satis fied with the current water supply services, 

while the majority 180 (87 .8%) a re d issatis fied with th e existing wa te r 

services. 

Among those with dissatisfactio n, th e fi nd ings showed that the respondents 

ranked because of poor quality as the cau ses of dissatis faction first by 

39.1 %, second by 15.2% third by 19.6% a nd fourth and above by 26 .1 % . 

Because of low quantity was ranked as causes of dissatis fac tion first by 24% 

second by 34.8% third by 15.2% a nd fourth a nd above by 26%. BeCatlSe of 

unreliability was ran ked as cau ses of dissatisfaction first by 8.7% second by 

10.9% third by 19.6% a nd fourth and a bove by 60.8%. Finally, Because of 

high charge was ra nked as cau ses of dissati s fact ion first by 19 .6% second by 

2 1. 7% third by 11 % and fourth and above by 47.7%. 
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5.1.6. Income, Expenditure and Housing Characteristics of the 

Households 

Average h ou sehold monthly income is 338 1 Birr ranging fro m the m inimum 

of 7 10 Birr to th e maximum of Birr 10000 . In addition to water expenditure , 

hou sehold s s pend their incom e for different other purposes . Average 

expenditures on food, educa tion, transportation, electricity, Cha t, water a nd 

m iscellaneous expenses 2 are summarizes in the following tab le. 

Table 5.1 : Household Average Expenditure on Six Items 

No. Item Expenditure Amount 

1 Food 1713.5 

2 Education 252.4 

3 Trans portation 124 

4 Ligh t 64 

5 Chat 239 

6 Water 147.4 

7 Miscellaneous 267 

Source: own survey, 2009. 

Own ers h ip of the hou se in th is study is assum ed as a proxy to household 

wealth. The findings of the s tudy s h ows that 53.3% of respondents own the 

hou se they are living in , 40. 2% rented from p rivate owners, 4.6% rented 

fro m Kebeles, while l.9% of th e respondents rented from th e government. 

2 
All other monthly expenditu res incurred by the households 
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5.1.7. Respondents' Attitude about Water Supply 

Regarding the exten t to which respondents perceive the current provis ion of 

water is an issue worth discussion, m ajority of the respondents, 174 (69 .3%) 

perceive that the current provision of water worth a critical discussion, 39 

(1 5 .6%) say it worth very serious discussion, 26 (10. 3%) of the respondents 

believe it worth a serious discussion and only 4 (1. 6%) stated th at it is less 

serious to discu ss the current provis ion of water, while 8 (3 .2%) of the 

respondents expressed that it is not importan t to raise the current provis ion 

of water supply in Jij iga town as an issue that worth discussion. 

Figure 5.2: Attitude about Water Supply ( in percentage) 

discuss 
less serious to not ilTlp o rt~ln l lO 

<ii sscliss Attitude about Water Supply "'-1 
2% i 

I 

Source: Own survey, 2009 . 



For the responsibility of water supply, majority of the respondents 200 

(79.7%) be lieve that it is the government who is respons ible for the supply of 

water, 44 (17. 5%) th ink that both government & priva te sector are 

responsible for water supply, only 4 (1.6%) say private sector is responsible 

while very view 3 (1.2%) of the respondents believe that Aid organizations a re 

respon s ible for the supply of water in Jijiga town. 

With regard to wheth er the administrative body done enough in solving the 

problems in the provision of piped water to h ouseh olds in the town, 100 

(39.8%) of the total respondents believe that some attention was given to t he 

problem, 87 (34.7%) showed that no attention was given to the problem, 

while the remaining 64 (25.5%) stood to the extreme that a lot attention was 

spent in solving the problem. 

5.1.8. Household's Rank for Social Services 

Six d ifferent social services, typically school , h ealth, water, sanitation (toi let), 

electricity, a nd telephone were presented to a ll respondents in order to rank 

in their order of importance. The result of the rank findings is summarized 

in the table below. 
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Table 5.2: Household's Ra nl{ for' Social Sel'vices 

% of the respondents and the rank given 

Item First Second Third Fourth Fifth Sixth & 
(%) (%) (%) (%) (%) above (%) 

Sch ool l.19 4 .8 4 5.4 37.5 11. 1 0 

Health 24 50. 6 23 1. 6 0.4 0 

Water 74 22.7 1. 2 2.4 0 0 

Sanita tion l. 99 13 22 .7 28.7 27 .5 6 

E lectricity 0 5 .6 9 .2 29 .5 53 .8 2 

Telephone 0 0 1. 2 0 6 92 .8 

Sour c e: O w n survey, 2009. 

As th e table above sh ows, from th e range of s ix socia l services , wa ter was 

ra n ked as th e m ost importan t socia l services , wh ere a s h ealth , sanitation 

a nd s chool ranked a s modera te important socia l services . According to the 

resul t of the 25 1 saITlp le respondents, te leph one3 se rvice was ranked as the 

leas t important socia l services . 

5.1.9 . Households' WTP for Improved Water Services 

From the pre- tes t of th e su rvey, the initial b id d ec ided. Based on , fou r 

d ifferen t bid prices were in troduced . Accordingly, fo r 22 .3% of th e total 

respondents an in it ia l bid price of 0.10 Bi rr per J erican (a 20 liter backed) 

was presen ted . For 28 .1 %, 27 .7% and 2 1. g OA) of the tota l sa mple, b id pr ices 

o f 0. 15, 0 .20 , a nd 0 .25 Birr pe r J erican were prepa red respective ly. To see 

3 
Teleph one here is assumed to be home based line phone but not the cell phone. 
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the effect of initia l bid, a ll these four bid pnces were mixed together and 

distributed to the respondents finally. 

As justified in the preceding chapter, a lthough 256 respondents were 

planned to be interviewed in the sample, a total of 251 responscs were 

analyzed. 

Out of 56 (2 2 .3% of total) respondents, 47 (84%) gave a "Yes" response and 9 

(16%) gave a "No" response for the initial bid price of 0.10 birr per J erican. 

For 68 (27.1 % Of total) respondents, 50 (73.5%) and 18 (26.5%) a nswered a 

"Yes" and "No" response respectively for initial bid of 0.15 Birr per J erican. 

Out of 71 (28.3% of total) respondents, 55 (77.5%) and 16 (22.5%) of the 

respondents said a "Yes" and "No" response [or the initi 8i hid of 0.20 Birr per 

Jerican, res pectively. Finally, for the initial bid o[ 0 .25 Birr per Jerican, for 

56 (22 .3% of total) respondents, 39 (69.6%) and 17 (30.4%) gave a "Yes" and 

"No" responses respectively. 

Generally, the findings from the study show that a ll the households 

preferred the provis ion of improvcd wate r se rvices . I'-!ence despite the range 

of values that households whom have no pipe line connection in lheir houses 

are WTP more than households wh om have pipe line co nnections, a ll of them 

a re WTP a positive amount for improved water services. 

Finally, in the open ended question respondents are asked to state their 

maximum WTP [or a Jerican of improved water if provided. The result o[ 

72 



sample respondents maximum WTP obtained from our survey is su mma rized 

in the following table. 

Table 5.3: Households' WTP for Improved Water Services 

Range of Primary Water Source Total # of Percentag Mean 

Maximum # of # of Household e WTP 

WTP (MI in household households s (5) (6) 

Birr per s with without (4) 

Jerican access to access to 

(II pipe line pipe line 

(2) (3) 

0.05s M<0.10 16 2 18 7.2 0.058 

0.10s M<O.20 18 16 34 13.5 0.12 

0.20s M<0.30 9 80 89 35 .5 0.24 

0.30s M<0.40 2 26 28 1l.2 0.31 

0.40s M<0 .50 0 10 10 4 0.40 

0.50s M<0.60 1 49 50 19 .9 0.50 

0.60s M<0.70 0 1 1 0.4 0.60 

0.70s M<0.80 0 0 0 0 

0.80s M<0.90 0 0 0 0 

-- ---
0.90s Ms l 0 2 1 21 8.3 1 

Source: Own survey, 2009 

From table 5.3 we can see that the least average maximum WTP is 0.058 

Birr per Jerican, where 18 (7.2% of tota l) respondents have chose this 
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amount. 16 of them are from households with access to pipe line 

connections while only 2 of them are from the households without access to 

pipe line water conn ection . On the oth er h and, the highest mean of the 

maximum WTP is 1 Birr p er Jerican. Here 21 (8.3% of total) respondents, a ll 

from households with out access to pipe line water connection chose this 

amount as their maximum WTP for a Jerican of improved water. 

The summary of descriptive statistics for the variables u sed m the 

multivariate regressIOn analysis is s hown in annex 1. Th e descriptive 

statistics of a ll varia bles m annex 1 is discussed in section 5.1 of this 

chapter. 

5.2. Determinants of HouselJolds' WTP for Improved Water Services 

In this section factors that affec t the WTP responses of households for 

improved water services are discussed using multivariate econometric 

analysis. Both Pro bit a nd Ordinary Least Square models are applied to 

analyze the factors . The theoretical framework of these two models h as 

already been illu strated in chapter four. 

The presence of multicollinearity among variables reduces th e precision of 

estimating the coefficients of strongly correlated variables. If the explanatory 

variables are highly inter-corre lated it is difficult to disentangle the e ffec ts of 

explanatory variables on the dependent variable (Maddala, G.S, 1992) . 

Accordin g to ru le of thumb, if p a ir wise correlation between two explanatory 
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variables is high , say in excess of 0 .8, then the multicollineaty is a serious 

problem . 

To m inimize the problem, a test was made to ch eck whether the problem of 

existing multicollinearity is serious or not . The result indicated that the 

correla tion matrix amon g the expla na tory variables a re less tha n 0.8 (see 

annex 2), and h ence multicollinearity is not a severe problem in this s tudy. 

Based on the two models, the result obtained from the multivariate a nalysis 

of WTP for improved water services a re presented in table 5.4 (for Probit) a nd 

table 5.5 (for OLS). 

For the m easure of model goodness of fit , the mod el is s tatis tically 

acceptable . For example, the chi-square statistic of the Pro bit model (X2~ 

183.91) shows that the overall model as a good fit . Simila r ly, F-valu e for the 

estimates of OLS regression (F~ 1 2.2 1) shows as a good fit for the overall 

model. 

5.2.1. Probit & OLS Regression Results and Discussion 

Primary Water Source 

The coefficient of this variable is found to be positive in both models as 

expected indicating that hou seholds without access to pipe line are willing to 

pay more than household s with access to pipe line water co nnec tion in their 
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houses. In the OL8 model the variable is s ignificant at 10% level of 

s ignificance, while in th e Probit model it is highly s ignificant at 1% level of 

significance. The variable indicating the main source of water household 

u sing is a major determinant fo r the probability th a t a res pondent accepts 

the initial bid but relatively less determinant for maximum willingness to pay 

for the households of improved water services. 

Price of Water 

The continuous variable, price of the water has pos itive s ign as expected in 

both models . This is consis tent that households that currently buy water 

with relatively high er price might be WTP more for the provis ion of improved 

water service th an h ouseholds that currenLly buy water relatively wilh low 

pnce. This means the high er the current price of water the higher that 

household is willing to pay for improved water services if provided . However, 

in both models the variable is not s ignificant and h ence rejected . 

Attitude of the Household about the Responsibility of Water Supply 

The effect of the a tti tude of the household a bout the res pons ibility of water 

supply is proved to be negative as expected but insignificant in both 

empirical estimations. If the respondent says the government should manage 

the water service, it might be expected that the government wi ll provide t h e 

service at a lower price and thus less WTP. 
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Table 5.4: Result of the Probit Regress ion 
Pro bit regression with dependent varia ble ANS (answer of the first Bid) 

Number of obs = 25 1 

LR chi2(15) = 183.91 

Prob > chi2 = 0.0000 

Log likelihood = -46.089993 

Pseudo R2 = 0.6661 

Variable Coef. Std. Err. z P>lzl [95% Conf. Interval] 

PWAS 1. 752657 .5954659 2 .94*** 0.003 .5855654 2.9 19749 

PRICE .2290709 .5480596 0 .42 0.676 - .8451062 1.303248 

LSHWS 1.06208 .4004694 2.65*** 0.008 .2771746 1.846986 

ATHRWS - .7216448 .5110492 -1.41 0.158 - 1.723283 .2799931 

BID -12 .8 033 3.663825 -3.49*** 0.000 - 19.98427 -5.622336 
HHSIZE .04 158 .0577 164 0.72 0.471 - .071542 .1547021 

SEXR .3693202 .3427059 1.08 0.281 -.30237 11 1.041011 

EDUC .4570229 .4589676 1.00 0.319 -.4425371 1. 356583 

OCCR - .7581676 .4836611 -1.57 0.117 - 1.706126 .1 897907 

AGER -. 0619 13 .0193852 -3 .19*** 0.00 1 -.0999073 -.0239 187 

HOUSE .7128079 .3404455 2.09** 0 .036 .0455469 1.380069 

INCHH .000325 .0001069 3.04*** 0.002 .0001155 .0005344 

MWCHH .1347034 .0543307 2.48** 0.0 13 .0282 17 1 .2411896 

RPQWS .6372078 .383 1509 1.66* 0.096 - .1137542 1.38817 

RELW - 1. 601 187 .3339562 -4.79*** 0 .000 -2.255729 -.9466452 

CONS 1.83 1744 1.273227 - 1.44 0.150 -.6637358 4. 327223 

*, **, ***, indicate that coefficien t is statistically significant at 10%, 5%, & 

1 % level of significance res pectively. 
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Level of Satisfaction of Households with the Existing Water Services 

The coefficient of this variable in both models is found to be pos itive as 

expected. This indicates t ha t households that a re not satis fied with the 

current provision of water are in a greater n eed to get an improved water 

services and hence, a re WTP more to get su ch service . In both models the 

varia ble is s ignificant . For Probi t model it is s ignificant at 1% level of 

significance while for OLS model it is s ignificant a t 5% level of s ignificance. 

This strong relationship in both models therefore shows that the re liability of 

the improved water services is a major determinant of the willingness to pay 

as well as the probability of accepting the initia l proposed bid . 

Bid 

We also found tha t coefficient of the bid is negative in our empirical analys is 

and s ta tistically s ignificant at even 1% level of s ignificance for Pro bit model 

a nd ins ignificant in the OLS model. The negative sign and the highly 

significa nt of the Pro bit model s hows that the proba bility of the respondents 

to accept the initia l bid decreases a s the bid price increases, and al so th is 

va ria ble is a major determinant for the probability of the hou seholds to 

accept or reject the initia l bid price for the improved water supply servi ce. 
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Table 5.5: Result of the OLS Regression 

OLS regression with dependen t va riable (Maximum WTP) 

F( 15 , 235) ~ 12.21 

Number of obs ~ 25 1 

Prob > F ~ 0.0000 

R-squa red ~ 0 .438 1 

Adj R-squared ~ 0 .4022 

Root MSE ~ .1 8687 

Variable Coef. Std. Err. Z P>lzl [95% Conf. Interval] 

PWAS .0904623 .05 13 982 1.76* 0 .08 0 -. 0107977 .191 7223 

PRICE .0099613 .0388 17 1 0. 26 0 .798 - .0 665 127 .0864352 

LSHWS .0850045 .035241 2.41** 0.017 .01 55759 . 1544332 

ATHRWS - .0467722 .03 12888 - 1.49 0.136 -. 1084146 .0148702 
BID - .2287807 .2301 225 -0 .99 0 .32 1 - .682 1474 .224586 1 
HHSIZE .0059623 .004879 7 1.22 0 .223 - .00365 13 .0155759 

SEXR .0352009 .0253537 1.39 0.1 66 -. 01 47487 .0851504 

EDUC .0408001 .033797 1.2 1 0. 229 -.0257836 .1073839 

OCCR .0368743 .03099 2 7 1.19 0. 235 -.0241848 .0979333 

AGER -. 001 84 .0011 70 2 - 1. 57 0.117 - .004 1453 .0004654 

HOUSE .0 51 4171 .0268742 1.91* 0 .057 - .001 5281 . 1043623 

INCHH .0000297 7. 56e-06 3.92*** 0.000 .0000148 .0000445 

MWCHH .00134 .00463 71 0.29 0.773 -.0077955 .0104756 

RPQWS .0684698 .0355154 1.93* 0 .055 -.00 14993 .1 38439 

RELW - .0834578 .03 48 152 -2 .40** 0 .017 - .1 520475 - .01 4868 1 

CONS .0717995 .087969 0.82 0 04 15 - .101509 .2451 08 1 

*, **, ***, indicate that coeffi c ient is s tatis tically s ignifican t at 10%, 5%, & 

1 % level of s ignificance res pec tive ly . 
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Size of the Household 

In both models this continuous variable is found to be pos itive wh ich IS 

con s istent to the expectation but not s ignifican t even at 10% level of 

s ignifica nce. The positive coefficient suggests that as fami ly s ize is wider, 

th ere will be h igher need for improved water in that fami ly, and hence , that 

family's WTP is higher than th e family with small nu m ber of people. 

Sex of the Respondent 

In both estimations, the effect of gender of the respondent proved to be 

positive as expected. This coefficient of th e sex dummy suggests that male 

resp ondent is less willing to pay than female responden t. In th e Somali 

region of Ethiopia it is generally assumed that women are primarily 

respon s ible for arduou s task of fetching water. Hence, women would attach 

more importance to improved water supplies than would men, and thus 

women would be willing to pay more for such services. To whatever degree, 

in both estimations, the variable is s tatistically ins ignificant and thus 

rejected. 

Education of the Respondent 

As expected the coefficient of the education dummy varia ble has pos itive s ign 

in both models indicating that edu cated people a re willing more to pay for 

improved water services. But in both models the coefficient of thi s variable is 

insigni ficant and rejected . 
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Occupation of the Respondent 

In the OLS model the coefficient of the variable is found to be positive ly 

r ela ted with the maximum WTP as expected , while in the Probit model it is 

found to be negatively rela ted with the proba bility of saying" Yes" for the 

initia l bid which is oppos ite to the expecta tion. This could perhaps be due to 

the fact that there are a lo t of Jijiga res idents who are engaged in informal 

employm ent such as trade and contrab a nd trade which a re not considered 

in this s tudy as a formal occupa tion . However , in both models the coefficien t 

of the varia ble, occupation of the respondent is found to be ins ignifican t a nd 

h en ce rejected . 

Age of the Respondent 

Th e coefficient of this varia ble h as n egative s ign as expected su ggesting th at 

as th e age of th e respondent increases h e/sh e would pre fer the exis ting 

wa te r services from the improved one , a nd h en ce willing to pay less for the 

m odern wa ter services. In other word s, it is generally believed tha t older 

peop le a re traditionally u sed to free water services so that they may be less 

wi lli ng to pay and may h ave low preferen ce for a new s ource tha t will requ ire 

fees . The coefficient of this va riable is ins ignificant in the OLS model, 

h owever highly s ignifican t in th e Pro bit model indicating tha t t hi s var ia ble is 

less determinant for the maximum WTP of the households bu t major 

de te rminant for the probability tha t the respondent accepts the ini tia l bid 

p resented . 
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Ownership of the House 

Ow n ership of t he house in this s tudy is taken as a proxy to h ou sehold 

wealth . The coefficien t of the variable is found to be pos itive as expected a nd 

s ignifican t at 10% and 5% level of s ignifican ce in Pro bit and OLS models 

respectively. This confirms the assumption tha t wea lthy househ olds a re 

m ore WTP a nd prefer to have a private connection to th e improved water 

services . Wea lthy h ouseh olds prefer improved wa ter for more purposes than 

p oor h ou seh olds, hen ce, a re willin g to pay more for th e availa bility of this 

services tha n th e poor. 

Income of the Household 

This varia ble is found co ns is tent with the prior expecta tion in 

coefficien t of income of th e h ou seh old is positive in both m odels . The 

varia ble is s tatis tically s ign ificant a t 1 % level of s ign ificance in both 

es tima tion s . In addition to, th is result is in line with the economic theory 

that th ere is p ositive re la tionship be tween qua n tity d em anded and income in 

case of norma l goods . Therefore , income of the h ou seh old is one of the major 

dete rminan t s of maximum WTP for improved wa ter services by households 

in Jijiga town. 

Daily Water Consumption by the Household 

As expected the s ign of the coe ffi c ient of da ily water co n sumption by th e 

h ou seh old is positive a nd s ignifican t at 5% level o f s igni ficance fo r Probi t 

model a nd in s ign ificant for the OLS model. The p osit ive coeffi cient of the 

va ria ble su gges ts that as th e amount of da ily wate r con su m pti on by the 
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household increases the willingness to pay increases. The intuition behind 

might be that households that consume large quantity of water for their 

normal consumption suffer much during the shortage of water than those 

who consume less. In other words, households that consume much water 

spend more money for this service a nd h ence are WTP more for improved 

water service. 

Respondents' perception about the quality of the existing water supply 

We also included this variable to see th e effect of the respondents' perception 

about the quality of the water to the willingness to pay for the improved 

water services. The empirical result shows that the coefficient of the variable 

has positive sign as expected; suggesting that poor perception of the 

respondents about the qua lity of the existing water supply leads high er 

wi llingness to pay for the improved water services and vice-versa. In both 

models the coefficient is statistically significant at 10% level of significance. 

Reliability of the Existing Source of Water 

The estimated coefficient is not only negative as expected but also s ignificant 

at 1 % level of s ignificance for Probit model a nd 5% level of significance for 

OLS model. Reliability refers to the availability of water at the required time 

and amount. If a household considers the existing water supply in the town 

as reliable service, then it is willing to pay less for the improved water 

se rvices. The s ignificance of the coefficient indicates that this variable is a 

major determinant of the willingness to pay for improved water service 

proposed to provide. 

83 



5.3. Estimation of Total WTP, Revenue, Mean WTP and Demand 

5.3.1. Estimation of Total WTP 

In this section we are going to estima te t he tota l willingness to pay and th e 

expected revenue from the WTP responses . To do this we u s e the informa tion 

in column 1 a nd 5 in table 5.6. The to tal number of households in Jijiga is 

multiplied by the proportion of the sample households falling in each in terva l 

to obtain the to tal number of households whose WTP lies in tha t inte rva l. 

Table 5.6: Estimated Total WTP 

Range of 
Mid Point of irfItal Number of Percen Total WTP in 

Maximum WTP 
WTP in Birr ~Huuseholds in tage Birr per 

(MI in Birr per 
per Jerican Jijiga Town (%1 Jerican 

Jerican 

(II 
(21 (31 (41 (51 

0 .0 5,,; M<O.lO 0.075 1845 7.2 138.375 

0.10"; M<0 .20 0.15 34 59 13 .5 5 18.85 

0 .20 "; M<0 .30 0 .25 9096 35 .5 2274 

0 .30 "; M<0.40 0.35 2870 11. 2 1004.5 

0.40,,; M<0. 50 0.45 102 5 4 4 6 1. 25 

0. 50 ,,; M<0.60 0 .55 5099 19.9 2804.45 
---~--- ------_._--

0. 6 0 "; M<0.70 0.65 102 0.4 66 .3 

0.70,,; M<0. 80 0.75 0 0 0 

0 .80 "; M<0.90 0.85 0 0 0 

0 .90 "; M,,; l 0.95 2 127 8.3 20 20.65 

Tota l 25623 . 100 9288 .375 

Source: Own survey, 2009. 
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From table 5.6, the total willingness to pay is calculated by multiplying the 

midpoint WTP amount by th e total number of households whom a re willing 

to pay that particular amount. This total WTP 9288.3754 shows tota l 

amount th e community of Jijiga are WTP for improved water services if the 

households are consuming only one J erican of improved water. However, as 

we have seen in section 5.1.2.2 of this ch apter, on average each household 

consumes 6 .6 J ericans of water per day. Thus, the tota l WTP is estimated as 

6 1303.275 Birr per day. 

5.3.2. Estimation of Total Revenue 

The expected total revenue is calculated by mUltiplying the midpoint WTP 

amount by corresponding total number of households whom are wi lling to at 

least that amount (the cumulative number of households). This is s h own In 

the following table. 

4 
Multiplying column 2 and column 3 of table 5.6 and then summing up results total WTP, 9288.375 
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Table 5.7: Estimated Total Revenue 
Total 

Mid Point of Perce Total HHs WTP at least Total 
Number of 

WTP in Birr per ntage that amount (cumul.l Revenue 
HHs in Jijiga 

J erican (% ) in Birr 
Town 

(1) 
(2) 

(3 ) % (4) Number(S) (6) 

0 .075 184 5 7.2 100 25622 192 1. 65 

0 .15 3459 13.5 92.8 23777 3566.55 

0.25 9096 35.5 79 .3 203 18 5079.5 

0 .35 2870 11.2 43 .8 11222 3927 .7 

0.45 1025 4 32 .6 8352 3758.4 

0 .55 5099 19.9 28.6 7327 4029.85 

0 .65 102 0.4 8 .7 2228 1448.2 

0 .75 0 0 8. 3 2127 1595.25 

0.85 0 0 8 .3 2 127 1807.95 

0 .95 2 127 8.3 8 .3 2127 2020.65 

Tota l 2 5622 100 

Source: Own survey, 200 9 

In th e table 5 .7, last column shows th e tota l revenue ini tially increases as 

WTP per J erican increases, reaches maximum and then declines . In th e 

table, each m idpoint willin gness to pay th ere is correspond ing re,\enue. In 

th e ta ble the h ighest expected revenue is found when the hou seholds are 

provided with improved wa ter services with a price of 0. 25 Birr per J e rican . 

With a price of 0.25 Birr per Jerican, total revenue is 6405 .5 Birr if t h e 

households are consumin g one J erican of improved water per day. Th erefo re , 

based on our find ings the h ou seh old water consumption per day is 6.6 
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Jericans. From this if we calculate the expected total revenue of the 

provision of improved water services, we get 42276.305. 

The expected maximum total revenue for the provision of improved water 

services in Jijiga town is 42276.3 Birr per day. This revenue can be founded 

if the price is set 0.25 Birr per Jerican . With this price almost 80% of the 

households are expected to subscribe to the improved water service . 

5.3.3. Estimation of Mean WTP (MWTP) 

One way of calculating the mean willingness to pay is usmg the result 

obtained from Probit model for the closed-ended questions format. 

130 
Mean WTP = _________ _ 

- 1315 (Bid coefficient) 

Where: 130 is the constant and 

: 1315 is the bid coefficient 

1.831744 
Therefore, Mean WTP= ______ =0. 14306 

-(- 12.8033) 

The mean willingness to pay which the same as medium wi llingness to pay 

from the closed-ended Probit model is 0.14 Birr per one Jerican of improved 

water services . 

5 
(0.25 X 25622) X 6.6 = 42276.30 
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Similarly, to estimate the mean willingness to pay of the entire h ou seholds in 

the town u s ing the open-ended questions format , we u se the information in 

column 1 (midpoint of the WTP) of table 5 .7 taking the mean of WTP 

midpoints weighted at th eir corresponding number of households gives u s 

the mean WTP of the entire households . 

'"' M WTPilli 
M IV TP = =L..,,-,-' --­

N 

Where: MWTp6 = Mean WTP for the entire households 

MWTPi =Mea n WTP of interval i of column 1 of table 5 .7 

ni = Number of household s willing to pay the interval i . 

N = Total number of households in the town. 

By using the above stated formula, the MWTP is found to be 0.36 Birr per 

Jerican of improved water (i.e . 18 Birr per one meter cubic) . This is about 6.5 

times more than the existing authority's tariff rate. Compared to the mea n 

WTP obta ined from th e Pro bit model, th e mea n WTP obta ined from th e open -

ended questions is more tha n double of that of closed-ended questions. 

Therefore, the mean WTP ranges from 0 . 14 Birr to 0.36 Birr J erican of 

improved water services. 

Using the la te r result of th e m ean WTP (i .e . 0.36 Birr) the expected revenue if 

the households a re consuming 6.6 J ericans per day (as average res ul t of the 

6 
MWTP = 9223.92/25622 



study) is 61303.28 Birr per day. Howeve r , th is mean price is h igher than the 

midpoint price and only 43.8% of the h ouseholds are expected to subscribe 

to the new service. And hence the expec ted revenue decreases to 26664.77 

Birr per day which is less than the optimal revenue. 

5.3.4. Estimation of Aggregate Demand and Consumers' Surplus 

The essential information in this study for po licy makers is the deriva tion of 

aggregate demand and consumers' su rplus. For policy makers th is 

information helps make sensible water tariff decis ions and investm ent. In 

this study, to drive th e aggregate dema nd curve we use inform a tion 111 

column 1, midpoint of WTP in Birr per J erican and column 5, total number 

of househ olds whom a re WTP at leas t that amou nt of the table 5.7 to sketch 

the curve, total number of households a re a ligned a long the horizontal axis 

and the midpoint of WTP a re a lign ed a long th e vertical axis. 

N 

o 
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Figure 5 .3: Derived Demand Curve 

Figure 5.3 s hows the aggregate demand curve for improved water services on 

the assumption that each household u ses one J e rican pe r day. On the 

graph, any point on the curve s hows a ll the households tha t prefer the 

improved water but do not bid more tha n the corresponding value of the 

midpoint WTP axis . 

Theoretically, a ny economic goods the re are negative r elation ship between 

the quantity demanded and its price, assuming other factors constant. 

Simila rly , in this study as shown in figure 5.3 the demand curve is 

downwa rd s lopped indicating the fa ll of demand for improved water services 

as ch arged price r ises. 

The area under the demand curve represents the gross valu e of consumers' 

surplus if the improved water service is assumed to be as a free good. The 

sum of a ll the area under the dema nd curve is 11033.84, if th e household 

consumes only one J erican per day. Thus based on the s tudy result of 

average da ily wate r consumption by households, the gross value of 

con sumer 's surplus is 72823 .33 Birr pe r day. Further, if the pr ice of 

improved water is set to 0.3 5 Birr per Jerican (almos t equal to the mean 

WTP by h ou seh olds), the expected consumer's s urplu s would be 1903 1.43 

Birr per d ay. 
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Figure 5.4: consumer's surplus. 

As mentioned above the highest expected revenue is found wh en the 

midpoint WTP is 0.25 Birr per Jerican , wh ere nearly 8 0% of th e h ouseholds 

are willing to pay. If price of the improved water service is set down to 0.25 

Birr per J erican, from th e total benefit s of the provision of this service, 

consumer's surplu s will increase to 20608.43 Birr per day . 33524.7 Bir pe r 

day will go to the service provider as revenue. The res t 18690 .2 will go to 

nobody a nd h ence cons idered as a dead weight loss (OWL) 7 

The consumer's surplus, if price of improved water services is set respective 

midpoint WTP (as shown on figure 5.4) are summarized in Ann ex 4 . 

7 
Dead weight loss measures the value to the consumer of the lost output (Varian, 1992). 
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6.1 . Conclusion 

CHAPTER SIX 

Conclusion and Policy Implications 

Water is the source of life, without it no human being can live for more than 

a few days. Water is needed for a large a rray of purposes. Access to safe 

drinking water is one of the Millennium Development Goals. However, 

developing countries do not a lways have the resources in place to provide 

potable water for its population. Water is among the key sectora l measures 

and cross-cutting issues to Sustainable Development and Poverty Reduction 

Program of Ethiopia. 

One of main objectives for the WSS sub-sector of Ethiopia is to en su re that 

every Ethiopian citizen h as access to water of acceptable qua lity to satisfy 

the basic human needs. However, in Jijiga, th e water supply shortage is one 

of the main con cerns. Excess demand as compared to water supply and 

insufficiency of the existing sources are considered as th e actual cause of the 

water supply sh ortage in the town. 

The Jijiga water supply office is incurring a loss of 0.521 b irr per one meter 

cubic of water. To set the required tariff of at least cover ing the cost of water 

production, information on the ability and willingness to pay of the 

consumers for su ch services are essentia l. Hence, this study is trying to 

investigate and assess the determinants of households' willingness to pay 

and demand for improved water services in J ij iga town which will provide an 

indication of the value that consumers place on improved water services. 
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A contingent valuation method is applied for the assessment of the study. 

The type of data u sed is mainly primary and cross-sectional in the year 

2009. The data is obtained from the contingent valuation survey on 251 

households in Jij iga town by means of questionnaire developed for the CVM. 

The sampling strategy was based on a s tratified random sampling scheme 

according to water source for the household. 

Both descriptive statistics and econometric models are u sed to analyze the 

data obtained from this CV survey. In the d escrip t ive analyses, the result of 

the survey indicates that there are 6 different sources of water for the 

residents of Jijiga town. These 6 sources with the respective percentage of 

households u s ing the source are; piped water, 14.7%; public taps, 16. 3%; 

private vendors (donkey driven water cars), 57.3%; wells & springs, 6.3%; 

and water stored in pools, l.5%. 

The average daily consumption of water by households is 132 liters per day. 

The average household expenditure on water is 147.4 Birr per month. That 

means relatively to mean hou sehold monthly income, 338 1 Birr, households 

spend 4.4% of their income on water. 

The result of the survey reveals that qua lity, quantity and reliability of water 

were n ot seen as a serious problem by households who have piped water 

connection in their houses. However, h ouseholds with oth er sources of wa ter 

indicate that poor qua lity, low quantity a nd less reliability as a serious 

problem to them . For la ter households, 18.7%, 53% & 28.3% ranked as 
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poor, satisfactory & good for quality of the existing water services 

respectively. 15.6%, 62% & 22.4% ranked as good, satisfactory and poor for 

the quantity of water respectively. 13.7% and 86.3% ranked as reliable a nd 

unreliable respectively for the reliability of the existing water service. 

Similarly, 84.5% usually get water during the day time, 9.4% of these 

households get water during the night time and the remaining 6.1% said 

that it is unpredictable. 

The information obtained with regard to the level of satisfaction of the 

current water supply shows th at for the households with piped water source 

only 32.7% are not satisfied while 87 .8% of the household s with other 

sources of water are dissatis fied. The main reasons for the dissatisfaction are 

due to poor quantity, poor quality and unreliability of the water service. For 

the respondents' perception about the current provision of water, 69.3% 

perceive that it worth a critical discussion. 

One of the most important findings of the survey is that a ll the households 

preferred the provis ion of improved water se rvices and are WTP a positive 

amount. The MWTp8 is found to be 0.36 Birr per Jeriean (a 20 liter backed) 

of improved water. This figure is about 6.5 times larger than the authority 

tariff. 

8 
Mean Willingness to Pay obtained from th e open-ended questions format. 
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The total WTP is estimated as 61303.275 Birr per day. The expected 

maximum total revenue for th e provis ion of improved water services in J ij iga 

town is 42276.3 Birr per day. This revenue can be found ed if the price is set 

0 .25 Birr per J erican. With this price almost 80% of the households are 

expected to subscribe to the improved water service. From this information 

the aggregate demand curve is derived. 

In addition to the descriptive analysis, econometric models are u sed to 

analyze the data obta ined from this CV survey. Due the nature of the 

dependent variable and the type of the elicitation method Pro bit and 

ordinary least square models are u sed. The Pro bit model is u sed for the 

single bounded questions where the factors a ffecting the response to the bid 

price is analyzed . The OLS model is used for open ended questions where 

factors a ffecting the maximum WTP are a nalyzed. 

In both models, variables: primary water source, income of the household, 

size of the hou sehold , education level of the respondent, sex of the 

res pondent, age of th e respondent, ownership of the house , occupa tion of 

the respondent, attitude of the household about the respon s ibility of water 

supply, price of water, level of satis fact ion, perception a bout the quality, 

reliab ility of the existing sou rce of water , dai ly water consumption, and bid 

price offered to the respondents a re included in the regression as an 

explanatory variables . 
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As a result of the OLS model, a ll variables h ave the sam e s ign as they are 

expected . Among variables, primary water source, income of the household, 

ownership of the house, level of satis faction, perception a bout the qua lity, 

and reliability of the existing source of water were found to be s ignifican t. 

While the rest variables were shown to be ins ignificantly affecting th e 

m aximum willingness to pay. 

In the Probit model, a ll but occupation of the respondent h ave the same s ign 

as expected. Variables: age of the respondent, perception about the quality, 

r eliability of the exis ting source of water, primary water source, income of 

the household, ownership of the house, level of satisfaction, daily water 

consumption, bid price offered to the respondents are found to be 

s ignificant, while the rest varia bles in the model a re insignificant even at 

10% level of significan ce. 

6.2. Policy Implications 

In Jijiga town, there is a serious problem of wate r supply service. Dema nd 

fo r water is very much large r tha n the supply of the service. Th e othcr 

problem is that current service providing authority is incurring a loss of 

0.52 1 Birr per on e meter cubic of water production. With this regard if the at 

least the d is tribution system is improved, the 25% of the water loss could be 

minimized a nd hence the water supply could be increased. 
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One of the m ost important findings in this study is that if a n improved water 

service is provided, the mean maximum willingness to pay by househ olds is 

18 Birr per one meter cubic. The implication here is that if the water supply 

authority produces and supplies improved water it might not only solve the 

serious water problem but a ls o earn profit ins tead. 

Furthermore, based on th e result of this study, we a ls o observed the 

following policy implications: 

• The very powerful positive relationship between the income of the 

household and the WTP for improved water services s hows that there 

is a n eed of critical consideration for the income s tatu s of the final 

recipients of the service in designing and implem entin g the policies of 

improved water supply service project. 

• The powerful nega tive relationship between the reliability of the 

existing source of water and the willingness to pay for improved water 

services indicates that the reliability of source is a m ajor factor. Thus, 

the implication is, in des igning a nd implem enting the policies of 

improved water supply service project , sustaina bility of th e project in 

providing th e n eeded service at the required time a nd the required 

amount s h ould be ta rge ted. 

• In add ition to, the level of satisfaction by househ olds has a s trong 

re lationship with the househ olds' will ingness to pay for improved 

water services. Thi s shows that households are not satisfied with the 
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current provision of water services. This , th erefore, suggests that as 

customer satisfaction plays an importa nt role, h igher consideration 

should be given. For policy regarding provis ion and supply of 

improved water services, user satisfac tion should be addressed, and 

the fina l implementation must be cu stomer oriented one . 

• Owners hip of house is positively related to willingness to pay for 

improved water services. Ownersh ip of house can be considered as a 

proxy to household wea lth. Though not as strong as household 

monthly income, carefu l thought s h ould be given to the ownership of 

house (wealthy) by households In provis ion of private water 

connection of their houses. 

• Two ma in Rources of water (piped water source and other sources) are 

con s idered in this study. Positive relation between the water source 

and willingness to pay for improved water service is witnessed in this 

study. This implies that the problem of water in Jijiga town is more 

seriou s for households with oth er sources of water than those with 

piped water sou rce . Th e policy implicat ion is the refore, if improved 

water supply project in intended to be implemented in the town , the 

initia l priority h as to be given to those h ou seholds without piped 

wa ter connection in their houses. 
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Annexes 

Annex 1: Summary of Descriptive Statistics for the Variables Used in 

the Final Regression. 

Variables Mean Std. Deviation Minimum maximum 

MWTP .3412749 .2416857 .05 1 

ANS 7609562 .42735 17 0 1 

PWAS .8167331 .3876582 1 1 

PRICE .7444622 .4452828 0 2 

LSHWS .7689243 .4223629 0 1 

ATHRWS .8047809 .4071082 0 2 

BID .1752988 .0535482 0.1 .25 

HHSIZE 7.992032 3.280234 1 19 

SEXR .6 135458 .4879096 0 1 

EDUC .6733068 .4699411 0 1 

OCCR .4223108 .4949 144 0 1 

AGER 41.02789 10.98741 19 76 

HOUSE .5338645 .4998486 0 1 

INCHH 338 1.024 1841.877 710 10000 

MWCHH 6.64 1434 3.597626 1 20 

RPQWS .717 1315 .451293 0 1 

RELW 2629482 .4500907 0 2 

N.B. Description of all variables IS ava il able In chapte r four. 
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Annex 2: Pair-Wise Correlation for Improved Water Suppll Services 

LSHW ATHR HHSIZ AGE HOU INCH MW RP RE 
PWAS PRICE 

S WS BID 
E 

SEXR EDUC OCCR 
R SE H CHH 

QW L 
S W 

1.0000 
0.6856 1.0000 
0.5465 0.5219 1.0000 
-0.15 16 0.0092 -0.0773 1.0000 
0. 176 1 0.1612 0. 1446 -0.0845 1.0000 
0.0146 0.083 1 0. 1372 -0.0641 -0.0786 1.0000 
0.0047 0.0299 0.0502 -0.0 189 0.1001 0.0705 1.0000 
0.0213 -0.0077 -0.0594 0. 1462 -0.0120 -0.0069 -0.2039 1.0000 

-0.0745 -0.1006 -0.0480 0.0932 -0.0199 0.0243 -0.1662 0.5956 1.0000 

-0.0683 -0.0273 -0.0400 0.0057 0.00 15 0.0067 -0.0040 -0.3 197 -0.22 14 1.00 
0.1973 0.1195 0. 1319 -0.1738 0.0239 0.2246 0.0621 0.0984 -0.0742 -0.125 1.000 
-0.0667 0.0?4 1 1-0.0017 0.0313 -0.0386 0.4181 0.1127 0.0634 0.0984 -0.074 0. 199 1.0 
-0.2108 -0.0703 -0.0390 0.0421 -0.0669 0.6241 0.0643 0.0274 0.1123 0.026 0.166 0.47 1.000 
0.5713 0.4291 0.3482 -0.2365 0.1483 0.0876 0.0829 0.0340 -0.0182 -0.073 0.335 0.07 -0.043 1.0 
-0.5480 -0.4376 -0.3945 0. 1721 -0.0199 -0.1 178 -0.0636 -0.0083 0.0023 0. 180 -0.253 -0.05 -0.003 -0.5 1.0 

N.B. Description of all variables is available in chapter four. 
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Annex 3: Calculation of Consumer's Surplus 

Midpoint Area Consumer's Surplus 

WTP Value 

0.85 A1(2 127 x 0 . 1) x 6.6 1403.82 

0.75 A2 (2127 x 0 . 1) x 6.6 1403.82 

0.65 A3(2 127 x 0 .1 +0 .5x 10 . 1) x 6.6 1437.15 

0. 5 5 A4(2228 x 0.1+0.5x 509.9) x 6.6 3153.15 

0.45 A5(7327 x 0 .1 +0.5x 102.5) x 6.6 5174.07 

0. 35 A6(8352 x 0.1 +0.5x 287) x 6.6 6459.42 

0.25 A7(11222 x 0.1 +0.5x 909.6) x 6.6 10408 .2 

0 .15 A8(203 18 x 0 .1+0 .5x 345.9) x 6.6 14551.35 

0.075 A9(23777 x 0.1 +0 .5x 138.376)x 6.6 16149.4608 

0.00 AlO(25622 x 0.075) x 6 .6 12682.89 

Total 72823.33 
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Annex 4: Contingent Valuation Survey Questionnaire 

ADD IS ABABA UN IVERS ITY 

DEPARTMENT OF ECONOMICS 

A CONTINGENT VALUAT ION SURVEY QUESTIONNA IRE 

(For wi llingness to pay and demand for improved water services in Jij iga tOWIl, Ethiop ia) 

Code ______________ __ 

Lnterviewer: ______________________ _ 

Date of In te rview: _____________ Time ____ to ____ _ 

Kebele: _____ __ 

ATTENT ION: NOTICE TI-IAT UPPER CASE LETTERS ARE REFERRED AS 
fNSTRUCTIONS FOR fNTERV IEWER WHILE lower case le tters are question s & statement s to 
be read aloud to the respondents. 

fNTRODUCTlON TO TI-IE RESPONDENT: 

Hello, how are you? I am . First of all I would like to reques t 
your patience for sacrificing few minutes of having interview with you. This 
interview is a main body of a research Mr. Mohamed mohamoud is working 
with. Mr. Mohamed is currently s tudying at the Addis Ababa Univers ity. This 
research is in partial fulfillment for the award of M.Sc in Economics. We are 
conducting a study concerning the curre nt situation of the drinking water of 
Jijiga town and reac tions of the people to poss ible improvements in drinking 
water in terms of quality, qua ntity and reliability 

Personal information of the respondent will be kept confidential and will not be 
associated with any res ponses in the in the survey. This interview is strictly for 
academic purpose and we only want your opinion so there is no right a nd 
wrong answers. Th erefore, hones t discussion is th e best way a h ead. 
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SECTION A: WATER USE PRACTICE & PROBLEMS 

[n thi s section I would like to ask you about your water use practices, including the quantity, 
quality, reliabi lity of water supply and the cost of co ll ecti ng the water. 

A I. What is the main source of water for the me mbers of thi s household for domesti c 
purpose? 
a) __ Piped water _ GO TO QUSTION A2 
b) __ Other sources (spec ify) - GO TO QUESTIONS (AI8-A23) 

IF " PIPED WATER" ASK QUESTION A2 OTH ER WI SE SK IP TO QUESTION A 18 

A2. What kind of water service is your household using? 

I) __ Tap inside your house _ SKIP TO QUESTION A4(A4-A 17) 

2) __ Tap in the compound , private - SK IP TO QUESTION A4(A4-A 17) 

3) __ Tap in/outside the compound, shared- GO TO QUESTION A3 

4) __ Other sources _ SKIP TO QUESTIONS (A I8-23) 

If "TAP IS SHARED" TO QUESTION A2 ASK: 

A3. How many households use the shared tap? 

______ households. 

A4. How much water does yo ur household consume per day? 

_____ jerry ca ns (or 20 liter bucket) . 

AS. I-low is your household payin g per month , on average, for thi s source? 

_____ Birr per month. 

A6. For what purposc(s) is the water use from thi s source mainl y used by your household') 

a) 

b) 

c) 

d) 

e) 

f) 

______ Drinking 

______ Washi ng body 

______ Washing clothes 

______ House sanitation(equipmen t & house cleaning) 

______ I-Iousekeeping(eg garden ing) 

______ Others (specify) ............... . 
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A 7. Regarding its quantity, quality and reliabi lity, how wou ld you rank th e existi ng water 

serv ices from thi s source? 

a) Quantity 

I. GoodO 2. Sati sfactorO 3. PoorO 

b) Quality 

I . GoodO 2. Sati sfactory 0 3. PooD 

c) Reliability 

I. ReliablO 2. Unrel iableCJ 

A8. Does your household use any purification method to clean water before drink ing? 

(a) Yes 

(b) No 

A9. If "No" what is your main reasons for not us ing purificati on? 

(a) The water is c lean for drinking 

(b) The water is not clea n but puri ficat ion is costl y and time consuming. 

(c) The water is not clean but harmless to hea lth. 

(d) Others (spec ify) ........................................ . . . .... . 

A IO. I-lave any of you r househo ld suffe rcel diseases in conn ection to th c piped water use" 

(a) Yes 

(b) No 

A II. If " Ycs" which disease is the Illost seri ous? IDENTIFY & RANK 

(a) _____ Diarrhea 

(b) ____ Typhoid 

(c) Cholera 

(d) Others (specify) ......... . ... . .... . . .... _ .... . 

A 12. How often docs your house ho ld get water service? 
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(a) All the time ___ SK IP TO A 16 

(b) Once in __ days(on average) --- GO TO A 13 

A13. During which time is water usuall y available? 

(a) During day time 

(b) During night time 

(c) Unpredictable 

A 14. When pipe water is not avai lable, which a lternative water source does your household 

use? 

(a) Your own reserve 

(b) Other pipes where water is available 

(c) Private water suppl iers 

(d) Springs and wells 

(e) Others (specify) 

A 15. How much do you pay for thi s service? 

____ Birr per 

A 16. Generally, are you sat isfied with the ex ist ing wate r services? 

(a) Yes 

(b) No 

A17. If "No" what are the causes of your di ssatisfaction? RANK STARTING FROM T HE 

MOST SERIOUS CAUSE. 

(a) Poor qual ity 

(b) Less quantity 

(c) Unre li able 

(d) Higher connection cha rges 

(e) Hi gher service charges 

(I) Others (spcci ly) ........ . 

IF "OTHERS" TO AI & A2 ASK(AI8-A23) 
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A 18. Wh ich source/sf of water does your househo ld uses for domestic pU'lJoses most oftcn ly? 

(a) Pri vate water suppliers (vendors) 

(b) Public taps 

(c) Well 

(d) Spring 

(e) Others (specify) ...... . .......... . . . ..... . ..... .. . 

A 19. Why do yo u prefer this source? 

(a) The ex isti ng p ipe system does not work totally. 

(b) No access to the existi ng pipe system 

(c) Access to the ex isting pipe system is difficu lt. 

(d) Con nection is not available due to rented house. 

(e) Cost to the ex isti ng pipe system is not affordable. 

(I) This source is reliable. 

(g) This source is cheaper. 

(h) Others (spec ify) ......................... . ............ . 

A20. For what pUllJoses is the water from this so urce main ly used by your household? 

a) 

b) 

c) 

d) 

e) 

I) 

______ Drinking 

______ Washing body 

______ Washing clothes 

______ I-Iouse sa nitation (equipment & house cl ean ing) 

______ Housckee ping (eg ga rdening) 

______ Ot hers (s pec ify) ....................... . ........... . 

A2 1. How much do you pay per jarican (a 20 liter backed)? 

_ ____ ,Bin·. 

A22. Is your househo ld sati sfied with thi s source of water? 
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(a) Yes 

(b) No 

A23. If "No" what are the ca uses of di ssati sfaction? RANK STARTING FROM T HE MOST 

SERIOUS CAUSE. 

(a) ____ Because of poor quality 

(b) ____ Beca use of Low quant ity 

(c) ____ Because of Unreliability 

(d) ____ Because of High charge 

(e) Others (specify) ........ ............ ........ ...... .. 

ASK THE FOLLOWING QUESTIONS TO ALL RES PON DENTS 

A24. To what extent do you perceive the current provis ion of piped water is an iss ue worth 

discussion? 

(a) Critical 

(b) Very seriu us 

(c) Serious 

(d) Less serious 

(e) Not important 

(f) Others (spec ify) .... .. ................ . .. . .... ...... .. . 

A2S. Who do you think is responsible fo r wa ter supply? 

(a) Government 

(b) Privatc sector 

(c) Both government & pri vate sector. 

(d) Aid organi zations 

(e) Others (specify) 

A26. So far, has the admini strati ve body done enough in so lving the problems in th e provision 

of piped water to households? 
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(a) A lot attention to the problem 

(b) Some attention to the problem 

(c) No attent ion at all 

A27. What measures do you suggest to insure safe improved and reliab le water supply to the 

city. 

A28. Please rank the following in the order of importance. 

(a) School 

(b) Health 

(c) Water 

(d) Sanitation (toi let) 

(e) Electricity 

(f) Telephone 

(g) Others (specify) .... 

THE FOLLOWING QUESTIONS WILL BE ASKED TO ALL RESPOND ENTS 

SECTlON B: QUESTIONS ON WILLINGNESS TO PAY (WTl') 

In thi s section of the quest ionna ire, concerns on how much the provision of improved water 

worth to you in monetary tcrms. 

INTERV IEWER: READ THE FOLLOW ING INTROD UCTION FIRST 

Provision of improved water service means: 

• The provision of good quality of water which is safe for health inside your housc. 

• The provision of good quantity of wa ter where an increased amount of wa ter is avai lable 

for use any time yo u want, throughout the year. 

• Provision of improvcd water from hi ghl y reliable source at any time. 
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• Almost no need of time and effort spent (assigned) for the collection of water. 

Suppose you have an option to such an improved water supply scheme. Assume al so that you 

will be charged a monthly water fee based on the volume of water your household consu mes in 

the month, while the tariff per volume wi ll be the same for all consumers. 

WILLIGNESS TO PAY (WTP) QUESTIONS 

B I. What is the main source of water for thi s household for domestic purpose? 

(a) Private piped water 

(b) Shared piped water 

(c) Others. 

IF "PRIVATE PIPED WATER" TO QUESTION B I, ASK QUESTION B2 OTHER WISE SKIP 

TO QUESTION B4 

B2. Suppose the Jijiga water agency presented the improved water service, would you be 

willing to pay O.~ Birr per Jerica n (20 liter backed) to obtain improved from thi s new 

scheme? 

(a) Yes 

(b) No 

IF THE RESPONDENT SA YS " YESfNO" TO QUESTION B2, ASK 

B3. What is the maximum amount you would be wil ling to pay for a Jcrican (20 liter backed)? 

___ Birrper 

IF ZERO IS RECORDED TO QUESTION B3 SKJP TO QUESTION B6. 

IF "b" OR "e" TO QUESTION CI, ASK C3 

Assume also that you have pri vate water connect ion together with the improved water suppl y 

scheme. Notice also that you may not be required to pay initially the costs of connection to the 
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new scheme. Instead the Jijiga water agency will cover the costs with insignifi cant increase in the 

tariff rate. 

B4. Suppose the Jijiga water agency presented the improved water service, would you be 

wi ll ing to pay 0. __ Birr per Jerican (20 liter backed) to obtain improved fro m th is new 

scheme? 

(c) Yes 

(d) No 

IF THE RES PON DENT SA YS "YES/NO" TO QUESTION B4, ASK 

B5. What is the max im um amount you would be will ing to pay for a Jcrican (20 litcr backcd)') 

____ Birr per 

If' ZERO IS RECORDED TO QUESTION B5, ASK B6 OTHERW ISE SK IP TO B7 

B6. Are you totall y not willing to pay bccause you be li eve that 

(a) The ex isting system is sa tis factory. 

(b) Yo u can' t a ffo rd the new scheme. 

(c) The government should pay. 

(d) Othcrs (spccify). 

B7. Are you interested in the provis ion of the publ ic tap? 

(a) Yes 

(b) No 
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B8. If " Yes" suppose that a new scheme of improved water system will be prov ided usin g a 

public tap as near as possible to your house. With thi s publ ic tap good qual ity water will 

be provided as much as you wi sh at any time of the day throughout the year. 

Would you be wi lling to pay 0. __ Birr for Jerican of water from such pub lic tap? 

(a) Yes 

(b) No 

IF TH E RES PONDENT SAYS " YESfNO" TO QUESTION B8, ASK 

B9. W hat is the maximu m amount you would be wil ling to pay for a Jerican (20 liter backed)? 

_ _ _ _ Birr per 
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THE FOLLOW ING QUESTION W ILL BE ASKED TO ALL RESPONDENTS. 

SECTION C: CHARACTERISTICS OF HO US ING, INCOME & TH E HOUS EHOLD 
MEMBERS 

The nex t few quest ions concern abo ut characteri sti cs of hous ing, II1come & the houschold 
members' personal characteristics. 

C 1. Add rcss of the respondent? Woreda _____ Kcbele _ ____ _ 

C2. Gender of the respondent (OBSERVATION) 1= Male 

2= Femalc _ _ 

C3. Are you the head of the household? I. Yes 

2. No 

If "Yes", SK IP TO QUESTION C4 

IF "No" ASK QUEST IONS C3a & C3b 

C3a. Who is the head of th e house hold? Atol Wlo _ _______ _ 

C3b. What is your relation wi th the head of thc household? _ ____ _ 

C4. ls the house you li ve in is yo urs or rented? 

(a) Minc - SKIP TO QUESTIO N C7 

(b) Rented _ GO TO CS & C6 

CS. I f rented from whom do you rent? 

(a) From pri va te owncrs 

(b) From Kebele 

(c) From government 

(d) Others (spec i fy) .. 
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C6. 1 f rented, how much is the mon thl y amount of rent? 

_____ Birr/month. 

C7. Do you have the followings in your house? 

(a) Bath roomD. 

(b) Radio/tapeD 

(c) TelevisionD 

(d) TelephoneD 

(e) Private carD 

CS. How much does your household spend, on average on the fo llowing items? 

(a) Food. ____ Birr per Month 

(b) . Education. Birr per Month 

INTERVIEWER: HELP THE RESPONDENT IN IDENTIFYING POSIBLE 

EXPENSES ON EDUCATION SUCH AS PAYING SCOO L FEES, 

PENCILS, EXERCISE BOOKS AND PAYING FOR EXTENS ION 

CLASSES. 

(c) Transportat ion. 

(d) Electric ity 

(e) Chat. 

(f) Miscellaneous expenses. 

____ Birr per Month 

____ Birr per Mo nth 

____ Birr per Month 

____ Birr per Month 

(g) Others (specify) .......... . .... . . . .. . ..... . .. .... . 

C9. Plcasc tcllmc how much your (respondcnt 's) averagc monthl y incomc is? 
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____ birr 

C I O. How many people, Both Aclults & Children, live in the household inc luding 

_____ (Number). 

yourse lf? 

C II . How much total income on average c10es your household (you & all other members of thi s 

household) earns per month? 

_____ Birr. 

INTERVIEWER: 

IF THE RESPONDENT FINDS DIFFICULT TO ESTIMATE THE TOTAL INCOME OF 

THE HOUSEHOLD, ASK HIM/HER EACH M EMBER'S MONTHLY AVERAGE INCOME. 

AND ADD TO GET THE TOTAL. 

INTERVIEWER: 

FOR QUESTION C I 2 USE THE TABLE ON THE NEXT PAGE TO RECORD TH E 

ANSWERS OF TH E RESPONDENT BY STARTI NG TH E RESPONDENT 

HIM/HERSELF. 

C 12. Would you please tell me the age, occupat ion & educati on level of every me mber of your 

household , and the ir re lations hip to you? 
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THE INTERV IEWER, PLEASE WRITE (X) UNDER THE COLUMN THAT MATCHES THE CHARECTRISTIC OF THE 
RESPONDENT, EXCEPT THE OCCUPATION COLUMN. 
FOR OCCUPATION COLUMN WRITE (SE) IF SELF EMPLOYED 

Table I 
No Name Relationship 

Respondent 

(PE) IF PRIV A TEL Y EMPLOYED 
(GE) IF GOVERNMENT EMPLOYED 
(UE) IF UNEMPLOYED 
IF ANY OTHER SPECIFY 

to Sex Age Level of Ed ucation 

SE ~ I 
PE ~2 
GE~3 

UE~5 

M F None Primary Jun. Sec Sen. Sec. 

I Respondent 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 

Occupation Remark 

Diplam' Degree 

INTERVIEWER: - PLEASE CHECK THAT THE NUMBER OF THE HOUSEHOLD MEMBERS LISTED IN THE ABOVE 
TABLE IS THE SAME AS THE ANSWER TO QUESTION CIO. 

l'hank you very much for time & effort 
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