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ABSTRACT
This study analyzed the determinant of household willingness to

Berehet woreda,RAqipaE&hiopia. In theeasphagppropmwater tariff
contribdoeslow coverage of clean drinkiagviwaterf ame @wictisg wa
sourcdhis sabskbxamines household willingness to pay for improve
the determinant factors for their dBeirdloibredihe Same@lefrandor
samplteghnique was used to select one rural kebele and the tote
from the tweskeddrem rural and one from urban. To analyze the
descriptive and econometric model such as Bivariadeompalsit anc
model were used. From the descriptive analysis, the major proble
in the two kebele is inadeqguakiggndanutnte]idbdity of the sources.
problem of the water source istdhfe titoltwedteime nakeearage the house
take @0Onuttesfetch water, the distance from home to putmthe tap 34
public tap 46 minute. 64.5% of the household did nofTatisfy w
survegsult shlmevsaverage family size in the study area is 3.88 pe
water consumption of the household is also 5.2 jerican per hous
the household is 4Mh@& 7re Ruiltr.from Bivariate probit moaotloindicat:
that determine the willingness of the household for clean drinki
respondsagte, level of edwacatasnprimary, secondary and tertiary le
daily water consompth@mmusehold yearlyholdofaenillyosiszee, total time
to fetwdter from the sourdédeinhouisehe]jd leaetioh Datiskisting wate
supplkhe rélilaty of existing wadeecepduacroeqgf the responddagtodbout ti
the existing watemplogyypigent status of the respondent and initial
respondent are signiindbhetWTédffectthe respondent for clean drinkil
in the study area. The variable location or resideniceimsphes stat
that there is no significant difference in willingness to pay for c
area between rural and urban. The other finding from the survey
the household is 0.60 Birr perneroven,theicgaticeeutat might not be
for someinoevme household in the study area. Therefore, it needs
when the lower tariff is set and the tariff for public tap user shou
and urblam.additipmilic tap should be constneetisd comddidesd s b
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household from the public taphtoy rteadketleeth@atdined waiting time at
tap



CHAPTER ONE
1.0.INTRODUCTION

1.1.Background

The future of life and civilization on earth depends on water. \
which life and dedepempmuessmptecially fresh water is a finite and vulr
essential to sustain life, development amdstheteawliyoli metretd . bWia1
distributed unevihflgrpmtrad of the world scarc@rarkeari)@ Ofloa e
amount of water available in the world is roughly constant over
continuously growing and reached absuThke udaldlensapwlya afathe
water is only 3% outthorfdtb usriterdo d e eppnd naeulgfreovjogly one percent
of the world fresh water readily available fdgRolgemsan Blh&diaAcco
Huber, 1IR88ers, De Silva, &;Bbahi@,&2D08m)s WaGé&4 also considere
as econgmod and social goodsfrwmtruranmgevate togadipeadlic
water is pure private good because it is excludable at low cost ar
one individual reduces the availability for others. Water as eco
assigned on water is important.omnereahapswadérppivaeewould be cl
cover ftinlédconomic cost, basehnsodoesn t work. If the government
property right, it will intervene to protecdaextieateaVvidygebyoimylosiichic
the weakestBuseirn casethe price of water is not allowed to sink
recovery becaswedtintthevater tariff for domestic use and rising wa

economic efficiency and environfRegeatkyst@aorRability

Water is fundamental for human edevabopame ntoasddereld as social
iIs also crucial for an aohhevedeval @of reeng uckhjeactiadequate nutriti
poverdMeviation, eppgaued @mpd education. The absence of clean and ¢
sourcre the Ikeawdloped country aggravate poverty gsqBecaldlgeon wc
they spend more time in fetching water from arcrcelsabie isoprcesd
water create inequality such as gap between rural and urban res

collection in most case woman and children walk a long distanc

10



exclusion of the poor from watgrcandasaidytateahtlseand social digr
water is socigRogeed | 19UNICEF, 20MWWAP, ROTllbe other feature
of water is it becwmoéscanflict around the wtdrdd| e slpe<iialliddle

East ®@odithsia. In thersetahdeye is a big conflict in the usenof water
thdower stream and for irrigation in uppeilJsirédani.cd®elcadred why
access to safe and sufficient water as a human right and the «
Governnmenprovide a basic water supply for its pelepiehd® ater er
everyone accessibility (safe physically reach, affordable and acc
adequate quality water for personal, or domeslitty (svatmusstuppl\s
must be sufficient and continuous for pE&camlainaasoare s&id e e
2004

Even if inequality persists and the progress was uneven, there is
world, in the improvement of the distribution of safe drinking wat
dudo global mobilization and commitmenUNf 2He Bvomhd 11990 eto0
2015 the number of the world popuflatdeonnkhmg ew & thabf nosrer @ & %«

to 91%. During the same period of time the number of people wk
from 346 million to 159 million. Bapudaté®B,trhellwarlstillgbave not
safe drinking wateaneEbfidlpeac,dbamhrdesse millennium development
ofhalvinlge proportion of the population without sustainable acces
1990, the clean water supply of Ethiopia was 84% in urban and
country. In 2015, safe drinkt@a¥%eininincrearseand 47% in rural area.
out of the total population in 1990 only 13% have had an access
number raised to 57% in 2015. At the samer podripalo plfe t whe tinsee
surface water reduced fromN48®BFt{oROB&. the problem of safe dri
water is still a serious problem in Ethiopia, especially rural part
the ruwaledidsftacesserious drinking water pirabvieelmerkelomle distance

per day to fetch weatreissfednte reaching 10 to 20 km per day.

According to the woredicbBnmamcEScendhe Governwenmetgeahd thh e
Regioallocddeotal bud@®0,658,017 Birr, from the ADB a total of 7,7
the woreda people as contributions of matetieall, 914,Bdr8 20nMd3 EBirnr.w

11



The past eigint treeansardodaal of 223,344,874 tRidrinwakeinwvaeter sect
onlyo improve the access etwesnaiffe awlotte 0 & rdté&fdbachange the water sup
situation 58y of the people have dcoesisvgitevoream Finance and
economics offiicégh20t6éntribution of the peopdevedopyadat proije&te
that the households era tdiree stuldiyn@rtotootttmidbriotee mé ntthe water

serviclehe woreda administration also subsidized up to 500,000 Bi
water to the people. Because the revenue collected from the sali

caet of the service.

Regarding the theoretocfalilénpmeesssan indicates asdihairdaas an

preferemcdlpeblgmod theywakling to pay. Faordegnemsle in pathogens
drinking water might reduce illndeoss@amsdwdelcramdetibmethspent in bc
watdk. E. Haab, Timothy C & Mc@Gaenwellse20rdm empirical study
people in this region are willing to pay.f&spdeiallyrwhkangtineate
problem of inadequate quantity of water and the quality of the ¢
According tbeBAgalneh, & Urgeq2®&,1Berivkezigebo, Gidey Kidu, & E
Zelek20lthle amount of watertcmessipeext to fetch water, household
education, current level of satisfaction and water quality have

willingness to pay for improved water
1.2.Statement of the problem

A daily struggle for clears dompekomgawatreyr iad burden of poverty, p
women and girls fetching water over long distances. About 40% o
the area with moderate to high water stress. Globally 663 millior
drinkingter source. The majority of them live intcuw®akbdophng re
Africa almost half of all peopl8oardgl® omi¢lifa ht arod (BMIGIEIF,0n

2015UNWWAP, ROlEthiopia as paifSadhfathe Sftrbca is facing serious
water prollecwmrding to Amhara regiomahesadt@marafiygreau, the

accessibility ofksagewdter in the region is 65.8% in rural and 59
65.2% only have access to imprdeadedri)2Wcrg hvedtevroreda which i
founilhthe Amhara region is alsytheoursenrainme-deddceed challenges the

12



limit economic growth and threaten the livelihoods of its people
situation wonddlar,.4% of the people have not got access to imprc
Due to thasdhe residence forced to Leitthus#adecefrompay very hig
water prices to informal water vendors in order to obbhacidealran w.
watdorall peopldimtsaimpossible and hence they compelled to us
unproteweddlpring and surface water. Consequently, the community
diarrhea and other debWiaaelgtedicsdasalvhicheatdmn loss of time for

educational and employment activities.

Although the gotveemmalheéviate the persistendmnmnobréetm,aakehe
many problems still need the attention of the govediment anc
integrated Elieomater tariff is contributing the lion share to the pe
The uniform rateposedifsgpproportidaangelyinancial burden on poor h
and hampers the expansion of pipred Threitsw orikg katmmoantg btdhethe probl
watetilioyfice used increasing bloekh hwatekfstaeint tihseet of clean drin
water and ensyfacegurityZhle2inappropriate water tariff set by a w.
without any prior knowledge about the waitteo npicamdu cairoch covdd wla i
any study about the willingness of the society contributes for Ic
water. Because the existing water project put pressure on gov
government unable to expandewagguadly plyorohothsehold facing se
scarcity. thienaeater service office cannot fully cover the cost of p
households, the woreda administration forced to subsidize the wa
the saleeowater is too small to cover the cost. Thisivesiutcestshe r
in new water project and expansion of the existing water service
encourages the prwveatedoovateaumulate the water, creates the sh
distributionpoblamedeltbie water to the poor beroogdhBsrrspfarr apart
from 0.17 cgetscpeay paid for water service office. Because of th
price and the betwetitoge individuals who have command over th
private conrWdtitthngton, Lauria, )& Buu, th®9motive of lohwe tariff |
government is to benefit the poor. Therefore, even if they paid h
the individuals are willing to pay for clean drinking water higher

than the price paid to private water vendors.
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Althugh resedacohducted valualaéodnwater there is a gap in setting
previcgeseatbley set the bid based on the otphedgersdsrelgrde¢hefindihg c
caset, is difficult to set appropriate bindtheacalues e rat e hef veater dif
different Geographic locationpa@elsiinhyd er ecseesser cdifer uses a small
size. For example, (Bedcacdhiewg) 2D dDh8ysamples for threefosrchemes,
each namely spring on spot water sepplypply|eetv, phqy eragndy a t
hand pump water su@Boigapeoe titrge3absoz@restingthewt didn t
explain the sample used to pretest. The price bifewanginisemriirgac
estimate, but the govewmamte hot ldedit aniff based on enginéldreng estil
governmedeb concerned albectles@hiéfconsequence of rising price.
people might mag|lprageaor peoplascongiecdimsefvem the use of piped
water, if the pridaumeesed WhittingtdBec204€ water as social goc
willingness and affordability of the socie(ogeed ab1888consid
Therefore, in this study we use engineering estimation of the pro
to see the willingness of the household, based on cost recovery
intial bid set based on maintenance and operation cost plus fifty
based on maintenance and operation cobidsectowvesgdaod thd uopp

recovery.

The motivation of this study is to hedpidheinweoédimamdmenpsoblem
to pricing of improved drinking water. Setting the tariff dependin
of the household and at the minimum with the objective of ope
coverage. This can hreilptraieoradm withdsawbeesobisdidozeadn

operatpngject, for future investment in water improvement progra

newroject to increase the coverage.

1.3.0bjective

1.3.The general objective

The general objective of this study is to examine household wil

water supply: and the determinant factors fBerthtédoreéel@ai.sion in the

14



1.3.Bhe specific objectives

The specific objectivesre:f this study

0 To estimate the household daily water demand function and w

00 To calculate the total benefit or total economic value of imj
WTP responses

0 ToassesthesWTP characteristics of both rural and urban house

0d ldentify the fadedesnime willingness to pay for improved wat
the study area.

1.4. Research question

ol Is the tariff estimated fsoswme@Miilaev of demamedgioomdal water
law?

00 What determines willingheas doipliyn dd@wextednedneda?

ol Is there any sdghfi¢irccanaellimgness to pay for clean drinking w
theuralnd urban Beeameureda?

Ol Does the total benefit of the water drawn from Wdd?cover the
1.5.Significance of the study

There are fewnstidtireggiesgay for improved water service in the rec
waslonen the woreda. AcchodhnBthiopia and the region water poli
should not be uniformethoauwnghy atndhit should be set according to
of the projedthisrearmakes the study very important for decision mak
price the consumers areamwdlhiatg fecctpay affect thepwayllbligness to
consumers to pay for improved water service. The study also will
to raise the level of revenue collected and make the water supp
cost both operational and maintenaec#éncbhsago b6 ndhecaoraltam cger oyith

the water and sewer services policy of the country, in urban wa
determination of tariffobpesectdveavehe50% of investment cost and
operational and mainfbentheajr@amdnly to cover operational and m
The study will also contribute knowledfgelécmp éciabaydtds dgnin this

15



1.6.Scope and limitation

This study is limited to the analysis of the demand side abol
households IlecedosBEomdata on households at a given point in |
improved water service also includes public bodsiteusdpnde &lssmwieici
improved water supply services by households Brehedidnerda.n and
The study only focused the willingness of the household wate
production and operation cost. Becauise thre rmaadéraseasgidcbethat d
incur the operation cocsdasese® d¢anthaisk the household willingness

maintenance cost only and this is not included in this study.
1.7.0rganization of the paper

This proposal isiontgiarizzgters. Chapwédriclorceontains background o
study, statement of the problem, objectives of the study, resear
sudy and limitation &fhalpdesindipudée review of the theoretical fra
and emqal literadnrCVM and willing@Gaaptea payeesdibeusssearch

metho@G&apter foursdesataiptive and econometric analysis and chagy

conclusion and recommendation.
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CHAPTER TWO
2.LITERATURE REVIEW

2.1. THORETICAL FRAMEWORK

2.1. Theory otmarrket valuation

For market goods, welfare effect due to changes in lHrc&s define
compenshdmdind curve, whmlarket goonds welfare effect due to chan
defined under the area of marginal willingness to pay curve for t
curve exist-froarketred public goods and environmemtaitgb @d)dsThe
cannot be directly estimated from market transackfen ttheegtmo tthe &
(Bishop & Freem.an, 1996

2.1.1.1Compomts of value of enviesamrertal r

Economists classify the total economic value of the environmenta
value and none use value. The use value of the environmental go
the use eihwimontadesource that can be further classified into di
indirect use value. Whilevalaise theeyatlue consumer attaches to
independent of his/henrvuosennnéadalirce or the intangible benefit t
obtained from environmental goods. None use value also divide
value and existéBichoml&ieFreeHnistrom,).1990

2.1.1.2.Environmental vaelolhigoes

There are two Techniques demand and value nfomah&gadlbange in qu

1. Revealed preference
2.Stated preference

The sdapeeference and revealed preferences are the most studied
valuation. Revealed preference is the approach that indirectly in
goods and service that people place on it, ey ascs$smhgamde thedsn s
pricing. Travel cost method can help to value recreational water

on how much the visitor spent in getting to the site to constru

17



willingnefssthe visitor. Hedoamliowsreabsugihg marginal willingness
discrehemange iattarbsteh a<sfifemf water amenity on Kloiesemd grrgce
& Lewis, )2016

Stated preference the approach directly values the environment
contingent valuation methods. Thisunetlyoaskhlpeopdestinecer prefer
for hypothetical scenario regarding both the use and none use va
service. The most important advantage of the stated preference
people about the wse armduronhe enviromwme ntla¢ Mdeasadvantage of
stated preference approach is thedualittst ygpfoth e tecd amaitw &
Roach, 20i&nger,).1999

2.1.1.3Contingeaertuation

The contingent valuation method (CVM) gets around the abse
environmental goods by analyzing responses to hypothetical s
valuation methods can assist in the estimaseonadbD éeowith 294 and pa

2.1.1.4.Contingent valuation and relatemabyases in CVM a

Thetepsvolvimdpplyithgct VM chetatadollows:

o CreatimguraseystrumfenttheslicitatiandofiduWIBP/WTRhisan
bebrokelmwindthredistinturelatedmpondndsignihédnypothetical
scenadiecidiwmigette ak abdW TP or WTACreatimgcenaaboouhe
meamdpaymenr¢compensation.

ol Usintdhesurverystrunmeinhhsampdéhe@opulaobnterest.

ol Analyzimgrespontsdbhesurvelyhisameseeashavingwocomponents:
Usinghesampteatan thWeTP/WTthestimateera@yel P/WTidrthe
PopulatAesessimgurvegsubtmsoudgbaccuradhhiestimate.

o0 ComputiogpWWTP/WTAth@opulabifomterest

00 Conducsiamgsitiantyly¢$Rerman,)2003
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The major concern in the beenoth@Vpwtleasial for survey responde

biased answer. There are five types of potential bias that affects:

Strategic bias
.Information bias

1
2
3.Starting point bias
4. Hypothetical bias
5

.The observed discrepmintindredwedao pay and willingness to ac

Strategicabisshen respondentdimoaddeea to influence the final o
Information bias arises when respondents lack experience or kno
goods valueithg Stairrtt bias the respondents asked to answer from
possibilities; if the range is not properly defined it will affect th
the respondents being confronted by an artifichedr ottham amtaigilna
choice. Ilmathélse respondents report a much higher value for will
compensationwtHamgr®spay for environmenta(TietpndwamedstlLewis,
20016

2.1.1.5.The random utility model

The basic model for analyzing dichotomous CV response, a theor
utiliower the option of characteristics by a systematicotlherponent
socimconomic vamrathleandom component the error term. The rando
from the researcher s inability to observe allitgldomreatisnaf Ghweenn
the assumption of the structuampofnemis rtehrebomn can be used to es
preference parametebsefnmdivaimlual choice of the water improvem
and the status quo. Utility increa&ien fod mmthre veadn sumeuality wat
individual will be willing to pay if the utility from improved water
or status quo based on the price of the good, the income o
socioeconomeicascte(sti@safton et)al., 2008

According.t6€. Haab and K. E. M¢Coenmandoa®oLtility model and r

willingness to pay model are the same in the case of dichotomou
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in ehcase of multiple choaoésmaod®iinthanalysis or choice model.
random willingness to pay and linear random utility model produc
and welfare estimate. It is posdibéartaovié¢ldigngea®yg neomdi nrecarr

utility function.

2.1.1.6. Welfare measure of environmental goods

A basic choice to be made in the contingent valuation method st
measure between compensating variation (CV) andnegemnsalteng var
variation measure -aakeslahel eo utility as a pdhnltdosf egqlavaneert
variation measurexpalsgtsilitye as a point of reference. Depending ¢
project under consideration, compensating variatirowsntoonda equiv
willingneossspay and willingness to accept questions. Asking the
willingnegaytdo preserve the environmental quality in its present
measure of equivalent variation. Asking the individual about th
environmental improvement for future use is thdio(Kasutré nof com
1990

The money welfare measure can be reported in two equally valid

l1.Compensating varieguwinvalerstugariation

2. Willingness to pay and willingness to accept

Tablel:2The Relationships among CV, EV, WTP and WTA

Compensating Vg Equivalent Va

Utility Increase WTP WTA

Utility Decreal WTA WTP
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Willingness to pay is the maximum amount of income a person
improvement in environmental good such as water. Willingness tc
of income a person will accept to forgo an i(Mmpvélmaht& nKciEcu
McConnell). 2002

From the abduvtertatbreem deciding to use compensating variation &
pay to the study underway. It is possible to ask the househol
willingness to pay for the improvement of drinking water.

2.1.Economic theory on water pricing

The Econmeicry suggested that correct pricing of private and pub
efficiency. Conventional wisdom believed that the rising price re
that increasing price e@uitimpiHoyh water price help to extend the
currently not served and those individuals forced to purchase wa
price. On thheapnithatso helps to msabsttanméhlédhye resource because w
the@ride thrueost of the resource, the resource wilRbegepsteitnailts ve
2002

The current administration of water resourcetisnineffpciertoredasa
to chargimgpaice. The efficient pricing of water requires the use
marginal user cost is equal to marginal benefit, rather than ave
water and marginal cost is lequaflittanmtareggicnade dTieitearh evrat eSr
Lewis, 2016

Water as ecogmoi two policy issue needed to be answered depe
property right assiwawsrh@enhtereit is owmpeid d&edtoer or government i
the form of public goods. How to implement price pollitythe How h
case of private ownership water price wotldbte benomacgedsto lwwtvem
oucasehis doesn t work. If the government controls the property
protect externality bwxmprotsdangeasitlozeuthe weakest usarseBut in .
the price of water is not allowed to sifRolyelreswetudll.¢cols39r&covery
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2.1.Empirical evsdence

2.1.3.1Water relatednCpdMddsidies

The researrcdhuctettheinNigeria state of Osun to idereifmindfatsare t
Willingness to Pay for Improved Water Supply by using binary Ic
the social, economic variable such as thospagethée nhiowes ethe Id sl limg
the studyTdreaesults showed that respondents percentage of inc
willing to pay for improved water supply and the willingness to pa
improved source are statistiRal)yagdpvidéaanducation, marital sta
household size and household expenditure do not significantly ir
improved wate(Adepikg & Tiths, 2009

The study omewdslingg pay for portable waeemainmeieopclktan area
Ghana by using ordered probit, iderdtétierdnithes warliianlglree ssadf the
household for portable drimkométigr |hlcatmies of respondents, Curre
water, Time spent in fetching water from current source, Househc
stay in the Area, Initial Bid, Sex of respondent, Education level
of current water supplied, Reliabilityyofoaxcstin§awidedroasupgpcili
respondent and Marital status of respondent. Monthly Income o
fetching water from current source, Education level of respo
respondent, Secondary and Edpoatiemt |IEeetiarfyy Perceived qualit
water supplied, Sanitation facility of respondent aade Marita
significantly tafédewikldngness to pay for p@mvebédodriMlutwatBotchwa
& Darkwah). 2015

The study conducted in Ramallah Governorate, Pabdsmiate dheusin
total economic value of domestic water service, income, the a
consumption and the use of water filters have significant positiv
Similar to other research finding itnpomidiWea se fa exitg biftcacontradi
other research finding age has a significant podibineghiarifAstadn wi
& Rwert Hollander, 2010
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Contradicting to mofshdiggearelsearch conducted in Emmuhaya, |
willingnespay for improved water supply by using logistic regress
are timessignifietfretct on WTP but both variables have a significar
amther researchOnnthedoahdge has a significant negative effect o
is also insignificant i mioisdoe sWancdgia, & Kijronchi, 2013

In the study conduedeidn @abbtrheesidemnatal demand water price, inco
household compocriticdal adete rofi maanttesr d ghrdbucd s, Gwatifias, &
Martli#kepzafieira, )A008Bhe developnhthie main determinant of water ¢
function is water price, water collection cost, quality of water s
educatNhbauges & Whittington, 2010

Water as economic good two policy issue needed to be answere
property right assiwawsrh@enhtereit is owmpeid d&edtoer or government i
the form of public goods. 1. How to impHewehtgphrioerpodecyRe pra
In the case of private ownership water price fwokiddnlmenich @ogd d t«
but in wausehis doesn t work. If the government controls the propet
to protect externality tapormmposiagna to subsidize the weakest us

casehe price of water is not allowed to sirRolgelrewetudl.¢co0ls39r& co Ve

In the study conduedeidn @bbtrheesidential water demand water price
household compasutéoal alresterofimaneés deArhods et al., 2003

In the devedlopmntigye main determinant of water demand is water pr

cost, quality of water service, income (Naumgéy KizW haihtdnggdonat20n (

The determinant of Wiatdlpedemfawdter; income andGframelwaddze
Haan, Debertin, & LChRrewm dl97the above literature water demand
water price, income, family size and composition, water collectio

and educatimome of the mosvampbdteasnt
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2.1.3.2Water related CVM dmaiiescarl Ethiopia

According to the case stuiNdgbebkeivarkekliopia the researchers ident
of the determinants of willingness to pay faring prowdt wadet supl
as income, marital status, education levehpdaehbgdaitzep deealage
water, distance from the source of the water, daily water expen
open for cusltondemure, yeamderretspetay in the town, affordability,
source, occupation, change in water source and initial bid all ha
the age of the household and current Ilevel of satisfaction have
vairable identified by the researchers significmaylpfdfdaserbkd willi
for improved water services other than marital status and
houseliMeédzgebo & Ewngtu, 2015

Similar to Mezgebo & Ewnetu (2015) the study conducted in Ea:
willingness to pay for improved rural water provision by using Bi\
to fetch wateehdld income/family income, sex, education and wa
positive effect on household willingness to pay for improved ru
respondent significant negative effect on willingne@odalpa& for r
Urgessa,.2012

2.1.3.3Empirical evidence on water pricing

Poor people in urbanhegpeaiscepdygrawater according to the study

Onitsha, Nigeria on water vending and willingness to pay the pri
responsible for over 95% of the water salesedcaumemeftariwaeam.

sector cowmermolom water tanks, only 8000 households in Onitsha h
connection to the public water supply system and the majority o
water vending priywhatsiengttoors et).al., 1991

According to Ethiopian water policy, water price should not be u
and it should be set according to the circumstance of the project
precise studyhbegoiree set or any decision to be made, but in the

case, no study conducted and simply set the price without any p|
recommended that set the price based on usersngayesgapcodle the
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the society. Regarding the water tariff, theutaaiéfa nkeaeslesd tonbehese
objective of operating cost and maintenance cost coverage. In th
be set based on full(dBd¥MArRERY X0 4

2.1. Existing water ysatepfytBe study area

The town has water supply service office. SaJettted iwawer isupply
administrated by this office. As per the inMe tedtiboha o bwaitreed frc
supply service, the town had been able to get piped water supp
construotengn Menso River. The source for the existing water su
located about 4km from the existing servidediesetivomirfroomd time Nt@m
The currently serving system operates by pumping water from Mée
with productdapacity of about 4.88ah/ts 1600anF 50w ncrete service res
The existing water supply system d&ivéso uooen waomprisgs 18 pub
fountaimSmaCircular sandwich MasGnryukatrO0nBeavice Reservoir. As
the information from the town water supply seasraicerabfusesshomsy
of water during dry season. As the water source for the installe
the installed pump is working for only 20 hours per day; this sl

reservoirs very small.
2.1 . Existingterrariff of the study area

The water tariff currently used by the water utility office was pre
of the town as fixed amount. The current water tariff is set at the
discussion held betwwahethsup@iwn service committee and the con
data taken from the water committee indicates the eclioreydravater
tap and 25 cents per 25 liters or one jerican for public taps.

2.1.6Affordability of water price

The affiability index in devesopey loowrmbtegause of high disposabl
They spent only around 1.1% of their incomendTlisérimdowettoysehol
spends% of tdesiposamdeme. But in developing dotinyrynihex adfongeéa
from-530 of their (3me@mse, 200Me region watstaltEmatltdoe affordability
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index would not be gredferdtaainits%af the tariff is often assessec

percentage share of monthly water exgdBadhiurie)20lthe household
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CHAPTER THREE
3.0RESEARCH METHOI Y

3.1. Description of the Study Area

Berehstone owdhedaghich found in tBadomontdhheorfn Amhara regional st
EthiopBarehetbordered on the South by Kesem RivaMewhachmasepar
Shenkwoaeda, on the agest bMgmwaneda, on theAsagtimobgda and on
the east Byarkegioshat@eographically, it is located 1640m above s
founalt the longtiude &Wdor8téawsded B2 norttespectivtahyajor

town NMsstehibBlearehisalso one of the hesstomiemplareed by the battle
Berethehgfought between the Shoa Nobel to resist Emperor Tewodr
byGeneRalbngidal®nNovember 1855.

Based onNat0decahsus conducted by CSA of Ethiopia, the woreda
of 42,506t of this 20, 9B86n and 21,596 are womeniahdb8tadnZsare |
With the area of 792.44 kiBemelihets asgpapuéation ddmsstysolfesSd

than that of the zonal average of 115.3 persons per kilometer
inhabitants or 79.62 % practiced Ethiopia Orthodox Christianity

are Muslim

Figute The m&pemodhet woreda
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3.2.Definitiohshe explanatory variable and measurement

WC:The amount of water quantionttiomgsimbte hts the water consun
of the household increase, it increases the water expenditure anc

to pay more. So, it has negative expected sign and measured in j

SX:The sex of the housteholasbdmt.dvomen would express more pt
for improved water services and would be more willing to pay t
women are often around the house with a higher burden of fetchir
sex is specified asOlfambehm adwmidh expected negative abgoveaeue to

mentioneason.

AG:- Age of the househtzlantieedsiable wekpaohedative sign and
measured in number. This is because older people, ewhuppkyd to |

and lower price, might be reluctant to pay for improvement.

EDUGThe education level of teaedbdauGEhsléd dummyhaarifabde

illiterate and 0O otherwise, EDUC2 is a dummy variable take the
from-8 grade, 0 otherwise, EDUC3 take the value-112 igrade ,/elvel
otherwise and EDUC4 take the value 1 if the level education is t
otherwise. It will expect a positive relatilen$loips &l acbd s |k vawd e dt

improvement of the water quality and they are willing to pay.

CLFY-Children less wpreatakeethe Valfiaeve the children less Ghan fiv
not have the children. The presences ofr<ghinldtreen flemslythaidl fimer g
the daily water consumption. The increase in water consumption

household negatively. Therefore, the expected sign is negative.

HFS-the household s fhmeitg arzetwo different views regarding the
the family siwellomga@espay. Some said it has positive and anothel
thistudtyhe expected sign woblechefsggosheiviecousehold with large fam
it is difficult to satisfy daily water demand from a very long dista
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LSEStevel of satisfaction with the existing water setakadeit is a ¢
value lhbhusehold sanisfleadtherwise. Willingnes$ s$atpafia atndnl dhae/le c

anegatiekationship.

RES-:reliability of the existing source is the dummy variiable take
relialalled O otherwise. If the existing water source is not reliable
and if ther wvaturce is reliable the willingness to pay will very sm

negative relationship between the two variables.

DSW-distance from the source of the wkatmretersisamobe asutkhd dnsta
increase the widlimayhedsotincrease for water. There is a positive

distance and willingness to pay.

TTTFWIn the area where there is inadequate water supply, peopl
water; the opportunity cost of time tisnevecguhdgbhe Bwthtdfor an
productive pu®dpesbenefit of providing improved and adequate w:
time. Therefore, the expected sign of time taken to fetch wate

positiVeke unit of measureeent is minut

INC:Monthly income of the household, it is a continuous variab
income and the income of other members of the family. The ava
there is a positive relationship between invum@&hanttheahipooved w
supports this intuition that income and quantity demanded are p
normal goodreesA#t mositive sign is expected on the variables of inc

RS:the residence of the househalduormly cvatriicab li¢ ilIs when urban an
due to the problem of clean drinking water may nowihHbwngne ssgnifi

topapecaustthefrural area more suffering from the lack of improved

QLTY Respondemtsptimen level of quality of the existing supply. Wi
a priori, if households perceive a good quality then there will be
the improved system and vice versa. A dummy variabtles Whwaill be

perceive high quality and zero otherwise.
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RYSRespondents years of stay in the area. It is hypothesized tha
particular area, the more they would be willing to pay for the pro
will knoawenabout the benefits. In addition, there will be sentimen
A positive relationship is thus expected.

MRGRespondents Marital Status. This is a dummy variable taki
married; 0 otherwise.sTéxpeatrddbtie have a negative sign since ma
more water consumptiromathaeme amMs the consumptioimcafe dlhe, water
affects their willingness negatively.

IB:Initial bid. This is done whether to ses dréoafebbddsbyrdfpoir
bid.

TabB2-Summarfyvariable specification

Variabl Expected s Definition and coding of variable

W C - The amount of waterjeomsamed in

INC + Income of the household in Birr

AG - The age babubkehold

HS X - The sex of the respondent 1 if male and 0, fen

HFS + The size of the family

EDUC + household years of schooling or the maximum
household achieved

EDUC _ the maximum level blieettiocseiboald achieved 1,
otherwise

EDUC_ + the maximum level of education the household
otherwise

EDUC_ + the maximum level of education the household

otherwise

EDUC_ + themaximum level of education the household a
otherwise

DFSWK + Distance of the household from th&ikome¢cerof |
DFESWN + Distance of the household from th&ikommeterof |
WTAPT + waiting tinpalalfcauntain owataberce

RES - The reliability of existing water shunfoé fdelidlrie
LSES - Level of satisfaction on existing water source
RS +£ Location/residence of the household 1, if urba
RLGN +/ the religion of the respondent, 1, if orthodox,
MRG - the marital status of the household, 1, if marr
QLTY - Perception about water qquedityyl,0ifoGledvise

BID1 - Higher bid affect willingness to pay negatively
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3.3.Survey design

3.3.1Data source and type

Acrosectiomamadgta was collected for the time period of 2016/1%
the necessary inferoc#®&donooana demogrca@mactersgtitsas income,
age, sex, family sizexisdwmgaerosupply situation level of satisfac
from the source, reliability of water source and willingnass to pa
structugeéedstionnaire from a CVM survey from selectRer&kledtele ar
wogedda. Secondary datsedlsromwafor water service office and the wc
economic development office repotrirbadpdusppov e tdrea by s iy,

3.3.2Sampling design and procedure

In thsisudynly those kebeles which have the same system of provid
includesstbperatamg maintenandcentidisdsd or the kebele which use w:
hand pump agd thgriproduction cost of water isTherocumal kebeids
included in this Bemkk@oredo SoloxkomiandvVossOnly two sample
kebeles one from town and onearfgehecrterdhl Babedeen the above ex
o rural kelcbdlesbyg simple random sampling. As far as the urban
takeDemek® the selected kebele by using simple random samplin
selected a sample by using a simple randonhgasgnimlg fteomniequet d
population of 2232 household s i.e. 1321 from urbcacroralndg9tlal frc
(Kothari,)20Didiseample size

_ Z*p ¢ N
O (% 152 *p

_ 1.96 *0.47*0.53*4
0.G5 *(H748 1) 1.9®.3

4543.563275
no=———"~— -

12.82444256
n=354.2893388

no»3 B

no
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n6=355+355 * 0
n6=408

nN6=408 * 0. 584
n6=4 08 * 0. 4336

Samples of 355 househedtsdbfedekebelersfrom the two strata i.e.
and rural. The response rate of the questionnaire was 85% and w
case some of the interviewees might faahdosamsewed s phe dairetstion
missed at theintmevid¥edreva total samplehoisdh8ITlse sample

distribution between urbawasnflrprealcané¢arom urban and 39 perce
depending on the proportional system based on population distrib
inteewswas used to collect the data by using CVM questionnaire.
guestionnaire was 94% because we use a face to face interview,

to answer the question remsp codmrdasse dhat thentiemei ew.

3.3.3.Questionnaires design and elicitation format

Contingent valuation method studies have employed four primary
guestion format, simply ask the participants for his or her maxin
environmlenmmprovement beihighsduadmed.s chosceroeitdhe@da single valt
that can either be acceptepd yonesstgeithedeveral values primted on
sometimes shown to participants, who are asked if any of tho:
maximum willingness tobidalyndA p@areicipants receive values seql
either in ascending orderrepextbédnvdbelsecesdumgibraderalue is accepte
But in shugdwe only use double boundedogiesnotey e sitsioan dormat.

First the household was asked about his or her willingness based
guestion was be asked wHetherr amhoighte deopending on theafligst res|
to double bound dichotdormouat gat¢lslasendividual was asked about h

maximum willingness t®o pegn 8 gduess hign f@rawvad, 2010
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The survey questionreaieetldreesda geschions

1.In the firsumpwlay using the question related to household water
as the level of satisfaction of the current water supply, dista
the reliability of the existinlgmseuat evated thse do

2.1n the sesxsatddoime relevant hypothetical scenario was prepare
and proposed water supply in the way thidtimgdims@paythdobias
reduce the potential bias related ttobCasM inéorstariomgbpasn str
bias and hypothetical bias we need to take some measure Suf
discussoondetermining the initial bid price that can be us
dichotomous questibaxcdortondbace timaeérgieas an advantage to g¢
response rate and effective information provision, double bou
predetermined price that helps to reduce outlier and paymet
willingness to pay of theersspuayemiocrestsd edpgmestion format
single bauoseddedlichotomohusicand tbHeubleoundlosedaded
dichotomous choioeegasetii@hicit the willpagnoffes htwusehold. In
the case of singlesedudmdichotomous choice was ask a questic
willingreessngle value that can either be accepted or rejected
case of dbaobhaloseadedichotomous choice question the hous
about his/her willingnless/s hvehaticept or reject the initial bid. |
accephe initial bid he/she asked a higher amount. And if the r
bid he/she asked lowi@maldyneo wmerded question will ask about |
maximumimgihless to pay for improved water.

3.In the tharthe socioeconomic and demographic characteristics

as income, age, sex, education and the entire relevant variabl

3.3.4.Bidlesign

Inbiddesigwe divided theldioudesrecategari€be first category is th
households used water from yard connection the bid is set base
maintenanogarradéost pulse some imaets orfcebise. The second categor
public wapim urban kebele, this bid is set baseaindent@medeobjecti

operatiogtlusome investment cost less than the yard connection u:
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those household used wartplubfieamtapmedasethies bid tiskoaseed on the
objective of only maimpesatic®sandoverage. The fourth category
household usedpwratreasbatger from yard connectcaselsetrqrifif tisiset
based the full economic cost cosehragese hBddaawsre eamjllyppiciel a

for clean drinking watestiWaelyowe utlida bwilmioge thather category
The last catelgatryhosiswholdsed watregidihdrm rhaom d cair,re nthye,y

paid theme ptodbadf yacodnnection user, but we set the bid in
connection user and water purcha®drramdomhdztateoprinciple

3.3.5The field procedure

The questionnaire was translated to Amharic and six enumerators
data were coéltevotenl March and Aprhle 2% &.dsedl|spatteof data

collection.

3.4.Data analysis

Thistudy umsethh descrapaivehictd econometric model for the analysis
Descripgtaeissicshs mean, percent anduseeldianawakeze the willingn

pay asxadcioconomh@ractensticsspondent

3.4.1Econometric model

Two econometric modelbiwalmiabhe ameoddidublleound chosedded
dichotomous choicd modelswonding elicitation qwese®ad.aifeeform
doubbeumrdoseddeldchotomous model was udseerd atodndertioen téored to set
the tariff. The Bivariate probit model was used to identify determ
to pay for improved water supply in Berehet woreda.

The econometret applied tonokvadueaire Tihe process of benefit estin
begins with the desired measurement for an individual: the ne
equivalentcommmensates for changes in the quantity or quality of g

the preference function for an individual.

Let U(X,W
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Uo0=M p; Y Theéndividurelference function

X= (&.&&.xn) the vector of private goods
W= (&&&.wr the vector of public goodshwhachembBipdisaate goods

Individual xholbew much water to draw from a tap; the gpuénhititdete

of water
X-Available at paramptpd pwhich may or immgrket determined

The indivhdacaiimihes utility subject to his income Y. The indirect

V(P,W, , is givem W, =M afi (X, W) /P 3

The minimum expenditu(e?, M,ncisorqgisal to the indirect utility funct

m(P,W,cB):XMi{n’P X (u,e’

The derivative of an expenditure function with respect to price ¢
constant demambdecunewetive of the ratio of the derivatives of the i

with respect to price andMmacsmeeldgamasotkdenary demand curve.

On the basis of demand function, the indirect utility funistion of
defined

X(P,W, &d6,V(R \VMarshaldeamand curve
V(P,W, 8 . U( x( RVthe indirect utility function
u( X,Wls increasiqwaspbdcawneW.

m(P, W, Is decreasing and convex in W and

v(P,W, is increasiqwasbdcaweW
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The expenditure and the indirect utthkibyefio®meonorkivieo avelfare
estimation. Contingent valuation methods can be vichaedyems the w
U, 0=y( v de, &&&&&&&&&... (2) Where u indirect utility responden

error term.
thhéhljespondent discretionary income the determinant of utility

Zian m dimensional vector of household characteristics

u,8=u yd-WTP 'Zdeq).........

Quality indicator q ¢hahge from q

The Utility has also changegtbrgimnataduscgme dindicate the prese:

program and zero without the program.

In thdasw,jllingness to pay is the amount of income the individua
him indifferent between the original state income y and environir

o, and improvement sVdTe® iaodmmprove water quality.

Based on thes msespondent j answer yes to a regfuthedugalytyewttiof
the CV program, net of the required payment, exceed utility of th

u(y,z.,'dg oy qu(y.z.08, )....... Improvement in quantity or quality
The measure of compianisatioff modieHiteomgodefined by

u(ys- WTP zdgg &, [ ,¥° B¢ Compensating variation, the amount of

to pay collectedidfdowmduedillingness to pay is a reduction of inc
evolutodnimprovement in environmental goods or the price paid fo

improvement in environmental goods.
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The probability of a yes response is the probability that the resg
proposed scenario, teived watimeed;>%0 Ebatrespondent j, the probat

Pryesdr P %, n ‘Deq 63 )u, ¥ &a . )

Specify the wutility function in additively separable between d

preferences

U(y, 2260F v(y, D& &&&&E&&&&&&&&. (T)

With additive specificatGpmeimpropbadtilony statement of respondent |
Pryesdy PN, ¥-, p #) @ Vv  £&&&&.8

The random component in a final guad @ serpd saditdea s vaeucsan write a
Jed= ged-, asingle term.

3.4.2Conceptual framework

Depending dnamheawork spleygidoadidual utilityalbbwwetibme functional

formula of this study is
Ud=({ w Max subjexd+tDwf
Where X= private good

P= price of private goods
T= water tariff
w= water quantity consumed by households

y= income
Assume x and p does not change the demand function for w is
wo=f( T, vi.:. Z = otbecieoconomaciable

When we rewrite the indirect demand function in terms of tariff
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Té:arl( W) 88&8&&&&&&.. (21) Marginal benefit function of water
Todp oy 0P8 OB &&&&.. (22)

3.4.3Closechdedbuble bound dichotomou®lchoice

This model is closed ended double bound diehictianwhdsngnession
to pay for the purpose of increasing stbhdasetddetdredieciboaondove
guestion formadstgigtor probit. In thenaialgMNeMbwwredvolveesking

the respondent if he would pay some given amount of money, to
environmental quality and obtainyeg dfes pomnda.bilhtyy mbdel fitted
be logit or probit depesngumgptomn thbdmsttribascifomhe error term.the
coefficient estimate udbbenunidedesasymptotically more efficient the
from single bound model. In adeatsonetdohel eatbhowend dichotomous
has a narcowfedence interval as compared to single bound one. T

usedaubbend model instead ofHaimgheabo uhdomisnedh ,Kahno 1

Double bounded model increase effiThenapcreatdeeim wlhagsnumbe
respogsees the fitted function more observahio ra.n dhes semowvearce o
yield a clear bawuhdngneapay. Even if the WTP is not completely t
no and-yyes pair response increase the efficiency gain, by furthe
distribution where the respdhd€ntHdaP &ak. lke Mclonnell, 2002

This modeinareathes complexiey amfatysis, because thedsepeadd ques
on the first question and individuals are asked tvawvgesnseautive
answer. In this case, with two valsfotuonpgseidti®resploase outcom

yes); (yes(nmg)yes) an@M@nmatnojacob, Radam, Gh)ani, & Fui, 2013

In doublendodichotomous distaemaettxdhchoasehold wafolbomiged a
guestion depending on his/her initial response. Suppose the hous
question given initial price p. the follow up>willifbehsasmehadlidher
respomds for ithigiguestionfalHewpquestion will be some _f@wer pric
(Freeman IIl, Herriges,).& Kling, 2014
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In the case of ttheuddedleéormat, the response probability model i
extensiomr @frabability the WTP distribution

Pé(é(’Q °Qé;§)§>6)63—'166(§(rlc,°Q,&F aAndan equivalent representation

response probability in terms of the RUM utility function is
Po(yés d)ass( 6(31r,v 6@3@)’ dﬁ" : @

According to Verbeek .M (2004), a pemnsroabserhadnaersd poegantiesd b
latent variableétWiddrywith pershmabhctedistics

W TR= o0 ove &&&&&E&EE. &£&E&EE&EEEEEEEEELEEEE&.. 23
WT,B= IfP,,3<W T P3<

Wherieunobserved error term

P yas s ( PrayTIPE @Y )P=p owtp B 3‘5 0.8 888.824

P( yis )0 (B p WTE=(p) & (p) 5 (p o op Wl p—P % e 25

P(do y&s (REp 8WTR<p) 6K p &(p dofr p@éﬁﬁﬁpéﬁ%é & & &&26

P(re d= (P& p WER YO ( & p \Wtﬁs)we&%gg&&&&&&z?

Given the sample of the household where
P-Initial bid price
p-the lower bound

p’ the upper bound
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-U upper Iimit and L lower limit

WTP is the bid u'$edoufcerhoild thikelihgpod function take the
'“W@Zf{éfﬁ lrﬁ(/i' |ay pr "'p 6¢P]1Y6) Lmﬁ'pYNa( pYiNJa)Y “04p @( i’\B)i In 5+ aQNNpia) """""" 28

Wherg", p'" p"and'B' arebinaryvalued indillk
Whempe',p",p'"and"" are a binary valued indicator variable. This indi

p':-Take the value of one if the respondent accepts the initial

otherwise.

p’" :-Take the value of one if the respondent accepts the initial

and zero otherwise.

p'Y:-Take the value of one if the respondent rejects the initial e

and zero otherwise.

p'":-Take the value of one if the respondent rejects both the init

otherwise.

If we assundeishMtDdfPthe above setting cross ponds to an ordere

Because the bolndanid®s are observed. The lavdnthaarthblelear

interpretation of a personpsaw,ilinegsesesesd in Birr.

W T &da 08r pddb z
WTddaddr pdbwdPAGFEEDYCIR EDUG [EDWH HBF BES |IgGBEWS .29

-Z vector of covariate angaramdb@dai &hBAhbeam, ;Halde mann
& Kanninen;,Matodt et a)., 2013
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3.4.4The Bivariate dichotomous choice model

The Bivariate model is the useful point of departure because in i

the estimation of two sepadraiterdwmamldelignédsseto pay are the initial
lower Pic&nd the uppeP bound

1. POPEWTB< for thenpwesesponse

2. POEWTB< for they@m® response
3.WT® " for yegesesponse

4. WTE “for mm response

Econometric modeling of data genboatdkuwe dtyonhdodmableelies on
formula given by Haab and McConnell (2002), is

WT0mo+ 88 8&8&8&&&&EEEEEEEEEEEEEEEEEEE. 30
WTPOOm 0+ & & & & & & & & & &&&&&E&E&E&E&E&E&E&E&E&E&E&E&E&E&E3]

Where Wreresent willingne&'setop pagefrotrs Sfor the first response
WTPRrepresent willingne&'setop pagefrotrs Sfor the second response

dr andgjare the mean for the first and the second response

To construct the likelihood function, the probability of observit
sequenceY &®s WNesNoYesand Mm shouldebieed. The prob&bility of
respondent s response to firseddbddyeyseand govere by

PO(yesdpes(WT,R> ;P WTP"
3=p (G e B> ,OmI+0tF 8 & & & & &&&E &L E&E32

The probabifitespbrident s respiodsieyes thred to second bid no is gi\
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Pro(yesdpe (WT,RE P W ToR

0=p 0m dipe P ,0niy+ Otk & £ & & & & & & & & & & & .33
The probabifitespbrident s response to firssstchbbides as djitoe hhby
Pd(np s WT,RP< P WT&H)

0=p (0m dpe &K 25m§+5é9&&&&&&&&&&&&&&&&&&&.34
The probabifitespbrident s respiodsiel tootaed to second bid no is gi
Prd(np Of= r(w T,R< ,P W TR

d=p (0m dpe &K 25m§+5é9&&&&&&&&&&&&&&&&&&&&.35

L @l PY= prdmm;, 06, Jm“"dd * pf ,, dm e, Bt
*p b+ g, , 08 I8 * p(, Ppm Bg ,, P Fe

& & .36

Where YY= 1-fyes yesponse, 0 otherwise
YN=1 fornpesesponse, 0 otherwise
NY=1 folyemmd response, 0 otherwise
NN=1 fonmaesponse, O otherwise

This formulation is called the bivariate choice discrete model. As

term with mean 0 add amdtijmeW/erf andVTF have a Bivariate norme

distribution wkhamdeanwariadgcendnd corretaeitfmcdent
or5=ds,l\| ds&+i

ds.is teevaridrecteveeretthef the WTP functions.
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