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EXECUTIVE SUMMARY

SAWA Projects& Consultancy,TheNetherlands,and SAWA Cambodiahavebeen
involved in anumberofurbanwatersupplyprojectsin Cambodia.A specialmeasure
in theseprojectswastheinstallationof WaterSellingPoints in orderto reachthe
poorersectionsofCambodia’surbanpopulation.TheseWaterSellingPoints(WSP)
buywaterperm3 from thetowns’ WaterWorks(WIvV) andsell it to theconsumersper
drum.

An evaluationoftheseWaterSellingPoints (WSP)hasbeenconductedunderthe
Two TownsProject.This reportdiscussesthemethodologyandfmdingsofthis
evaluation,which focuseson the consumers’choiceof watersource(WaterWorks
Selling Point versusothersources).

Methodologyused
A surveywasconductedamong145 householdsin seventowns(Pursat,Kg Chhnang,
Kg Cham,Kampot,SveyRieng,TakmaoandKratie) in themonthofDecember1998.
Theinterviewees(90% women)wereselectedwith a stratifiedsamplingprocedure.
Furthermore,informationwascollectedfrom thesellersoftheWaterSellingPoints,
andthe WaterWorksin thetowns.

All datawereprocessedwith SPSS(StatisticalPackagefor SocialSciences).The
statisticaltechniquesusedwereStudent’st-test for comparisonsofaveragesand
OrdinaryLeastSquareRegressionAnalysis to explainthepreferencefor WW WSPas
themainsourceofwater.Thenumberofrespondentswassufficient to draw
statisticallysignificantconclusionsat the levelofgroupsoftowns(whereWSPare
successfulversusthosewhereWSPareunsuccessful),butnot at the level ofthe
individual towns.

Findings
A) FunctioningofWW WSP
Onthebasisofdataon thewaterdeliveredby theWW to theWSP,wemayconclude
thattheWW WSPin PursatandKampotarefunctioningratherwell. Thosein Svey
RiengandKg Chamwerenotworking atall duringtheperiodNovember1997 —

October1998.In theothertowns (Kg Chhnang,TakmaoandKratie),waterwassold,
but still far lessthanthe 110 m3 permonth,which is requiredfor theinvestmentin the
WSPto break even.

B) Respondents’features
Thefeaturesofthe towns’ peopleinterviewedcouldbesummarisedasfollows:
Ninetypercentwasfemale,and 50 % ofall respondentsmentioned“Housewife”as
their first professionOtherprofessionswerebusiness(20 %), farmers(15 %) and
governmentservant(15 %). Fifty percenthadcompletedmorethan6 yearsof school
(while only 20%hadnot attendedanyschoolat all). Averagehouseholdsizewassix
persons.Thirty percentmaybeconsideredasexposedto theoutsideworld (i.e.not
limited to the life in theirown town). Incomedistributionis ratherunequal,with 40 %
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havinglessthan 100,000Rielspermonthandonly 5 % morethan200,000Riel per
month.
Therespondentsseemto be awareoftheimportanceof goodquality waterfor their I
health.Yet, safewateris mostlydefinedasclearwater(i.e.not turbid).Onequarterof
therespondentsis awareofthehealthrisk of bacteriologicalcontamination.

Daily waterconsumptionamountsto 285 litres perhouseholdin thedry seasonand
183 litres perhouseholdduringtherainy season,ofwhich 8 litres is for drinking
purposesonly.

C) Preferencefor awatersource
Mosthouseholdspreferwaterfrom theWW WSP.In thedry season,70 % ofthe
respondentspreferthis source,while thispercentagedropsto 44 ~ in therainy season
(whenrainwateris preferredby 45 % ofall respondents). I
In orderto explaintheconsumers’preferencetwo kind ofcomparisonsweremade,
and,additionally, aregressionanalysiswasconducted. I
Firstly, thetownswhereWW WSP(PursatandKampot)aresuccessfulwere
comparedwith thosewheretheyareclearlynot successful(Sv RiengandKg Cham).
It appearedthat thesuccesscannotbeexplainedby differencesin personalfeatures
(age,sex,education,incomeetc.).Neithercantheybeexplainedby thedistancefrom
thehouseto thesource,norby thepriceofwaterthatthehouseholdshaveto payat
theWSP.A striking differencebetweenthethesetownsis that theWaterWorks
themselvesarefar betterfunctioningin KampotandPursatthanin Sv RiengandKg
Cham.

Thesecondcomparisonis betweenrespondentsaroundsuccessfulandunsuccessful I
WW WSPin Kg Chhnang,wherehalfof theWW WSPis sellingwaterwhile the
otherhalfis not functioningatall. Again, it appearedthatpersonalfeaturesofthe
respondentscanhardlyexplainthesuccessof WSP(which is theresultoftherevealed
preference).Themain differenceis relatedto pressurein thenetwork,andthusthe
availability ofwaterat theWW WSP.

Also, the respondentsindicatedthat availabilityof waterwastheprimereasonfor
theirpreferenceof acertainsource.If thesourceis morereliable(in termsoftimeof
theday and quantityofwater),therespondentstend to preferthat sourceto others.

Theimportanceof thepriceofwatersold atWW WSPwasexaminedby questionson
the purchasing behaviourin caseof reductionandan increaseoftheprice(compared
to thepricecurrentlypaid). It appearedthat thepriceis not an importantfactorfor
thosewho arecurrentlyusingaWW WSP(70 % would evenacceptan increaseby I
100 Rielsperdram,orroughly 25 %). Fortypercentoftherespondentswho havea
preferencefor anothersourcewould bepreparedto usetheWW WSPinstead,if its
pricewouldbe 100Riels lower. Eventhoughtheseresultsmaypointto (absolute)
priceelasticityofdemandbiggerthan 1, the resultsaretoo uncertainandtherisks too
high to recommendareductionin thepriceasameansfor increasingwatersales.

ii
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Besides,suchastrategywasrejectedby all sellersasit would substantiallyerodetheir
income.

Thelaststepof theanalysiswaslimited to thehouseholdsneara functioningWW
WSP(leavingout not functioningWW WSP).Thepreferenceofthesehouseholds
wasre-codedin adummyvariable,reflectingapreferencefor a WWWSPas 1 and
for all othersourcesas0 (zero).Regressionanalysisrevealedthatfor this groupof
respondents,theirpreferencemaybeexplainedby their perceptionofthewater’s
taste, the possession of a rain water tank (if they have a tank,theydo notpreferthe
WW WSPduring therainyseason),andthe distancefrom theriver (if the distanceis
bigger,it is morelikely that therespondentpreferstheWW WSP).

Conclusions
From theanalysiswemayconcludethat themainreasonswhy respondentsprefera
watersourceis its reliability, i.e. the availability ofwater.Contraryto our
expectations,factorssuchaspersonalfeature,distanceto thesource,thepricepaidat
theWW WSP(relativeto thepriceat otherWSP)areofvirtually no relevance.The
consumers’perceptionofthequalityof thewateris likely to beslightly more
importantfor thechoiceofwatersource

Recommendations
It is evidentfrom above,that all projectsshoulddo theirutmostto ensurereliability of
theWW WSP,duringdesignaswell asoperationof theWSP.

With regardto newprojectsconsideringtheinstallationofWW WSP,it is
recommended:
1. To selecttownsandvillages thatarenot, literally andfiguratively,at theend of

thepipeline.It doesnotmakesenseto constructWW WSPin townswherethere
often is limited pressurein the network.

2. To selectareaswithouthouseconnections.
3. Whentheprojectaimsatdissuadingpeoplefrom usingriver water,evenmore

attentionshouldbepaid to thereliability oftheWSP,since ariver generallyis a
reliablesourceofwater.

With regardto the existing facilities, thefollowing is recommended:
1. A policy of decreasingpricesin orderto increasea marketsharebeavoided,asit

will only leadto erodingtheincomeofthewatersellers(as theythemselveshave
indicated),makingthe investmentin WSPafar lessprofitableventure(especially
comparedto otherinvestments)

2. A policy of increasingthepricesat WW WSPmay,on theotherhand,be
cautiouslyimplemented.It is highly recommendedthat the increasedprofit ofthe
sellersbe re-investedto upgradetheservicelevels(by e.g.buyingahoseto
deliverat thehouses’threshold),or to increaseavailabilityofwater.

3. It maybeusefulto introducetransportableWSPthat arerefilled at theWW WSP,
in orderto enhancetheaccessibilityto areliablewatersource.Yet, thecoverage
areaofa W\\T WSPshould never be expanded at the expense of the reliability of
servicesdelivered..a~ the WW WSP. Besides, the coverage areashouldonly be

iii
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expanded to the extent that it canbe done in a reliable manner,viz, with water
delivered at the samehoursin the day and in sufficient quantity.

4. Health and Hygiene campaignsbe implemented at an increased scale, in order to
increase the consumers’ awarenessabouttheneedfor safewater.
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List of abbreviations used

Conf.interval

CBA

Kg

N

WSP

WTP

ww

WW WSP

Confidence interval

Cost-benefitanalysis

Kompong

Numberof cases

Water Selling Point

Willingnessto Pay

Water Works (the municipalcompanyin chargeofwater
supply)

Water Works’ WaterSellingPoint
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L INTRODUCTION

1.1 Backgroundto thestudy
Since1991, SAWA Projects& ConsultancyandSAWA Cambodia,Consultantsfor
Developmenthavebeeninvolvedin anumberofurbanwatersupplyprojectsin
Cambodia,fundedby theWorld Bank,EuropeanUnion andtheGovernmentof The
Netherlands,with local supportof theGovernmentofCambodia.Most oftheseprojects
aimedat rehabilitatingtheurbaninfrastructure,startingwith emergencymeasures’and
laterupgradingservicesbeyondminimum standards.

During theimplementationoftheseprojects,it wasdiscoveredthat thepoorersectionsof
thepopulation,oftenliving at thesomedistancefrom thetown’s centre,couldnot be
reachedby theordinaryprojectmeasures.Theylackedthemoneyfor houseconnections
thatwould hookthemup to the improvedwatersupplynetwork.As aresult,some
“householdson theperipheryofthenetworkhad to travel up to 3 kmto obtainuntreated
water. Manyofthemwerenot able to transportthewaterthemselves,so theyhadto pay
for transportationin addition to waterfrom their own uncontrolledwells” (SAWA, 1996,
p. 18).

Furthermore,manypeoplebelongingto thelow-incomegroupwereusingriver waterthat
wasonly treatedwith Alum to reduceits turbidity. Obviously, this typeofdrinkingis a
considerablehealthrisk.

Thesolutionfor theseproblemswas to establishWaterSelling Points(WSP)which are

providedwith goodquality waterfrom thetown’s WaterWorks(WW), thecompanyin
chargeofwatersupplyin themunicipality.TheseWSPusuallycompriseof aconcrete
reservoirwith avolumeof 4-5 m3,which is filled up from theordinarytown’s network.
Thereis atapfrom whichdrums(mostlyof220litres) are filled. Theconsumersusually
pay a price of 350—550 Rielsperdrum,dependingon theoperatoroftheWSP.Many
WW WSPhavea cartthat canbe usedby theconsumersto transportthedrumhome,
whereit is emptiedin a containerbelongingto theconsumers.

Thesupply line to thewaterselling reservoiris connectedto awatermeter,andthe
WSP’soperatorhasto payamonthly bill for thewater (s)hehasreceived.The margin
betweenthe pricefor watersold (to theconsumers)andwaterbought(from thetown’s
WW) is anincomefor theoperator(or for thepersonwho employstheoperator).

During theTwoTownsProject,it wasforeseenthatthefunctioningoftheseWSPwas

evaluated.This paperreportson theintendedevaluation.It wasdecidedthatthefocusof
theevaluationshouldbethechoiceoftheconsumerswhetheror not to usetheWW WSP.

1 E.g. EmergencyRehabilitationof the UrbanWater Supply Systemin Five Towns,fundedby th
WB and The NetherlandsGovernment.

1—
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It is easyto understandthat this individual choicedeterminesthesuccessoftheproject’s
efforts, if we takeinto account thattherearemanifold water sellingpoints (theyarea

traditionalsourceofwaterfor thehouseholdsin Cambodia)andthat Cambodiais rich in
its waterresources(andthustherearemany “competing sources). I

1.2 Objectiveof thestudy

Thestudyhasthefollowing objectives: I
- Determinethefactorsthathaveanimpacton ahousehold’schoiceofwater

source,in a situationwherewatersellingpoints areavailable.
- Recommendimprovedcriteriafor siteselectionfor newWaterSelling Points
- Recommendmeasuresto improvethe attractivenessof WaterSelling Points

wheretheyhavealreadybeeninstalled I
Thebasicpremise,basedon observationsand discussionswith projectstaff, was that
WaterSelling Pointsgettingwaterfrom theWaterWorks(WW WSP,hereafter),supply I
waterofabetterquality thancompetitivesources.

Often, themostimportantcompetitivesourceis waterfrom ariver (orpond) thatis only 1
treatedwith Alum to reduceits turbidity. Thesesourcesmaystill bebacteriological(and
chemically)pollutedandare thereforeahealthrisk. It shouldbekept in mindthatboiling
might involve somecostto be incurredby thehouseholds.

Watersuppliedby thetowns’ WaterWorksis supposedto be safe,and is not expectedto
form any substantialrisk for theconsumers’ health.This water is thereforepreferredto
competitive sources.

I
1.3 This report

This reportdealswith thefindings ofthestudy.Themethodologyusedis describedin I
Chapter2. Chapter3 dealswith thevolumesofwatersold by theWaterSellingPoints
selectedin oursample.Chapter4 describestherespondents,in termsof somesocio-
economiccharacteristicsandtheirwateruse.Chapter5, thecoreof thereport,discusses
thefactorsthatdeterminethe preferencefor acertainwatersource.Chapter6 presents
theconclusionsandrecommendations.

1
I
I
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2. RESEARCHDESIGNAND METHODOLOGY

2.1 ResearchDesign

March 1999

Datawerecollectedfrom threesources,for eachofwhicha questionnairewasdesigned.
Thefirst sourcewasthehousehold,thesecondthewatersellerandthethird theWater
Works.Thelatterwasvisited in orderto verify thedataof theseller.

Giventheavailablestaffandtime, thenumberofinterviewsathouseholdlevelwas

limited to 145, accordingto thedistributionspecifiedin table1.

Table 1: NumberofWW WSPinstalledandthenumberofinterviews,by town.

Town # ofWater
Works’ WSP

# of interviews

Pursat 17 40
Kg Chhnang 7 23
Kg. Cham 4 17
Kampot 5 16
SvRieng 2 16
Takmao 3 17
Kratie 5 16
Total 43 145

In orderto savetime, thenumberofwatersellersinterviewedwas limited to amaximum
offourper town (andlessif, therearelessWSPs).With thesenumbers,thestudyyields
resultsthatarestatisticallysignificantat the level of eachvariableandfor acomparison
betweengroupsoftowns (thetownswhereWW WSPareandarenot successful).The
numberof casespertown is, nevertheless,too small to produceresultsthat are

statisticallysignificantatthe level ofthe individualtowns.

2.2 Researchobject

Thefocusofthestudywasthehousehold,themaindecisionof which is mostlytakenby
thewomen who fetchthewater.Thequestionswere askedto thefemalepartofthe
population.If no femalewasavailable,thequestionswereaskedto a maleadult instead.

ThesecondresearchobjectwasWW WSPitself. Informationon its functioningwas

collectedfrom the Sellers,andcomparedwith informationfrom theDirectorof theWater
Works for thepurposeof verification.

-3-
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2.3 Researchsubjects

Themain questionis aboutthesourceofwaterthat is mainly(or mostoften)usedfor
drinking andotherpurposes.Datawere collectedon household’swateruseand a
numberof socio-economicvariables.Thesevariableshavebeenspecifiedin appendix2 -

A. Thequestionnaireitself is presentedasappendix1.

Thesedatawerecomparedwith dataacquiredfrom theWW WSP’soperator(see I
appendix2— B) , which, on theirturn,werecross-checkedwith thedirectorof theWW.

I
2.4 Sampling

2.4.1 selectionofwatersellingpoints I
In thetownswith morethan fourWW WSP,all were numbered,andfourwereselected
outoftheseby randomsampling.ThesellersattheseWSPwereinterviewed,aswell asa
numberofwomenfrom householdsaroundthem. If therewerelessthanfour WW WSP
in atown, all ofthemwerevisited.

2.4.2 selectionofthehouseholds

ThestreetsaroundtheWW WSPwerenumberedon thetown’s map,andthreeto five
streetswereselectedonarandombasis.In eachselectedstreet,4 — 8 womenwere
interviewed,dependingon thetotalnumberofinterviewsrequired.

Theinterviewerselectedfrom eachstreetthe
1st, 3~5th 7th 9th 1 1th, 13th and 15th house, 1

startingfrom theentranceofthe streetnearestto theWSP.In the first, third, and(where
applicable)thefifth street,theinterviewer startedcountingon theright handside.In the I
secondandfourth street,theystartedcountingon theleft-handside.

If a streetappearedto havelesshousesthantheabovenumbers,the interviewer,having I
arrivedat theend,crossedthe street,movedbackwardandcontinuedcountingatthe
otherside.Alternatively, if therewasanintersectionwith anotherstreet,heturnedthe
corner(eitherleft orright, dependingon thesidehestartedcountingon)andcontinued
countingin theroadcrossingthestreetthathehadstartedin.

I
I
I
I

- 4-
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3 FUNCTIONING OF WATER WORKS’ WATER SELLING POINT (WW
WSP)

3.1 Salesofwater

As thenamesays,atWater SellingPoints (WSP)wateris sold to consumers.The
operatoroftheseWSPmayget thewaterfrom varioussources,suchas theirprivatewell
or theriver.

WW WSPget theirwaterfrom thetown’s WaterWorks(WW), for whichtheyhaveto
pay thepricethatis usuallypaidby householdswho haveahouseconnection.Exceptfor
lossesat thetap,thevolumesold by theWW WSPto theconsumersis equalto the
volumeboughtfrom theWaterWorks.

This studysampled25 WW WSP,from whichwe intendto drawconclusionsfor all WSP
installedunderthevariousprojects.

Thefirst thing to benotedis, that outofthese25 WSPsevenwerenot functioningat all
(seetable2).Themainreasonwhy theseWSPwerenot functioningwas lack of water.

As reasonsfor thisproblemwasgiven: Pressurein network(Kg Cham),seasonallackof
water (Ta.kmao).Forthe othertowns,it wasnotclearwhat thereasonwasfor this
problem.The two WSPin SvayRiengweresaidto be not functioningfor too greata
numberof private wells

Table2: Averagemonthlypurchaseofwaterby WW WSP,Nov 97 - Oct 1998

WW WSP S. Rieng Kg Cham Kg
Chhnang

Takmao Pursat Kampot Kratie *

Examined
1 0 0 57 49 278 316 71
2 0 n.a 67 37 36 379 129
3 - 0 0 61 82 381 29
4 - 0 0 - 80 793 55

Average 0 n.a. 31 49 119 467 71
Footnotes * March - Nov. 1998

n.a. Not available
- notexisting

Source WaterWorks in thevanoustowns

-5-
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It appearedthat theWW WSPin Kampotand Pursatareselling mostwate?(seetable2).
As watersellingpointswereestablishedfor theverypurposeof sellingwater,wemay
also concludethatthe WW WSPsin thesetownsaremostsuccessful.Anotherindication
oftheirsuccessis thefact that 100% oftheWSPsampledatrandomlyarestill I
functioning3 yearsaftertheyhavebeeninstalled.

However,anoteofcautionis warranted.The datacollectedfrom thewaterworksin I
Kampotmaynot tally fully with thosecollectedfrom thesellersat theWW WSPs.The
latter,without anyexception,indicatedthat theyhadno customersin therainy season,
andthat theiraveragedaily saleswasnil. TheWW in Kampot,on theotherhand,
provideduswith datafrom which it appearsthatthewatersuppliedto fourWW WSP
decreasessubstantiallyin themonthofOctober,but that thevolumestill remainsbetween
13 and76 m3 for that month,orbetween2 and 13 drumsper day.We areinclinedto
believethat theSellerswereexaggeratingthedeclinein sales.

Giventhesuccessoftwo townsandthelimited successin othertowns,animportant
questionin thisstudy is: whatarethedifferencesbetweenKampotandPursat,on theone
hand,andtheothertowns,on theotherhand?This questionwill be elaborateduponin I
section5.1 below. -

3.2 BreakEven analysisofWW WSP I
Thefinding that 7 out ofthe25 (or roughly 25 %) of theWW WSParenot selling any
waterwarrantscautionfor futureactivities.Ontheotherhand,it is very encouragingthat
75 %oftheWW WSPdo function,andthat 96 % oftherespondentsliving neara
functioning WWWSPpreferthatwater. This sectionexaminesthefmancialcriterionfor
successofaWW WSP. I
Theaveragecostof theWW WSPfunded from theSocialFundamountedto US $ 2,349
Forthoseconstructedunderthe Two TownsProject,thecostwereslightly lower: US $ I
2,200,whichmostlikely reflectstheexperiencegainedovertheyears.

An importantquestionis ofcourse,whetherit would bea financially sounddecisionto I
invest in a water selling point of thesamestructureas theWW WSP.Theanswerto this
questiondependson anumberofbasicparametersdetermining:thepricesreceivedand
paidfor water,themonthly sale,thesalaryto be paid to thesellerandthevolumesold.

Thisvolumesold is of coursethemain unknownvariable,which determinesthe
profitability. Themostappropriateanalysisfor evaluatinga financialinvestment
decisionis Cost-BenefitAnalysis.

_________________ I
2 Assumingthat all water purchasedis sold. Or, alternatively,assumingthat the percentageof
water thatwaspurchasedbut not sold (i.e wastedor givenaway) is the samein all towns.

-6- - I
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Appendix 12 presentsthetableof acostbenefitanalysisunderthe following realistic
assumptions:

Priceof water at WW WSP: 2000Riels/m3
Pricepaidby WW WSPto WW: 1000RieIIm3
Salaryof seller: US $ 10/month(in manyplacesit is an

additionalincome)
AnnualMaintenanceCost: 0.5 % of investmentcost

On thebasisoftheseassumptions,wehavecomputedthevolumeofwaterthatneedsto
be sold in orderfor thebenefitsto beequalto thecost.It appearedthatthisbreakeven
point arisesat 110 m3 ofwatersold. Investmentin aWW WSPis notprofitableif it sells
lessthanthis 110m3 of waterpermonth.If thesalesarehigherthanthisvolume,it makes
sense,from afinancialpoint ofview to investin aWW WSP.

It is evidentfrom table2, that thisvolumeis realisticin thesuccessfultownsofPursat
andKampot.In theunsuccessfultowns,SveyRieng,Kg ChamandKg Chhnang,the
volumessoldremainfar underthis breakevenpoint.

Yet, from asensitivityanalysisit appearedthat theseresultsarevery sensitiveto changes
in thepriceofthewaterat theWW WSP.If thepricewould be decreasedby 10 % (from
2,000to 1,800Riel) thevolumeofwaterthat needsto sold in orderto breakevenwould
haveto increaseby 30 m3 to 140,or morethan25 %.This obviously explainsthesellers’
reluctanceto reducetheirprices.

-7-



Surveyof WaterSel1in~Points March 1999

4. DESCRIPTION OF THE RESPONDENTS

This chaptergives a descriptionoftherespondentsin termsofanumberofimportant
socio-economicvariablesaswell astheirwateruse.Thedatapresentedbelow area
summaryof thedatacollectedwith the generalpart ofthequestionnaire.

An attempthasbeenmadeto detectdifferencesamongthetowns.It appeared,however,
that thecharacteristicsofthesegeographicaldistinctions,socio-religiousgroupsandage
andsexgroups,do not differ significantly. In orderto assessthedifference,Studentt-

testswereused,anddifferencesthatwerenot statisticallysignificantat the5 or 10 %
level arenot mentionedin this chapter3.

4.1 Socio-economiccharacteristics

In line with the intendedselectionoftherespondents,90 % were female.Thefemale
respondentshadan averageageof 39 years. The youngestwas 15 while theoldestwas

83. Theaverageageofthemenwas47 with aminimumof3l anda maximumof 65.

4.1.1 Education

Eighty-sevenpercentoftherespondentsattendedschoolwith 50 % havingcompleted
morethan6 years.All 14 men(or 100 %) indicatedtheyhadattendedschool,while for
thefemalerespondentsthispercentageamountedto 86.

On theaverage,therespondentscompleted5.8yearsof schools(with the95 %
confidenceinterval: 5.2 — 6.4 years).Thereappearedto beadifferencebetweenmenand
women:thewomenhadcompleted5.5 years(with 95 % conf.interval:4.9-6.1),while the
menhadcompleted8.8 yearson theaverage(95 % confinterval:6.7 — 10.9).As the
confidenceintervalsdo not overlap,wecansafelyconcludethat thefemalerespondents
hada significantlylower educationthanthemen.In spiteofthesmall numberof
respondents— N) this observationholdsat the5 % level.

4.1.2 Profession

It appearsfrom table3, that halfof therespondentsconsideredtheirfirst profession
“housewife”. Twenty-onepercentoftherespondentshasa secondoccupation,ofwhich
managingthehouseholdis againthebiggestgroup,while farmercomesthe second.Forty

The averagevaluesfor two groupsdiffer significantly at the 5 % level if the 95 % confidence
intervals of their averagesdo not overlapat all. The termConfidenceInterval may in this respectneed
someclarification. A sampleonly presentsa part of the population.As eachdifferent sampleof the
samepopulationwill comprisea differentcombinationof individuals,a different samplewill also give a
different averagevalue. The95 % confidenceinterval presentsthe rangewithin which the averagewill
fall in 95 Out of the 100 samples.For instance,if our samplegivesan averageageof 47 (for men) and
the 95 % confidenceinterval is 42 - 54 years,it meansthat 95 % of all sampleswill give an averageage
for men between42 and54 years.This is implies that thereis a5 % chancethat anysampleof the same
populationwould havean averageagelower than42 or higherthan54 years.

-8-
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percentofthosewith housewifeassecondoccupationareprincipallybusinesswomen;
another30 % arefarmer, and 17 % is govt servant.

Table3: Percentageof respondentsmentioningtheirfirst andsecondprofession I
First profession Second

Housewife 50% 17%

Business 20 % <1 %
Farming 15% 3%
Govtservant 10% <1%
Misc. 5 %
Total (% ofall
respondents)

100 % 21 %

4.1.3 Householdsize

Averagehouseholdsizeoftherespondentsamountsto six, with 90 % falling between
threeand nine persons per household.

4.1.4 Exposure

Thirty percentoftherespondenthasat leastonehouseholdmemberwhospent 3 months
ormoreoutsidetheirowntown, andcouldthusbeconsideredexposedto theoutside
world.

4.1.5 Income

As appearsfrom figure 1 andAppendix3, forty percentoftherespondentshavea
householdincomelower than100,000Riels,orUS $ 27 permonth.Thereappearednot
to beastatisticallysignificantdifferenceamongthe towns,whichmaybeexplainedby
thefact thatall householdshavein commonthattheylive nearaWSP.In addition,as
discussedin theintroductionto this report,theWSPswerein particularaimedat the
poorersectionsof thepopulation.Richerhouseholdsareexpectedto live closerto the
centreoftown, wheretheyhavebetteraccessto thetown’s facilities, includingahouse
connection.

4.16 Healthawareness

Tenpercentofthe respondentsdo not haveanyideawhy safewateris important.The
remaining90 %areawarethatbadquality wateraffectshealth.

However,62 % oftherespondentsdefinesafe water in terms of turbidity. Theyfeel that it
is sufficientthatwateris clearin orderto be safe.Only 5 % of thepersonswho
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mentionedthatwaterneedsto beclear(68%of all respondents),mentionasasecond
criterionthat oneshouldnot fall ill from drinking water

Only 25 % of all respondentsmentionedgermsasareasonfor unsafewaterasafirst
criterion.

Figure 1: Distributionof respondent’shouseholdincome

4.2 wateruse

4.2.1 Daily consumption

Table4 presentstheaveragedaily volumeofwaterusedby season

Table4: Averagedaily consumptionofwaterfor dry andrainy season,andtheir95 %
confidencelimits.

Averageper
household

95 % confidencelevel

Lower limit Upperlimit
Alluses—dry
season

285 255 323

All uses—rainy
season

183 152 214

Drinking water
only

8.4 9.6 10.8

% ofrespondentswith a householdincome
lowerthan....

100

‘~ 80 ~
41.)

~ 60 ~
0

0

50 100 150 200 250 300 >300

Monthly income(thousandsne!)
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I

Thedecline in water consumption,which correspondsto from 47 to 30 litres perperson
perday is significantatthe 5 % level. Themostlikely reasonfor thisdeclineis thedrop
in temperature duringthe rainy season leadingto lessbathingandwashing.

4.2.2 Watersourcespreferred

Therespondentswereaskedaboutthesourcestheypreferredduringthedry andtherainy
season.Manyrespondentson their own initiative mentionedthepreferenceofa second
source.

Table5: Percentageoftherespondentspreferringacertainwatersource,duringdry and I
rainy season

I
Waterpurchasedfrom aWaterSellingPoint (WW andotherWSP)is preferredby 86 %
oftherespondentsduring thedry season,with theWW WSPthemain seller.It is I
remarkablethat oftherespondentsmentioningasecondsource,23 % indicatea
preference for river water.

When therainscome,WSPsloosetheirrelativeimportanceto moretraditionalsources,
and in particularrainwaterharvesting.Yet theWW WSPstill accountsfor 44 % of the
respondents’preferences.

Theseobservationson thepreferencewill be furtherelaboratedin section5.3,wherewe
will try to explainthemin termsof theconsumers’characteristicsand thesource

characteristics

I

I
I

Source Dry season Rainyseason
preference 2nd preference pref. 2nd pref

0.WWWSP 71 - 44 -

1.OtherWSP 15 13 3 4
2.River 1 23 1 6
3.Pond 4 5 6 3
4. Rainwatertank 2 20 45 60
5.Ownwell 7 13 1 17
6. Well (not known
whetherown property)

- 25 - 7

Other - - - 3
Total 100 99 100 100
N 145 40 145 70

I
I
I
1
I

I
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5 FACTORS DETERMINING THE PREFERENCE FOR A WATER
SOURCE

This chaptertries to analysethereasonsfor thesuccessof WWWSPin sometowns,
while theyarenot functioningin othertowns.It first examinesthedifferencesbetween
consumers’ features in thetownswith successfulWW WSP(PursatandKampot) and in
townswheretheWW WSPareevidentlynot successful(SveyRiengandKg Chain).It
shouldbenotedthatthis is acomparisonbetweentwo groupsof towns andnotbetween
individual towns.

A secondcomparisonmadein this chapter(section5.2) is betweenthe respondentsin Kg
Chhnangliving aroundtheWW WSPsthataresuccessfulandthosearoundunsuccessful
WSP.

Theresultsof thesecomparisonsaresupported,in section5.3, by ananalysisofthe
reasons for thepreferencesasmentionedby therespondents.Section5.4 examinesthe
importanceofthepriceofthewater sold, and5.5 looksonly atrespondentswho live near
afunctioningWSP.

5.1 Comparison of2 groups of towns

It appearedthatthereareno statisticallysignificantdifferencesbetweentherespondents
in SvayRiengandKg Cham,on theonehand,andPursatandKampot,on theotherhand,
if it concernspersonalfeatures(age,education,numberofhouseholdmembersand
exposure).

As for thevariablespertainingto wateruse,it appearedthat therespondentsin Pursat
andKampot,on theaverage,uselesswaterduring therainy season(155 litres per dayper
household)thanin theothertwo towns(276 litresperdayperhousehold,seetable6).
Thereasonsfor this differencearenot clear.It did appear,however,that it doesnot result
from different family size.

Othervariablesin which thetwo groups of towns differ are:averagedistanceto WW
WSP, to non—WW WSP, perceptionofWW waterquality, andpriceofWW WSP
water. It is interestingto note,thatin thetownswhereWW WSParenQt successful,the
distancesto WW WSParesmallerandthedistanceto nQfl-WW WSPbigger.Apparently,
the factordistance doesnot explainthenoteddifferencein success.

Similarly, and contraryto expectations,thepriceofWW WSPis, on the average,lower
in thegroupofunsuccessfultownsthanin townswhereWW WSParesuccessful.This
maybeexplainedby areversecausality:watersellerssettingtheirpriceat aminimum

whenthesalesarelow dueto other factors.Accordingto this reasoning, the water sellers

- 12-
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I
I

do not feelaneedto useanabsoluteminimumprice,whentheWSPis successful I
anyway.

It alsoappearsthat thewaterquality oftheWW WSPis perceivedto bebetterin Pursat I
andKampot, thanin SveyRiengandKg Chain.Thisdifferencein perceptionmay also
contributeto the successof WW WSPin KampotandPursat.

Theaveragedistanceto wells (mostlywith ahandpump)is 17 meterin SveyRieng,
comparedto 145 metersin PursatandKampot.However,it appearsthatthe varianceof
this distanceis that big4,that theseaveragedistancesdo not differ significantly. (In other
words:anothersampleamongthepopulationin PursatandKampotmayhaveproduceda
far loweraveragedistanceto wells thanoursample).

Table6: Averagevaluesandtheir90 % confidencelimits for anumberofvariablesat
which thetwo groups of towns differ significantly.

Vanable AveragevalueSv R. and
Kg Cham

AveragevaluePursat+ Kampot

Vol. Consumed
duringrainy
season

276
(216—336)

155
(116—194)

Distanceto WW
WSP(in meters)

66
(47— 86)

150
(121—235)

Distanceto non-
WWWSP
(meters)

400
(257—542)

178
(120—235)

Distanceto well

(meters)

17

(7 - 27)
145

(-40—330)
PnceWW WSP
water
(Riel/liter)

.76
(.24—1.3)

2.85
(2.6—3.0)

% of respondents

believingWW
WSPwater:
- Looks good

9
(0.5 — 18)

9
(0.5—18)

3
(2—8)

51

(40—62)

51
(40—62)

47

(36—59)

- Tastesgood

- Smellsgood

The averagedistanceto wells in Pursatand Kampotdoesnot evensignificantly from zero(note

negativedistance, - 40, asthelower level of theconf. interval, in table 6)
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SeeAppendix 5 and6 for moredetails.

However,thereis no usedenyingthat thereareconsiderablymorewells in SvayRieng
than in thetwo successfultowns. In SvayRieng10 outofthe 16 respondentshavetheir
own well, while thereareno well ownersamongourrespondentsin PursatorKampot.
We maythusconcludethat it is likely that thepresenceofwells havesomerelevancefor
thesuccessofWSP,but it is apparentlynot thedistancethatcounts.

conclusion
From theanalysisin this section,wemayconcludethat, contraryto ourexpectationsthe
successor failureofWW WSPcannQlbeexplainedby differencein:
— Personalfeatures
— Distance
— Priceof water(weevenseeareversecausality).

5.2 Comparisonof respondentsaroundsuccessfuland unsuccessfulWW WSP in Kg
Chhnang

As wesawin table2, two out ofthefour WW WSPin Kg Chhnangvisited werenot
successful,accordingto the dataprovidedby theWW. In this section,thedifferences
betweenthebeneficiariesliving aroundthesuccessfuland unsuccessfulWSPare
analysed.

Student’sT-testoftheaveragesof someprincipalvariables(thesameasfor acomparison
betweenthegroupofsuccessfulandunsuccessfultowns)revealsthefollowing (seealso
appendix7 and8):

1. Thereareno differencesat the level ofpersonalcharacteristics,or atthe level ofwater
use.

2. Thesituationofwaterresourcesdoesdiffer: Thedistanceto WW WSPis far lessfor

therespondentsaroundthesuccessfulWSP(100meters)thanfor theunsuccessful
WSP(600meters).This differencemight resultfrom therespondentsreferringto a
working WSPratherthanone that is not functioningat all. Therespondentsaround
WSP3 and4 were apparentlynot thinking abouttheWW WSPthey areliving
nearby,but to onewhich is functioning,but ata far largerdistance5.

3. However,thedistanceto otherwatersources(non-WW WSPandriver) is also
smallerfor the respondentsaroundthesuccessfulthanaroundtheunsuccessfulWSP.
Thissuggeststhatthe successfulWSPis locatedin an areawith betterwaterresources
availability thantheenvironmentofthenon-successfulWSP.

This explanationwasdiscussedwith the interviewers,who confirmedit. They alsoaddedthat
theWWWSP3 and 4 that were not operationarepositionedcloseto theriver

- 14-
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4. All respondentsaroundthefunctioning WW WSP indicatedthatwateris always

available6,while only 50 % ofthosearoundthenon-functioningWSP saidthere
alwaysis water.

5. Theprice of water of non-WWWSPis significantly loweraroundthefunctioning
WW WSPthanaroundthenon-functioningWW WSP.Similar to thecomparisonof
thetwo groupsof towns,this suggestsareverserelationship:awell functioningWW
WSPforcesthecompetitionto lowertheirprices.Besides,thepriceofwaterarounda
non-functioningWW WSPis relativelyhighbecauseoftheconductof sellers.The
interviewersobservedthat somepeoplebuy waterfrom WW WSPordirectly from
the WW to sell it arounda WW WSPthat is not in operating. I

conclusion
This comparisonconfirmstheresultsof thecomparisonofthetwo groupsof townsin I
section4.1: theexplanationfor WW WSPbeingsuccessful,while othersarenot, doesnot
dependmuchon factorssuchaspersonalfeatures,distancefrom thehouseholdto WSP
andprices.

It is interestingthatthe WWsrelatethevery low salesof certainWW WSPto too
limited pressurein thedistributionnetwork,leadingto limited availability ofwater for -

theWSP.This observationis confirmedby the factthatWSParemostsuccessfulin
townsthat aregenerallyknown for goodmanagementofpublic watersupply, in I
particularKampot,butalsoPursatandKratie.

5.3 Reasonsfor preferring a specificsource

The respondentswerealsoaskedaboutthereasonsfortheirpreferenceof a specificwater
point. Irrespectiveofthewaterpointsused,availability ofwaterwasmentionedasthe
primereasonfor preferringawatersource(seetables7 and8) in thedry season as well as
in therainy season I
Theimportanceof thefactoravailability appliesalso for thehouseholdswho indicateda
preferencefor WW WSP(seeappendix4). However,when asecondreasonfor their I
preferencefor theWW WSPwasindicated,in more than50 % of the cases,quality was
mentioned.

Even theownersof aprivatewell (in SveyRieng,wherethereis no river neartheWW
WSP)indicatedthatthe mainreasonfor theirpreferencewasthequantityofwater
availability (andnot thedistanceto thesource).

I
6 The proportionof respondentsaroundthe functioning WW WSPwho indicatedthat wateris

alwaysavailabledoesnotappearm Appendix8, sincethe standarddeviationon this questionwaszero
(all indicatedit wasalwaysavailable)
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Furthermore,this finding hasalsobeenconfirmedby an observationofthe interviewers.
In Takeo,theynoted,somepeoplemovedto anotherWSPif thereis no drumcard
available(or if theselleroftheWW WSPis not there),eventhoughthe WW WSPmay
be far closerthantheotherWSP.

Conclusion
It appearedthat themainreasonwhy therespondentsprefera certainsourceis the
availability ofwater.Theconsumers,understandably,do notwant to go aWSPonly to
find out that little orno wateris available.Theypreferto walk abiggerdistanceorpay
slightly more if theyknow anotherwatersourcewherewater supplyis morereliable

Table7: Absoluteandrelativenumberofrespondentwith a given preference for water
source

Reason for pref in dry season

Cumulative
Frequency Percent Percent

Valid 1.
quantity 126 86.9 86 9
available
2. quality 16 11.0 97.9
3.
distance
from 1 .7 98.6

house
8. no
other
source 2 1.4 100.0

available
Total 145 100.0
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I

Frequency
Valid

Percent
Cumulative

Percent
Valid 1.

quantity 123 84.8 84.8
available
2.
quality 15 10.3 95.2
of water
3.
distance
from 2 1.4 96.6

house
5 1 .7 97.2
6. free of
charge 1 .7 97.9

others 3 2.1 100.0
Total 145 100.0

reason for preference source rainy season I
I

I
I
I
I
I
I
I
I
I
I
1
I
I
I
I
I
I
I
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5.4 Willingness to Pay (WfP) for water

Thestudyalsotried to assessthe impactofa changeofpriceof theWW WSP on the
choicefor watersource.Someforty percentoftherespondentswerepreparedto give up
usingotherwatersourcesif thepriceoftheWW WSPwasreducedby 50 Rielsor 100
Riel per drum7.

Onemight arguethatthesefindingsmightpointto (absolute)price elasticityofdemand
biggerthan1, whichwould imply thatthe grossrevenuesfrom selling waterwould
increasewhenthepriceis reduced.Yet, theresultsaretoo uncertainandtheriskstoo
highto recommendan reductionin thepriceasameansforincreasingwatersales.
Besides,virtually all sellersindicatedthattheyarenotpreparedto lowertheirprice in an
attemptto enlargetheirmarketshare,sincetheyfear for their income.

As for anincreaseof theprice,it appearedthat 76 % oftherespondentswho arepresently
usinga WW WSPwould continuedoing so, if thepricewould beincreasedby 50 Riel
per drum. In caseofan increaseby 100 Riel, thepercentagewould amountto 69 %. So
onemayroughly concludethatthepriceis not suchan importantfactorfor some70 % of
therespondentswho arecurrentlyusinga WW WSP8.This inelasticityofdemandwith
respectto pricemaybeexplainedby theknownhoursandvolumeat which theWW
WSPis supplyingwater.

A questionwasalsoaskedaboutthemaximumpricethat the respondentwaspreparedto
payfor adrum ofwaterfrom theWW WSP.Unfortunately,theresultsarenot useful
sincetheyappearedto besubjectto substantialstrategicbias9:e.g.,therearesome30
respondentswho indicatetheirmaximumWTPis less thanwhat theyarecurrently
paying.

5.5 Featuresof consumerspreferring a WW WSP.

Theprevioussectionsdealtwith thecharacteristicsofthewatersourcesthat determine
thepreferencefor awatersource.In thissection,wewill furtherexaminethefeaturesof
theconsumersthathaveapreferencefor WW WSP.Thesamephenomenawere
examinedin section5.1,wherewecomparedaveragesfor two groupsof towns
(successfulversusunsuccessfultowns).In this sectionwewill studythe individuals’

The numberofrespondentsansweringyesto the questionpertaining to a decreaseby 100Riel
was lessthan in case of the questionon a decreaseof 50 Rid per drum.

I.e if the pricedoesnot increaseabovea certainlinut. Doubling of theprice, for instance,may
haveamore tangibleimpact.

Strategicbias occurswhenthe respondentsbelievethey will benefitby deliberatelyunder-
reportingtheir max.Willingness to Pay.
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choicein greaterdepth.Obviouslywehaveto consideronly therespondentsthat are
living in thevicinity ofa WW WSPthatis working andnot onethat is not.
Thetechniqueusedin this sectionis regressionanalysis,by which we try to developan
equation comprising a series of independentvariablesandonedependentvariable.The I
dependentvariableis whetherornot therespondentpreferstheWW WSPto otherwater
sources.This choice(representedby adummyvariable— 0 for no; 1 for yes)will be
explainedby theindependentvariables. I
Therearevariousmethodsto arriveat aregressionequation.Appendix9 elaborateson
themethodusedin this section.Theresultsoftheregressionanalysisarediscussed
below, while theregressioncoefficientsfor thedryandtherainy seasonarepresentedin
Appendix 10 and 11 respectively. I
All townstogether— dry season
A modelappeared(seeappendix10) for which thecorrelationcoefficient(R) wasonly
0.245,which implies thatthemodelexplainsonly 6 % ofthevariationin thepreferences
(R2 = 0.06).However,theregressioncoefficientsareratherinsignificant,andthesame
appliesto theF- value10. I
Thisbadfit is dueto thefact thatduringthedry season96 %of therespondents(living
nearafunctioningWW WSP)preferthat WW WSP.Thepreferenceoftheremaining4
% (fourcases)canhardlybeexplainedby the independentvariables.

I
All townstogether— rainy season
Duringtherainyseason,thevariationin preferenceis slightbigger(seetable8)

Table8: Frequenciesof sourcespreferredduring therainy season— only the
respondentsnearafunctioningWW WSP I

Typeofsource Frequency Percentage
0. ww WSP 57 60.0
1. OtherWSP 2 2.1.1
2.River 2 2
3. Pond 1 1.1
4RainWatertank 33 34.7
Total 95 100

10 Furtherdeletingsomevariablesfrom our model, will raise the coefficientst-value,but will
further reducethe R and F value.
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Theregressionanalysisproducedamodel (seeAppendix 11) from which it appearedthat
peoplewith thefollowing characteristicsaremorelikely to opt for aWW WSP,when
theyaregiven the choicebetweenvariouswatersources:
— Personconsideringthetasteof WW WSPwatergood,
— Thosewho do not havea rainwatercollectiontanki and
— Who areliving at agreaterdistancefrom theriver.

The distanceto therainwatertank doesnot appearfrom this shortlist of importantvariables,
becausethereis hardly any variationin thevariables,sinceall rain water tankswill be in the household’s
premises
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6. CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

From theaboveonemayconcludethat theprimereasonfor successofaWW WSPis
availabilityofwater.TheWW WSParenot functioningin towns wherethepressurein
thenetworkis low, Kg. Cham,orwherethereis relatively low demand,suchasSvey
Rieng.Theyareworking well in the townswheretheWWarein generalwell managed
(Kampot,PursatandKratie)

The BreakEvenAnalysisof Chapter3, indictedthat, giventhecostof theWSP,thesales
shouldatleastbe 110 m3 per month. If it is lower thanthis volume,thereareprobably
moreinterestinginvestmentsto putone’smoneyin. If thevolume is higherthanthis 110
m3, theWW WSPmayalsobe a financially soundinvestment.Ofcourse,this reasoning
doesnot takeinto accountthesocialandhealthbenefitsoftheWW WSP,andshould
thereforebeconsideredasa supplementaryargumentto increasethesales,by ensuringa
reliablesupply.

During thedry season, practicallyall householdsarounda functioningWW WSPhavea
preference for this water from this source. Themain reason is the quantity of water

availableofwater(which apparentlyis betterthanof otherwatersources),followed by
perceivedwaterquality (for whichtasteandturbity areimportantparameters).

Eventheownersof awell in SveyRiengprefer their own sourcefor its betteravailability
of water,andnot for otherconveniencefactorssuchasdistanceor betterquality. We may
thereforeconcludethatpreferencefor sourceis to a greatextentdeterminedby the
reliability ofthat source,in termsof theprobabilitythat thereis no water available,when
theconsumerwill arriveat thesource.

During therainy season,thecompetitionis biggerbut alsoduring thisseasontheprime
factordeterminingthepreferencefor awatersourceis relatedto thequantityof water
available.This tallieswell with thefindingof theregressionanalysisthat distancefrom
thehouseto theriver (andabsenceof arain watercollectiontank)arefactorsdetermining
thepreference.

Personalfeaturessuchas the consumers’age,education,incomeandexposureareof
negligible importanceif it comesto choosingawatersource.This finding is theevident
from thecomparisonof the townswith successfulandunsuccessfulWW WSP,It is
confirmedby theanalysisof therespondentsin Kg Chhnangwheretwo out of thefour
WW WSParefunctioningreasonablywell andtwo not at all. Besides,it alsoappears
from theregressionanalysis,wherenoneofvariablesrelatedto personalfeatureshad a
regressioncoefficientthatdifferedsignificantly from zero.
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An interestingfinding is that eventhepriceof wateris ofcomparativelylittle
significance.Neitherthepriceof theWW WSP,northecompetingWSPappearedto be
of anysignificancein theregressionanalysis.At the levelofthetowns,wesawthat the
presenceofwell functioningWW WSP is likely to drive downthepricepaidat I
competingWSP.Thedataalso showedthat some70 % oftheusersoftheWW WSP
wouldbepreparedto acceptapriceincreaseof 100 rielsper drum,which is around25 %
ofthepricetheyarepayingnow. I
Finally, it hasbeenthe objectiveof theWW WSPto dissuadepeoplefrom usingriver
waterandusebetterquality WW water.We mayconcludehoweverfrom the abovethat
this objectivemayonly be achieved,if thewatersupplyat theWW WSPis very reliable.
If thetargetpopulationgetstheimpressionthattheyrunthe risk that thereis no or little
waterwhentheyarrive atthe WW WV~7P,theywill in future be inclinedto collectthe
waterfrom amorereliablesource,suchasariver orpond.

I
6.2 Recommendations

In line with theobjectivesofthestudy (seepage1), two different typesof I
recommendationsareformulated:for improvedsiteselectionandfor measuresto
improvetheattractivenessoftheexistingWW WSP. Additionally one general
recommendationfollows from theanalysis:

A) General
It is evidentfrom above,thatall projectsshoulddo theirutmostto ensurereliability of the
WW WSP,duringdesignaswell asoperatingthe facility.

A) Improvedsiteselection
With regardto newprojectsconsideringthe installationof WW WSP, it is recommended
1. To selecttownsand villagesthat arenot, literally andfiguratively,at theendof the I

pipeline.It doesnotmakesenseto constructWW WSPin townswherethereoften is
limited pressurein thenetwork.

2. To selectareaswithouthouseconnections.Thesehouseconnectionswill haveahigher
reliability thantheWW WSP,andmayprovidewateralsoto theneighbours.

3. Whenit is theproject’sobjectiveto dissuadepeoplefrom usingriver water,evenmore
attentionshouldbepaidto thereliability oftheWSP,sincerivers aregenerallyreliableas
far astheavailability ofwateris concerned.

B) Existing facilities
With regardto the existingfacilities, thefollowing is recommended:

1. A policy of decreasingpricesin orderto increaseamarketsharebeavoided,asit will I
only leadto erodingtheincomeofthewatersellers(astheythemselveshaveindicated),
making the investmentin WSPafar lessprofitableventure(especiallycomparedto other
investments) I

-22- - i

I
I



SurveyofWaterSelling Point& March 1999

2. A policy of increasingthe pricesat WW WSPmay,ontheotherhand,be cautiously
implemented.It is highly recommendedthatthe increasedprofit ofthesellersbere-
investedto upgradetheservicelevels(by e.g.buying a hoseto deliverat thehouses’
threshold),or to increaseavailability ofwater.

3. It maybeusefulto introducetransportableWSPthat arerefilled at theWW WSP,in
orderto enhancetheaccessibilityto areliablewatersource.Yet, thecoverageareaofa
WW WSPshouldneverbeexpandedattheexpenseofthereliability ofservicesdelivered
~t the WW WSP. Besides,thecoverageareashouldonly beexpandedto theextentthat
it canbedonein areliablemanner,viz, with waterdeliveredatthesamehoursin theday
andin sufficientquantity.

4 HealthandHygienecampaignsbe implementedat anincreasedscale,in orderto increase
theconsumers’awarenessabouttheneedfor safewater.
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PART A IDENTIFICATION OF RESPONDENT

1. LOCATION iowI..~
A. Town
B District
C. Commune
D Village

I

I

1 Age of respondent

2 Sexof respondent
Male 0
Female

years old
AGE

I

2

QNUM

I
I
I
I
I
I2 WaterSellingpoint WSP

2

I
3. Dateof the interview DATE

4. Numberofvisits to respondent: NUM\TIS

2
3

I

PART B GENERALINFORMATION ON TI{E HOUSEHOLD

Interviewer,observethefollowing

I
SEX I

I
I
1
I
I
I
I
I



3

EXPLANATIONA personbelongstoa household~fhe/shehassleptin thesamehousefor more

thansix monthsandusuallyshareshismealswith theothermembers.

3 How manypeoplebelongto your household”

Headof household
Spouse
Daughters
Sons
Parents
Relatives
Other

TOTAL TOTNIJM

4. Have you ever attendedany school?
Yes 1
No 0 -~ Question6

5. How manyyearsofschooldid you complete EDUC
years

6 May I know yourprofession.
Farmer
Agnculturallabourer
OtherLabour
Govt servant
Service
Busmess
Artisan
Housewife
Otherprofession

7. Did youor anyothermemberofyour household
spendmorethan6 monthsoutsidethisvillage?

Yes 1
No 0 ~ QuestionC 1 (Watersourcesused)

8. Wheredid heor shestay”

9. And for howmanymonthdid heor shestaythere? DURA

2
3
4
5
6
7
8
9, pleasespecify

PROF

OUTS

WHERE

Months



C WATER SOURCESUSED

1. How muchwaterdo you needfor your householdeveryday in

the dry season(all purposes)?
No ofdruinsorjars
Volperdrumorjar litres
Total Volume Litres

2 How muchwaterdo youneedfor yourhouseholdeveryday
m theramy season(all purposes)?

No. ofdrumsorjars
Vol perdrumor jar litres
Total Volume Litres

3 How muchdo you needfor drinking water only” NEEDDRI
Litres

4. Which sourcesof waterexist in the area,what is the distance
respondent?

River 1
Pond 2
Well 3
Ramwater tank 4
Others 9

I
5. If thereis anotherWSP,what is thesourceofthe water?

I
I
I
I
I

4

VOLDRY

VOLRAIN

1
I
I
I
I
I
I
I
I
I
I
I
I

to thehouseandare theyusedby the

Source Distancefrom
respondent’s
house(meters)

Usedby
respondent
0 = no; 1 = yes

Vanable
Names

WWWSP WWd and
WWu

OtherWSP OWSPCIand
OWSPu

River RIVERd and
RTVERU

Pond PONDdand
PONDu

Well WELLd and
WELLu

Ramwatertank RAINd and
RAINu

Others

I



6. Which of all thesesourcesdo you preferin the dryseason7
WWWSP 0
OtherWSP
River 2
Pond 3
Ramwater tank 4
Other 9, specify

7 What is the mostimportantreasonwhy you preferthis source
to theotheronesin the dry season? WHYPRDRY

Quantityof wateravailable
Quality of water 2
Distancefrom house 3
Tastesbetter 4
Other 9, specify

8 Whatis a secondreasonwhy you preferthis sourceto the
otheronesin the dry season?

Quantityof wateravailable 1
Quality of water 2
Distancefrom house 3
Tastesbetter 4
Other 9, specify

9 Which of all thesesourcesdo youpreferin the rainyseason?
WWWSP 0
OtherWSP I
River 2
Pond 3
Ramwatertank 4
Other 9, specify

10 Whatis themostiniportantreasonwhy do youpreferthis source
to theotheronesmtheramy season9

Quantityof wateravailable
Quality of water 2
Distance from house 3
Tastesbetter 4
Other 9, specify

11 Whatis a secondreasonwhy youpreferthis sourceto the
otheronesm therainy season?

Quantity of wateravailable
Quality of water 2
Distancefromhouse 3
Tastesbetter 4
Other

5

PREFDRY

PREFRAIN

WHYPRRAI

9, specify



12 Whatdo you feel aboutthetaste of WW WSPwater?
Do notknow 0
It hasa goodtaste
It hasametallic taste 2
Chlormetaste 3
Other 9, specify

13 Whatdo you feel aboutthe smellof theWW WSPwater?
Do not know 0
It is smellsgood
Not good 2
Other 9, specify

14. How doestheWW WSPwater look?
Do notknow
Good
Coloured
Unclear
Other

15 Do you thinkthattheWW WSPwateris safeto drink? SAFE
Do notknow 0

16. Is the waterfrom WSPalwaysavailablewhenyouneedit? AVAIL
No 0

17. How manyRielsdo you pay for thewater from the PWW
WWWSP

18. Whatis the pnceif you transportthewateronyour own cart? PTRANS1
Pnceperdrum,jar or contamer Rid
Volume perdrum,jar or contamer litre

19. How manyRielsdo you payfor thewater from another POTHER
WsP7

Pnceperdrum,jar or contamer
Volumeperdrum,jar or container

20 What is the pnceif you transportthewateron your own cart? PTRANS2
Priceper drum,jar or container Riel
Volumeperdrum,jar or contamer litre

6

TASTE

SMELL

LOOK

I
I
I
I
I
I
I
I

0

2
3
9, specify

Yes
No 2

Yes 1

Priceperdrum,jar or container
Volumeperdrum,jar orcontainer

I

Riel
litre

I
I
I

Riel
litre

1
I
I

I
I
I
I



7

21. If thepnceof the WW waterwould bereducedby R 50 per drum, LESS5O
would you stopusmgtheothersourcesandonly use the WW
waterinstead”

No 0
Yes 1 -~ Question 23

22. If thepriceoftheWW water would bereducedby R 100per LESS100
drum, would you thenstopusingtheothersourceandonly use
the WW water instead?

No 0
Yes 1

23. Wouldyou still usethe WW WSPif its pncewould increase PLUS5O
by 50 Rielsperdrum

No 0
Yes I

24. Would you still use theWW WSPif its pncewould increase PLUS100
by 100 Rielsperdrum

No 0
Yes 1

25. Whatis themaximumpriceyou would bepreparedto f~yfor
WW waterperdrum

Riel

26. Why doesoneneedsafedrmkmgwater? NEEDSAFE
Donot know 0
In ordernotto fall ill 1
Not to getdiarrhoea 2
Others 9

27. How would you defmesafewater7 DEFSAFE
Do notknow 0
Whenit hasa goodsmelland taste
Whenit is clear 2
Whenit is notcontaminatedwith germs 3
Whenyou do notfall ill afterdrinking it 4
Other 9, specify

28 Couldyou pleasealsogive the categoryin which your household’s INCOME
monthlyincomebelongs

1— 50,000Riels permonth 1
50,001— 100,000Rielspermonth 2
100,001— 150,000Rielspermonth -3
150,001— 200,000Rielspermonth 4
200,001— 250,000Ridspermonth 5
250,001- 300,000Rielspermonth 6

> 300,000Rielspermonth 7

No answer 0

wW



8

TWO TOWNS PROJECT

EVALUATION OF WATER SELLING POINTS

Questionnairefor Watersellers

December1998



9

1. LOCATION
A. Town
B District
C Commune. .

D. Village ..

2. Date

3. WW WaterSelling Pointnumber.

2
3
4

-5

4. NameWaterSeller

5. Sexwaterseller
female 0
male 1

6. AgeWaterSeller

7. How long haveyoubeenworkmgasa waterselleratthis point?

months

8. Whatkindof training didyou receivebeforeyou startedsellingwater?
None 0
framingby WW 1
other 9, specify

9 How manycustomersdo you haveat this WSPperday in the dry season?

10 How muchwater do you selleveryday(on theaverage)in the dry season9
m3

11. How many customersdo you haveat this WSPperdaym therainyseason7

12 How muchwater do you selleveryday(on the average)in therainyseason9
m3

13. How muchdo you chargefor thewater7
Priceperdrum,jar or container Riel
Volume perdrum,jar or container Litres



10

14. Whatdo you chargeif acustomerhas its owntransport?
Priceperdrum,jar or container Riel
Volumeperdrum,jar orcontainer Litres

15. Why do you think thatyour customerspreferyourwaterto theothersources7
Shortdistance I
Availability 2
Betterquality 3

4
Other 9, specify

16 Why do you think otherpeoplepreferothersources7
Shortdistance 1
Availability 2
Betterquality 3
Other 9, specify

17. Would it be possiblefor you to reduceyour pnceby R 50/drum?
No 0 4 Question19
Yes 1 4 Question18

18. Would it be possiblefor you to reduceyourpriceby R 100/drum7
No 0
Yes 1 4 Question20

19. Why not?

20. Whichconstraintsdo you facein sellingwater?
None 0
Waternot alwaysavailable 1
Waterqualitynotgood 2

3
4

other 9, specify

21 Couldyou suggestsomemeasuresthatwould increaseyour sales”



1

QUESTIONFORWATER WORKSDIRECTOR

TOWNS

DATE.

Couldyou give us thefollowing mformatinon theWW WSP:

How do you feelthatthe salesof theseWW WSPmaybeincreased?

I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

WW WSP Month Monthly Sales Pncepaidto Pricereceivedby
(m3) WaterWorks sellorfor hissales

(Rim3) (R/m3)

I
I
I



Survey of W~iterSellini~Points - January1999

Appendix2; Variablesexaminedin the study:

A) Households

Factor Variable Specification

Charactenstics
householdmembers

Age

Education

Occupation

Income

Age of householdhead~

Typeofschoolcompleted
by mosteducatedmember

Dummy;0 for agricultural;
1-6 for otherwise
Incomecategories

Distancefrom water
sources

Distancefrom
WW’sWSP

Distancefrom
otherWSP,
river/pond.,well
etc

Meters

Meters

Needfor water Householdsize
Consumptionof
water
Presenceof
ammals

# of personsliving in
household
Litres PC perday

Numberof cattleownedand
keptnearhomestead

Householdattitudes Externalexposure Dummy; 1 if anymale

memberhashadexposureto
life outsidevillage for a
penodexceeding3 months;
0 if no exposure

RelativeCost Priceof waterfrom
WW’s WSP

Priceofalternative

Rldrum

Ridrum

Existing
arrangement for

water

Perceptionof
quality of waterused

Sourcesavailable

Sourcesused

Purchased

Opinionon water
quality of WW
WSPand
competingsource

Codefor every source

Codesfor everysource

Rielspaidperdrum (220
litres)

Dummy; I if respondent
considerswatersafefor
health;0 otherwise

2
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3

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

sources

Changedchoicein
caseofprice
reductions

What if WW’s WSP50,
100, 150 Riel cheaperthan
presentprice.

HealthAwareness Definition of safe Codesfor variousanswers
water

Knowledgeof Codesfor vanousanswers
importancesafe
water

B) FromWWWSP’soperator

Factor Variable Specification
Characteristics Operator’ssex Dummy
seller

Operator’sage Years

Expenencesellerat No ofmonths
WWWSP

Trainingreceived
Performance AverageNo of Number

clientsperdayper
season

Cubicmeter
Watersalesper
season

Riel
Price

Explanations Constraintsfaced Codefor everyanswer

Seller’sperceptionof
clients’ preference

Reasonsfor price
setting



SurvevofWateLSeJlin~Points - Auoendices

Appendix 3: Respondent’sincomedistribution(household’smcome)

households income

Frequency
Valid

Percent
Cumulative

Percent
V~1id 1-

50,000 7 5.5 5 5

50,001-

100,000 46 359 41.4

100,001 -

150,000 53 41.4 82.8

150,001-
200,000 15 11.7 94.5

200,001-

250,000 1 .8 95.3

250,001-

300,000 4 3.1 98.4

>

300,000
2 1.6 100.0

Total 128 100.0

4



SuryevofWaterSel1in~Points - Anruendices Tiunii~ury1999

Appendix4: Reasonsfor preferencefor WW WSPin dry season

Reason for pref In dryseason

S
Frequency

Valid
Percent

Cumulative
Percent

Valid 1
quantity 87 84.5 84.5
available
2 quality 14 13.6 98 1

ctistance
1 1.0 990

house
8 no
other
source 1 1.0 100.0

available
Total 103 100.0

2nd reason pref dry season

Valid Cumulative
Frequency Percent Percent

Valid 2.
quality 13 54.2 54.2
of water
3.
distance
from 6 25.0 79.2

house
4.
tastes 2 8.3 87.5
better
9. other 3 12.5 1000
Total 24 100.0

5
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Appendix 5: Averagevaluesandtheir 90 % confidenmceintervalsfor SveyRiengandKg
Cham

One-Sample Test

Test Value = 0
90% Confidence

Interval of the
Mean

Difference
Difference

Lower Upper
3545 3254 38 37

age
Number of
Years of

642 531 754School
compieted
Total number
ofhh 552 484 619
members
any member 3
months or

19 686E-02 31more outside
village
Volume of
water used in

25818 201 10 31526dry season
(1/day)

Volume of
water used in

27606 21625 33588rainy season
(I/day)

Consumption
of dnnking 848 694 1003
water (1/day)
why does
one need safe 115 95 1 35
water
2nd reason for
need safe 2 20 1 96 2 44
waterO0
ww wsP
water always

28 14 42available when
needed?
Distance to
W’iNWSP 6648 4730 8566
(meters)
Distance to
non- WW WSP 400 00 257 33 54267
(meters)
distance to

5550 4309 6791pond (meters)
distance to

232 86 81 70 38401nver (meters)
Distance to

1729 916 2543weli (meters)
look goodS’ 9 09E-02 4 83E-03 18
taste good? 9 09E-02 4 83E-03 18
smeli good~’ 3 03E-02 -2 1E-02 8 16E-02
pnce water
from WW WSP 763 .240 1 287
(nei/litre)
pnce water
fromnonW~ 1545 846 2245
WSP (riel/litre)

6



Survey of WaterSe11in~Points - Ani-ipn~-1it--e~ January1999

Appendix6: Averagevaluesandtheir90 % confidenceintervalsforPursatandKampot

One-Sample Test

Test Value = 0
90% Confidence

interval of the
Mean

Difference
Difference

Lower Upper

age
Number of
Yearsof
School
completed
Total number
ofhh
members
any member 3
months or
more outside
village
Volume of
water used in
dry season
(I/day)
Volume of
water used in
raIny season
(I/day)
Consumption
of drinking
water (I/day)
why does
one need safe
water
2nd reason for
need safe
waterOO
wwwsP
water always
available when
needed?
Distance to
ww wsP
(meters)
Distance to
non- WW WSP
(meters)
distance to
pond (meters)
distance to
flyer (meters)
Distance to
well (meters)
look good?
taste good?
smell good?
pnce water
from ~JWJWSP
(rtei/litre)
pnce water
from non WW
WSP (nei/litre)

3923

5 68

618

25

292 28

15537

9 21

1 28

300

47

15005

17806

7654

278 54

14500

51
51
47

2 805

709

3625

4 89

575

15

24985

11625

816

114

158

36

121 76

12071

41 63

17696

-329

40
40
36

2643

434

4221

6 47

6 60

35

334 71

19449

1026

1 42

4 42

59

17835

235 40

111 45

380 12

293 29

62
62
59

2 968

985

7
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Appendix 7: Averagevaluesofa numberofvariablesandtheir 90 % confidencelimit in
Kg Chnang,unsuccesfulWSP

One-Sample Test

Iest Value = 0

90% Confidence
Interval of the

Mean
Difference

Difference
Lower Upper

4392 4136 4647
age

Number of
Years of

550 404 696
School
completed
Total number
ofhh 592 5.27 656
members

any member 3
months or

.42 15 .68more outside
village

Volume of
water used In

17500 83.95 26605
dry season
(I/day)

Volume of
water used in

102.50 2845 176.55
rainy season
(I/day)
Consumption
of drinking 7.00 526 8 74
water (I/day)
why does
one need safe .92 65 118
water

wwwSP
water always

.50 23 77available when
needed?

Distance to
WWWSP 60917 29352 92482
(meters)
Distance to
non- WWWSP 275 00 224 62 325 38
(meters)
distance to

60 00 41 98 78.02pond (meters)

distance to
72000 42307 101693river (meters)

Distance to
3627 1038 6217well (meters)

pnce water
from non WiN 3 409 1 563 5 255
WSP(nel/litre) ~ ~

8
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Appendix8:

Averagevaluesofa numberofvanablesand their90 % confidencelimit in

Kg Chnang,succesfulWSP

One-Sample Test

Test Value 0
90% Confidence

interval of the
Mean

Difference
Difference

Lower Upper
rcesponaeni S

age
Number of
Years of
School
completed
Total number
of hh
members
any member 3
months or
more outside
village
Volume of
water used in
dry season
(i/day)
Volume of
water used in
rainy season
(I/day)
Consumption
of dnnking
water (I/day)
why does
one need safe
water
Distance to
wwwSp
(meters)
Distance to
non- WW WSP
(meters)
distance to
nver (meters)
Distance to
well (meters)
look good?
taste good?
smell good?
pnce water
from WW WSP
(nel/litre)
pnce water
from non WW
WSP (nel/litre)

3842

4 42

6 33

67

161 67

9417

867

92

7792

10000

9222

5875

50
50
50

3 178

390

3275

288

550

41

12867

6714

644

57

5725

-21569

3895

-1385

23
23
23

2865

-367

4408

596

717

92

19467

121 19

1089

1 28

9858

41569

14749

131 35

77
77
77

3 492

1147

9



Survey of Water Selline Pnirite - Annendices Januarv 1999

Appendix9: A noteon regressionanalysisused

Thetechniqueusedfor ouranalysiswasOrdinaryLeastSquareregressionanalysis,
with thepreferenceas thedependentvariable.Sincethis techniquerequiresvariables
at ratio level, or dichotmousvariables(dummies— yesorno), thevariableonwater
sourcepreferedhadto be recoded.If arespondentpreferedtheWW WSP(s)hewas
givencode1. If anyothersourcewasprefered,thecodewas0.

Regressionmodelsweredevelopedwhile usingthe“backwardestimationmethod”: an
initial modelwasbuilt comprisingall variables(in thedatabase)thatcouldpossiblebe
of any significance.Often thismodelcomprisedsome20 independentvariables.The
initial regressionequationwascomputedandconsequentlytheleastsignificant
variablesweredeleted(basedon estimatedprobabilitiesof theF value),afterwhich
themodelwasre-run.

After 20 odd iterations,amodelusuallyappearedwith a reasonableR (at leastlarger
than0.40,preferablylarger than0.50)andF values(at leastlargerthan4.0,preferably
largerthan6), andregressioncoefficientsthatweresignificantlynon-zero(atthe5 or
10 % level). We selectedthe modelcomprisingmostvariableswith significantly non-
zerocoefficients.

10
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Appendix 10: Resultsofregressionanalysis— all functioningWW WSP Dry Season

Method: flrdrnarv T.eastSauare
Dependentvanable: WW WSPpreferedduringdry season- yes or no

Coefflclent&

Model

Unstandardized
Coefficients

Standar
dized

Coefficie
nts

t 81g.B Std. Error Beta
1 (Uonstant)

look good?

Consumption
of drinking
water (I/day)
Distance to
non-WWWSP
(meters)
price water

SD
(riel/litre)
Distance to
WW WSP
(meters)

.909
2 6E-02

2 8E-04

35E-04

-4.2E-02

9.9E-05

.057

.046

.004

.000

.025

.000

.066

.008

143

-.198

.055

15.893
.580

.072

1.240

-1.706

.471

.000

.564

.943

.218

.091

.639

R
R2
R2 adj
F
Sign

= 0.245
= 0.06
= 0.08

= 1,15
= 0339

a. Dependent Variable: WW WSP prefered in dry season
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Appendix 11: Resultsof regressionanalysis— all functiornngWW WSPrainy Season

Method:OrdinaryLeastSquare
WW WSPpreferedduring rainyseason-yesornoDependentvanable:

CoefflcIent~

Model

Unstandardized
Coefficients

Standar
dized

Coefficie
nts

t Sig.B Std. Error Beta
1 (eonstant)

FARMER2

good?
distanceto
nver
(meters)

608
508

-.301

5.8E-04

.086

.237

.095

000

.207

-.307

.195

7.042
2.145

-3.179

2 031

.000

.035

.002

.045

a. Dependent Variable: WW WSP prefered in rainy season

0.39
0.16
.13
5.6
0.00

R =

R2 =

R2adj =

F =

Sign =

12
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Appendix12. Simple financialCostBenefitAnalysis

PresentValue(Rids) 11,453,067 11,843,527 390,460

Discountrate 10%

Basicassumptions~

— CostofWW WSP(US $)
— Exchangerate RielsflJS$
— Pnceofwatersold atWW WSP(Riels/m3)
— Pncepaidto WW (Riels/m3)
— Margin for WW WSP (Riels/m3)
— Volume soldpermonth(m3)

COST
Investment
+ maintenance

Salanes Total
Revenues Revenues-Cost

2

3
4
5
6
7
8
9

10
11

12
13
14
15
16
17
18
19
20

21
22
23
24
25
26
27
28

29
30

8,140,000
8,140
8,140
8,140
8,140
8,140
8,140
8,140
8,140
8,140
8,140

8,140
8,140
8,140
8,140

8,140
8,140
8,140
8,140
8,140
8,140
8,140
8,140
8,140
8,140
8,140
8,140
8,140
8,140
8,140

222,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000
444,000

8,362,000
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140
452,140

660,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000
1,320,000

(7,702,000)
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860
867,860

2200
3700
2000
1000
1000

110
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