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AďstƌaĐt 
This ƌepoƌt shoǁs the ƌesults of a gƌoup pƌojeĐt Đaƌƌied out ďǇ CoŵŵuŶitǇ Wateƌ aŶd SaŶitaioŶ MSĐ 
studeŶts at CƌaŶield UŶiǀeƌsitǇ: aŶ aŶalǇsis of household suƌǀeǇ data ĐolleĐted thƌough the 
CoŵŵuŶitǇ Wateƌ Plus pƌojeĐt iŶ IŶdia. Foƌ the data aŶalǇsis, suƌǀeǇs fƌoŵ ϭϬ Đase studies ;eaĐh 
ĐoŵpƌisiŶg thƌee ͚ďest pƌaĐiĐe͛ ǀillages aŶd oŶe ͚ĐoŶtƌol͛ ǀillageͿ ǁeƌe aǀailaďle. FolloǁiŶg data 
ǀalidaioŶ aŶd ǀeƌiiĐaioŶ, suƌǀeǇs fƌoŵ seǀeŶ Đase studies ǁeƌe deeŵed of suitaďle ƋualitǇ to ĐoŶduĐt 
fuƌtheƌ aŶalǇsis. To alloǁ ĐoŵpaƌisoŶs of seƌǀiĐe leǀels, a Đoŵposite iŶdiĐatoƌ ǁas Đƌeated to aggƌegate 
iǀe iŶdiǀidual paƌaŵeteƌs of ǁateƌ seƌǀiĐe. UsiŶg the geoŵetƌiĐ ŵeaŶ ǁith thƌesholds ǁas fouŶd to 
ďe the ŵost suitaďle ŵethod of aggƌegaioŶ. Ϯϵ hǇpotheses of ĐoƌƌelaioŶ ǁeƌe tested, aŶd ϭϳ fouŶd 
to ďe sigŶiiĐaŶt. Soŵe of the ŵaiŶ iŶdiŶgs aƌe that ĐoŵŵuŶal ǁealth is oŶe of the ŵost iŵpoƌtaŶt 
faĐtoƌs afeĐiŶg seƌǀiĐe leǀels iŶ a ǀillage, aŶd that household ĐoŶŶeĐioŶs aƌe the oŶlǇ teĐhŶologǇ 
ǁhiĐh ĐaŶ pƌoǀide a high leǀel of seƌǀiĐe. This suppoƌts the ĐuƌƌeŶt dƌiǀe aĐƌoss the WaSH seĐtoƌ to 
ŵoǀe toǁaƌds household ĐoŶŶeĐioŶs – illustƌated ďǇ the pƌoposed iŶĐlusioŶ of aŶ iŶdiĐatoƌ of 
pƌoǀidiŶg ͚a ďasiĐ dƌiŶkiŶg ǁateƌ souƌĐe ǁhiĐh is loĐated oŶ pƌeŵises͛ iŶ SustaiŶaďle DeǀelopŵeŶt 
Goal ϲ.ϭ.  
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I Goal 
The CoŵŵuŶitǇ Wateƌ Plus ;CW+Ϳ pƌojeĐt is a thƌee Ǉeaƌ ƌeseaƌĐh iŶǀesigaioŶ iŶiiated iŶ Apƌil ϮϬϭϯ to 
gaiŶ ŵoƌe iŶsights oŶ the tǇpe, eǆteŶt aŶd stǇle of suppoƌiŶg eǆteƌŶal eŶiies ;the ͚plus͛Ϳ foƌ 
sustaiŶaďle CoŵŵuŶitǇ MaŶageŵeŶt ;CMͿ pƌogƌaŵŵes as ǁell as the ƌesouƌĐes iŵpliĐaioŶs of this 
͚plus͛ ;Sŵits et al., Ŷ.d.Ϳ. CƌaŶield UŶiǀeƌsitǇ is pƌoǀidiŶg oǀeƌall pƌojeĐt ĐooƌdiŶaioŶ. 

The pƌojeĐt ĐoŶduĐts aŶ iŶ-depth studǇ of ϮϬ ǁidelǇ Đlaiŵed ĐoŵŵuŶitǇ-ŵaŶaged ƌuƌal ǁateƌ supplǇ 
suĐĐess stoƌies aĐƌoss IŶdia, lookiŶg at theiƌ degƌee of suĐĐess ;iŶ ƌespeĐt to the ǁateƌ supplǇ seƌǀiĐe 
leǀels, the leǀel of ĐoŵŵuŶitǇ ŵaŶageŵeŶt, aŶd the peƌfoƌŵaŶĐe of the seƌǀiĐe pƌoǀideƌͿ aŶd 
ideŶifǇiŶg eŶaďliŶg eŶǀiƌoŶŵeŶt faĐtoƌs foƌ suĐĐessful CM. The oǀeƌall oďjeĐiǀe is to get ďeteƌ 
eǀideŶĐe of ǁhat a suĐĐessful suppoƌt pƌogƌaŵŵe looks like aŶd ǁhat it Đosts.1 

As paƌt of the data ĐolleĐioŶ pƌoĐess, household suƌǀeǇs haǀe ďeeŶ ĐoŶduĐted iŶ fouƌ ǀillages foƌ eaĐh 
studǇ. These suƌǀeǇs aƌe pƌiŵaƌilǇ desigŶed to ǀalidate ǁhetheƌ oƌ Ŷot the ǀillage iŶ ƋuesioŶ is tƌulǇ 
͚ďest pƌaĐiĐe͛ ďut also ĐolleĐt data oŶ Ŷuŵeƌous soĐio-eĐoŶoŵiĐ faĐtoƌs, poteŶial eǆplaŶatoƌǇ 
ǀaƌiaďles.  

The aiŵ of this gƌoup pƌojeĐt ǁas to iŶteƌƌogate the data to uŶdeƌstaŶd ǁhat leǀel of aŶalǇsis Đould 
ŵeaŶiŶgfullǇ ďe ĐoŶduĐted, aŶd estaďlish soŵe iŶteƌiŵ iŶdiŶgs. Fuƌtheƌŵoƌe, the lessoŶs leaƌŶt 
thƌough ĐaƌƌǇiŶg out this ǁoƌk haǀe iŶfoƌŵed the ĐoŵpilaioŶ of a guide oŶ ͚Best PƌaĐiĐe foƌ 
Household SuƌǀeǇs .͛ 

II CoŶĐeptual fƌaŵeǁoƌk 

II.ϭ CoŵŵuŶitǇ MaŶageŵeŶt foƌ ƌuƌal ǁateƌ supplǇ 

CoŵŵuŶitǇ MaŶageŵeŶt ;CMͿ is the pƌe-eŵiŶeŶt ŵodel foƌ ŵaŶagiŶg ƌuƌal ǁateƌ supplies iŶ ŵaŶǇ 
loǁ-iŶĐoŵe ĐouŶtƌies, iŶĐludiŶg aĐƌoss laƌge paƌts of IŶdia ;HaƌǀeǇ & ‘eed, ϮϬϬϲͿ. CoŵŵuŶitǇ 
paƌiĐipaioŶ iŶ ǁateƌ supplies eŵeƌged iŶ the late ϭϵϳϬs as a ƌespoŶse to the failuƌe of goǀeƌŶŵeŶts 
to pƌoǀide ĐleaŶ ǁateƌ to theiƌ populaĐe, aŶd ƌeleĐted a desiƌe to eŶsuƌe that ĐoŵŵuŶiies ǁeƌe fullǇ 
iŶǀolǀed iŶ all aspeĐts of deǀelopŵeŶt ;ǀaŶ Wijk-Sijďesŵa, ϭϵϴϭͿ. 

DuƌiŶg the IŶteƌŶaioŶal DƌiŶkiŶg Wateƌ aŶd SaŶitaioŶ DeĐade ;the ϭϵϴϬsͿ CM ďegaŶ to ďe applied 
sǇsteŵaiĐallǇ, ǁith the deǀelopŵeŶt of ͚Village Leǀel OpeƌaioŶ aŶd MaiŶteŶaŶĐe͛ ;Caƌteƌ et al., 
ϭϵϵϵͿ. This ǁas seeŶ as a ǁaǇ of dƌaŵaiĐallǇ iŶĐƌeasiŶg aĐĐess to ĐleaŶ ǁateƌ, iŶ ǁhat ǁas thought to 
ďe a Đost efeĐiǀe ǁaǇ ;MĐCoŵŵoŶ et al., ϭϵϵϬͿ. Fuƌtheƌ ƌeiŶeŵeŶts duƌiŶg the ϭϵϵϬs saǁ the 
iŶlueŶĐe of Ŷeo-liďeƌalisŵ ǁith the adopioŶ of the ͚ deŵaŶd ƌespoŶsiǀe appƌoaĐh .͛ CoŵŵuŶiies ǁeƌe 
eǆpeĐted to eǆpƌess deŵaŶd ďefoƌe seƌǀiĐes ǁeƌe iŵpleŵeŶted, oteŶ though ĐoŶtƌiďuiŶg a shaƌe of 
the Đapital Đosts ;‘out, ϮϬϭϰͿ. 

Hoǁeǀeƌ, despite the suĐĐess of CM iŶ suppoƌiŶg the ƌapid eǆpaŶsioŶ of ǁateƌ seƌǀiĐes to ƌuƌal 
ĐoŵŵuŶiies, theƌe is a gƌoǁiŶg ĐoŶseŶsus that the appƌoaĐh is ƌeaĐhiŶg the liŵits of appliĐaďilitǇ 
;MoƌiaƌtǇ et al., ϮϬϭϯͿ. PaƌiĐulaƌlǇ as ĐoŵŵuŶiies deŵaŶd ďeteƌ seƌǀiĐe leǀels ;ǁhiĐh, this ƌepoƌt 

                                                           
1 Further information on the CW+ project can be found at 

http://www.waterservicesthatlast.org/countries/india_community_water_plus_project/community_water_pl

us 

http://www.waterservicesthatlast.org/countries/india_community_water_plus_project/community_water_plus
http://www.waterservicesthatlast.org/countries/india_community_water_plus_project/community_water_plus
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ǁill deŵoŶstƌate, ŵust ŵeaŶ piped ǁateƌ suppliesͿ the ĐapaĐitǇ of ĐoŵŵuŶiies to ŵaŶage aŶd 
iŶaŶĐe theiƌ oǁŶ seƌǀiĐes is uŶĐeƌtaiŶ. 

Theƌe is a gƌoǁiŶg ĐoŶseŶsus that to eŶsuƌe sustaiŶaďilitǇ of ĐoŵŵuŶitǇ ŵaŶaged ǁateƌ supplies, 
ĐoŵŵuŶiies Ŷeed oŶ-goiŶg suppoƌt fƌoŵ goǀeƌŶŵeŶts aŶd otheƌ eǆteƌŶal aĐtoƌs ;MoƌiaƌtǇ et al., 
ϮϬϭϯͿ. The CW+ pƌojeĐt aiŵs to ideŶifǇ aŶd ƋuaŶifǇ the Ŷatuƌe aŶd ƌesouƌĐe iŵpliĐaioŶs of this 
suppoƌt foƌ the iƌst iŵe. 

II.Ϯ The seƌǀiĐe leǀel appƌoaĐh 

 The geŶeƌal appƌoaĐh 

Theƌe is a desiƌe aĐƌoss the WaSH seĐtoƌ to Đategoƌise the ƋualitǇ of ǁateƌ supplies people aĐĐess, 
ďoth to eǀaluate the efeĐiǀeŶess of pƌogƌaŵŵes aŶd to alloǁ foƌ ŵoŶitoƌiŶg agaiŶst ŶaioŶal aŶd 
iŶteƌŶaioŶal taƌgets. The ŵost ǁidespƌead ĐategoƌisaioŶ is that used ďǇ the JoiŶt MoŶitoƌiŶg 
Pƌogƌaŵŵe ;JMPͿ to ŵoŶitoƌ pƌogƌess agaiŶst the MilleŶŶiuŵ DeǀelopŵeŶt Goals ;MDGsͿ: that is to 
ĐlassifǇ dƌiŶkiŶg ǁateƌ souƌĐes as iŵpƌoǀed ;e.g. piped supplies, pƌoteĐted ďoƌeholesͿ oƌ uŶiŵpƌoǀed 
;e.g. suƌfaĐe ǁateƌ, uŶpƌoteĐted dug ǁellͿ ;JMP, ϮϬϭϰͿ. 

This appƌoaĐh pƌoǀides liŵited gƌaŶulaƌitǇ, aŶd doesŶ͛t alloǁ poliĐǇ ŵakeƌs to difeƌeŶiate ďetǁeeŶ 
poteŶiallǇ difeƌiŶg leǀels of seƌǀiĐe fƌoŵ the saŵe tǇpe of souƌĐe. Fuƌtheƌŵoƌe, the eŵphasis oŶ 
teĐhŶologǇ ĐaŶ lead to a foĐus oŶ ďuildiŶg Ŷeǁ iŶfƌastƌuĐtuƌe ƌatheƌ thaŶ eŶsuƌiŶg people ƌeĐeiǀe the 
plaŶŶed leǀel of seƌǀiĐe ;MoƌiaƌtǇ et al., ϮϬϭϭͿ. AŶ ot-Ƌuoted iŶdiĐatoƌ of this is that aĐƌoss Suď-
SahaƌaŶ AfƌiĐa ϯϲ% of haŶdpuŵps aƌe ŶoŶ-fuŶĐioŶal ;‘WSN, ϮϬϬϵͿ - deliǀeƌiŶg a loǁ leǀel of seƌǀiĐe 
ǁhiĐh ǁould ŶoŶetheless ďe Đlassiied as ͚iŵpƌoǀed͛ ďǇ the JMP deiŶiioŶ.  

ϮϬϭϱ ŵaƌks the eŶd of the MDGs aŶd the staƌt of the SustaiŶaďle DeǀelopŵeŶt Goals ;SDGsͿ. Although 
the MDG taƌget to ͚Halǀe, ďǇ ϮϬϭϱ, the pƌopoƌioŶ of the populaioŶ ǁithout sustaiŶaďle aĐĐess to safe 
dƌiŶkiŶg ǁateƌ͛ ǁas ŵet iŶ ϮϬϭϬ ;JMP, ϮϬϭϰͿ, ϳϰϴ ŵillioŶ people gloďallǇ sill laĐk aĐĐess to aŶ 
iŵpƌoǀed ǁateƌ souƌĐe. WheŶ Đoupled ǁith the faĐt that aĐĐess to aŶ iŵpƌoǀed souƌĐe ŵaǇ Ŷot ƌesult 
iŶ aŶ aĐĐeptaďle seƌǀiĐe leǀel, it is Đleaƌ that theƌe is a Ŷeed to ŵoǀe to ďoth ŵoƌe ĐhalleŶgiŶg taƌgets 
;ǁhiĐh the SDGs aƌeͿ aŶd a ŵoƌe ŶuaŶĐed foƌŵ of ŵoŶitoƌiŶg if the huŵaŶ ƌight to ǁateƌ is to ďe 
ƌealised.  

The aiŵ of the seƌǀiĐe leǀel appƌoaĐh is to ŵoǀe aǁaǇ fƌoŵ assessiŶg aĐĐess to ǁateƌ aŶd foĐus oŶ the 
aĐtual seƌǀiĐe people ƌeĐeiǀe. OŶe ǀeƌsioŶ of ŵeasuƌiŶg seƌǀiĐe leǀels has ǁateƌ supplǇ ďeiŶg sĐoƌed 
oŶ difeƌeŶt Đƌiteƌia, suĐh as ƋuaŶitǇ, ƋualitǇ, aĐĐessiďilitǇ oƌ ƌeliaďilitǇ ;MoƌiaƌtǇ et al., ϮϬϭϭͿ. EaĐh 
Đƌiteƌia is sĐoƌed oŶ aŶ oƌdiŶal sĐale ƌaŶgiŶg fƌoŵ ͚Ŷo seƌǀiĐe͛ to ͚high .͛ The oƌigiŶal idea applies a 
ŶoŵiŶal logiĐ to deteƌŵiŶe the oǀeƌall seƌǀiĐe leǀel foƌ a peƌsoŶ oƌ household. This oǀeƌall seƌǀiĐe leǀel 
is set ďǇ the loǁest siŶgle iŶdiĐatoƌ. This appƌoaĐh ŵeaŶs that foƌ eǆaŵple soŵeoŶe aĐĐessiŶg a high 
ƋuaŶitǇ of ǁateƌ of good ƋualitǇ sill oŶlǇ has suď-staŶdaƌd seƌǀiĐe if he has to speŶd ŵoƌe thaŶ ϯϬ 
ŵiŶutes a daǇ to ĐolleĐt this ǁateƌ. Taďle ϭ shoǁs the pƌoposed seƌǀiĐe leǀels aŶd iŶdiĐatoƌs fƌoŵ the 
WASHCost pƌojeĐt ;MoƌiaƌtǇ et al., ϮϬϭϭͿ. A seƌǀiĐe leǀel of ͚ ďasiĐ͛ oƌ higheƌ ŵaps to the JMP deiŶiioŶ 
of aŶ ͚iŵpƌoǀed͛ souƌĐe, ǁhile a seƌǀiĐe leǀel of ͚Ŷo seƌǀiĐe͛ oƌ ͚suď-staŶdaƌd͛ ŵaps to ͚uŶiŵpƌoǀed͛ 
aŶd should ďe ĐoŶsideƌed uŶaĐĐeptaďle. 
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Taďle ϭ - SeƌǀiĐe Leǀels ;MoƌiaƌtǇ et al., ϮϬϭϭͿ 

 

Although soŵe of the iƌst ƌefeƌeŶĐes to a seƌǀiĐe leǀel appƌoaĐh ǁeƌe adǀaŶĐed ďǇ LloǇd aŶd Baƌtaŵ 
iŶ the eaƌlǇ ϭϵϵϬs ;LloǇd & Baƌtƌaŵ, ϭϵϵϭͿ, it has Ŷot ďeeŶ ĐoŶsisteŶtlǇ adopted aĐƌoss the seĐtoƌ foƌ 
laƌge sĐale iŵpleŵeŶtaioŶ. IŶ paƌt this is due to the iŶheƌeŶt diiĐulies of ĐolleĐiŶg data ƌeƋuiƌed iŶ 
ƌuƌal aƌeas of loǁ iŶĐoŵe ĐouŶtƌies - issues ǁhiĐh aƌe eǆploƌed thƌoughout this ƌepoƌt. Although the 
SDGs do Ŷot folloǁ the seƌǀiĐe leǀel appƌoaĐh, the deiŶiioŶ ;Taďle ϮͿ is ŵade up of seǀeƌal faĐtoƌs, 
ǁhiĐh ŵust ďe assessed iŶdiǀiduallǇ to uŶdeƌstaŶd the seƌǀiĐe ƌeĐeiǀed.  

Taďle Ϯ - DeiŶiioŶ of SDG Taƌget ϲ.ϭ ;JMP, ϮϬϭϱͿ 

 

 The seleĐted seƌǀiĐe leǀels iŶ the CW+ pƌojeĐt 
The seƌǀiĐe leǀels aĐĐoƌdiŶg to IŶdia s͛ Noƌŵs foƌ pƌoǀidiŶg dƌiŶkiŶg ǁateƌ iŶ ƌuƌal aƌeas aƌe as folloǁs 
;MiŶistƌǇ foƌ DƌiŶkiŶg Wateƌ & SaŶitaioŶ, ϮϬϭϯͿ: 

● Goal for ϮϬϭϳ: ϱϱ litƌes peƌ Đapita peƌ daǇ ;lpĐdͿ ǁithiŶ household pƌeŵises oƌ ǁithiŶ ϭϬϬ 
ŵetƌes ƌadius fƌoŵ household ;oƌ ϯϬ ŵiŶutes of iŵe takeŶ foƌ fetĐhiŶg ǁateƌ iŶ a daǇͿ 

● Goal for ϮϬϮϮ: ϳϬ lpĐd ǁithiŶ household pƌeŵises oƌ at a hoƌizoŶtal oƌ ǀeƌiĐal distaŶĐe of Ŷot 
ŵoƌe thaŶ ϱϬ ŵetƌes fƌoŵ household 

Hoǁeǀeƌ, those staŶdaƌds aƌe poliiĐal taƌgets, highlǇ aŵďiious aŶd laƌgelǇ foĐused oŶ household 
ĐoŶŶeĐioŶs. The seleĐted ďasiĐ seƌǀiĐe leǀel foƌ the CW+ pƌojeĐt ǁeƌe ďased oŶ the aǀailaďle 
staŶdaƌds pƌoǀided ďǇ IŶdiaŶ poliĐǇ at the ďegiŶŶiŶg of the pƌojeĐt iŶ ϮϬϭϯ, as folloǁs: 

● ϰϬ lpĐd of safe dƌiŶkiŶg ǁateƌ foƌ huŵaŶ ďeiŶgs ǁithiŶ household pƌeŵises oƌ ǁithiŶ ϭ,ϲϬϬ 
ŵetƌes iŶ the plaiŶs aŶd ϭϬϬ ŵetƌes eleǀaioŶ iŶ hillǇ aƌeas fƌoŵ household, to ŵeet doŵesiĐ 
ƌeƋuiƌeŵeŶts 
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Whilst the Ŷoƌŵ of ϰϬ lpĐd ǁas appƌopƌiate foƌ this ƌeseaƌĐh, it is ǀital that ǁheŶ desigŶiŶg seƌǀiĐe 
leǀels, ƌefeƌeŶĐe is alǁaǇs ŵade to the appƌopƌiate ŶaioŶal oƌ iŶteƌŶaioŶal Ŷoƌŵs. This ĐaŶ liŵit the 
ĐoŵpaƌaďilitǇ of data takeŶ iŶ difeƌeŶt aƌeas, oƌ aĐƌoss loŶgeƌ iŵe-spaŶs. 

II.ϯ The ƌole of households suƌǀeǇs 

Household suƌǀeǇs aƌe a fƌeƋueŶtlǇ used aĐƌoss the WaSH seĐtoƌ to assess aĐĐess to ǁateƌ ;JMP, ϮϬϬϲͿ 
aŶd ŵoŶitoƌ pƌogƌaŵŵe suĐĐess. TheǇ pƌoǀide aŶ iŶǀaluaďle souƌĐe of iŶfoƌŵaioŶ ǁhiĐh ĐaŶ ďe used 
oŶ a loĐal leǀel, oƌ aggƌegated to pƌoǀide ŶaioŶal aŶd iŶteƌŶaioŶal ĐoŵpaƌisoŶs ;KleiŶau & PǇle, 
ϮϬϬϰͿ. IŶ the ĐoŶteǆt of assessiŶg ǁateƌ seƌǀiĐe leǀels, theǇ staŶd out as the oŶlǇ tool ǁhiĐh alloǁs 
ƌeseaƌĐheƌs to uŶdeƌstaŶd ǁhat seƌǀiĐe households ƌeĐeiǀe, as opposed to ǁhat is plaŶŶed ďǇ 
pƌoǀideƌs oƌ loĐal authoƌiies. Despite this, household suƌǀeǇs do haǀe liŵitaioŶs: households aƌe 
uŶlikelǇ to haǀe aŶ uŶdeƌstaŶdiŶg oƌ kŶoǁledge of the teĐhŶiĐal details of ǁateƌ supplies ǁhiĐh aƌe 
esseŶial to uŶdeƌstaŶdiŶg the seƌǀiĐe pƌoǀided. Fuƌtheƌŵoƌe, the ƌeliaďilitǇ of data fƌoŵ household 
suƌǀeǇs is oteŶ ƋuesioŶaďle. These liŵitaioŶs aƌe eǆploƌed iŶ the guidaŶĐe aĐĐoŵpaŶǇiŶg this ƌepoƌt. 

IŶ ƌelaioŶ to the CW+ pƌojeĐt household suƌǀeǇs aƌe used to assess oǀeƌall seƌǀiĐe leǀels pƌoǀided to 
iŶdiǀidual households. Full details of the household suƌǀeǇ pƌoĐess aƌe pƌoǀided lateƌ iŶ this ƌepoƌt. 
AlteƌŶaiǀe ƌeseaƌĐh tools aƌe used to assess otheƌ aspeĐts of seƌǀiĐe pƌoǀisioŶ, suĐh as the 
efeĐiǀeŶess of CoŵŵuŶitǇ SeƌǀiĐe Pƌoǀideƌs. As this pƌojeĐt ǁas liŵited iŶ sĐope to aŶalǇsiŶg oŶlǇ 
data fƌoŵ household suƌǀeǇs, aŶǇ ĐoŶĐlusioŶ dƌaǁŶ aƌe iŶ theŵselǀes liŵited. Without the ĐoŶteǆt 
pƌoǀided ďǇ ƌeseaƌĐh oŶ the seƌǀiĐe pƌoǀideƌs aŶd the ďƌoadeƌ eŶaďliŶg eŶǀiƌoŶŵeŶt, the iŶdiŶg iŶ 
this ƌepoƌt aƌe oŶlǇ iŶdiĐaiǀe.  
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III MethodologǇ 

III.ϭ PƌeseŶtaioŶ of the dataset 
IŶ the fƌaŵeǁoƌk of the CW+ pƌojeĐt, the dataset ǁas estaďlished iŶǀolǀiŶg a thƌee-ieƌed seleĐioŶ 
pƌoĐess: 

- ϭst laǇer: seleĐt pƌogƌaŵŵes aĐƌoss IŶdia that deliǀeƌ ďest pƌaĐiĐe CM aĐƌoss ǀaƌious soĐial, 
teĐhŶiĐal aŶd geogƌaphiĐal speĐtƌuŵs, folloǁiŶg a stƌaiied puƌposiǀe saŵpliŶg appƌoaĐh. 
SuĐĐessful CM pƌogƌaŵŵes ǁeƌe ideŶiied fƌoŵ aĐadeŵiĐ aŶd gƌeǇ liteƌatuƌe as ǁell as 
thƌough the seĐtoƌ kŶoǁledge of the ĐoŶsoƌiuŵ paƌtŶeƌs, the ŶaioŶal aŶd state goǀeƌŶŵeŶts 
aŶd thƌough the CW+ pƌojeĐt s͛ Điǀil soĐietǇ Ŷetǁoƌk. 

- ϮŶd laǇer: ideŶifǇ ǀillages to studǇ ǁithiŶ these pƌogƌaŵŵes ďased oŶ loĐaiŶg ĐƌiiĐal Đases 
that ƌeleĐt CW+ pƌojeĐt s͛ uŶdeƌstaŶdiŶg of CM ǁithiŶ the giǀeŶ pƌogƌaŵŵes, folloǁiŶg a 
sǇsteŵaiĐ puƌposiǀe appƌoaĐh. This iŶĐludes thƌee ͚aǀeƌage ďest pƌaĐiĐe͛ ǀillages ǁheƌe 
pƌogƌaŵŵes lead to suĐĐess iŶ ǀillages that do Ŷot haǀe eǆĐepioŶal ĐiƌĐuŵstaŶĐes aŶd oŶe 
ĐoŶtƌol ǀillage peƌ pƌogƌaŵŵe, usuallǇ Đlose-ďǇ to the pƌiŵaƌǇ distƌiĐt of ieldǁoƌk, ǁhiĐh is 
Ŷot paƌt of that pƌogƌaŵŵe ďut shaƌes a set of oďseƌǀed Đoǀaƌiates ;e.g., teĐhŶologǇ, soĐial, 
deŵogƌaphiĐ, geogƌaphiĐ, aŶd otheƌ ĐoŵŵuŶitǇ ĐhaƌaĐteƌisiĐsͿ ǁith the otheƌ Đases. 

- ϯŶd laǇer: seleĐt households ǁithiŶ the ǀillages usiŶg a sǇsteŵaiĐ appƌoaĐh to saŵpliŶg aŶd 
ĐoǀeƌiŶg the eŶiƌe geogƌaphiĐal aŶd soĐio-eĐoŶoŵiĐ spƌead of the ǀillage. 

To eŶsuƌe that the CW+ pƌojeĐt s͛ ƌeseaƌĐh ƋuesioŶs ǁould ďe aŶsǁeƌed ǁhile ĐoŶsideƌiŶg the 
ƌesouƌĐes aǀailaďle to eaĐh ƌeseaƌĐh paƌtŶeƌ, ϮϬ Đase studies ǁeƌe seleĐted ǁith eaĐh of theŵ 
ĐoŶtaiŶiŶg fouƌ ǀillages ǁheƌe ϯϬ suƌǀeǇs ǁeƌe ĐoŶduĐted iŶ eaĐh ǀillage. 

The ϭϬ Đase studies Đoŵpleted to date, ƌesuliŶg iŶ ϭ,ϮϬϬ household suƌǀeǇs to aŶalǇse iŶ this studǇ, 
aƌe shoǁŶ iŶ Taďle ϯ. 

Taďle ϯ - Case studies iŶ CW+ 

 Naŵe of the 
Đase studǇ 

State DistriĐt Best praĐiĐes ǀillages + CoŶtrol ǀillage ResearĐh 
teaŵ 

ϭ Taŵil Nadu - 
Dhaƌŵapuƌi 

Taŵil 
Nadu 

Dhaƌŵapuƌi ‘aŵiaŶahalli/Vaguƌappaŵpai/ 
Thoppaŵpat + Maƌuthipat 

CEC 

Ϯ Jaipuƌ ‘ajasthaŶ Jaipuƌ VidhaŶi/Bhateƌ/BaǇothaǁala + Shƌi 
KƌishaŶpuƌa 

MNIT 

ϯ PuŶjaď PuŶjaď Mohali SiŶghpuƌa/Shahpuƌ/Dauŵajƌa + Ghatauƌ MNIT 

ϰ JhaƌkhaŶd JhaƌkhaŶ
d 

‘aŶĐhi Beƌo/Khijƌi/‘ai Bazaƌ + Bƌaŵďe XISS 

ϱ Gujaƌat - 
GaŶdhiŶagaƌ 

Gujaƌat GhaŶdiŶagaƌ Moipuƌaǀeda/Aŵaƌpuƌa KheƌŶa/Saƌdhaǀ + 
PƌaŶiǇa 

ASCI 

ϲ Gujaƌat - KutĐh Gujaƌat KutĐh Bhaƌasaƌ/ShiŶaǇ/KaŶakpaƌ + JaďƌaǀaŶdh 
BadhuǀaŶd 

ASCI 

ϳ Odisha Odisha GaŶjaŵ/Baƌgaƌh/ 
Jhaƌsuguda/Deoghaƌ 

KaŶaŵoŶa/Laŵďƌupali/LakhaŶpuƌ + TiŶkďiƌ XISS 

ϴ Taŵil Nadu - 
Eƌode 

Taŵil 
Nadu 

Eƌode Kathiƌaŵpai/NaŶjaŶapuƌaŵ/MaŶalŵedu 
+ VaŶŶaŶkatu Valasu 

CEC 

ϵ KaƌŶataka KaƌŶataka Belgauŵ HiƌeŶaŶdi/IddalhoŶda/Shiƌaguppi + Halaga CEC 

ϭϬ West BeŶgal West 
BeŶgal 

South Ϯϰ PaƌgaŶas Majheƌ Paƌa/Paƌďoipuƌ/ϱ No. Gheƌi + 
KaŶĐhaŶtala 

I‘C 

 

This studǇ aĐkŶoǁledges that the ϭϬ Đase studies Đoŵpleted to date ƌepƌeseŶt a suďset of the data. 
Thus, all ĐoŶĐlusioŶs dƌaǁŶ fƌoŵ the data aǀailaďle at the ŵoŵeŶt aƌe assuŵpioŶs that ǁill Ŷeed to 
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ďe ĐoŶiƌŵed iŶ fuƌtheƌ aŶalǇsis, oŶĐe the ǁhole dataset is aǀailaďle. MuĐh of the aŶalǇsis has ďeeŶ 
ĐoŶduĐted iŶ a ǁaǇ ǁhiĐh should ŵake aŶalǇsis of addiioŶal data tƌiǀial. 

III.Ϯ Paƌaŵeteƌs to assess seƌǀiĐe leǀels 

 SeleĐioŶ of iŶdiǀidual paƌaŵeteƌs 

IŶ liŶe ǁith the seƌǀiĐe leǀel appƌoaĐh, aŶd ǁith ƌefeƌeŶĐe to IŶdiaŶ NaioŶal GuideliŶes foƌ dƌiŶkiŶg 
ǁateƌ ƌefeƌeŶĐed aďoǀe, the CW+ pƌojeĐt uses the siǆ seƌǀiĐe leǀel paƌaŵeteƌs shoǁŶ iŶ Taďle ϰ. Of 
these, oŶe is Ŷot oďtaiŶed fƌoŵ household suƌǀeǇs ;ǁateƌ ƋualitǇ: tesiŶgͿ. 

Taďle ϰ - SeƌǀiĐe leǀels foƌ CW+ pƌojeĐt ;Sŵits et al., Ŷ.d.Ϳ 

 

Otheƌ thaŶ 'ǁateƌ ƋualitǇ: peƌĐepioŶ' aŶd 'ĐoŶiŶuitǇ', eaĐh of the paƌaŵeteƌs is ĐalĐulated fƌoŵ 
ŵuliple ƋuesioŶs iŶ the household suƌǀeǇ. Foƌ iŶstaŶĐe, askiŶg hoǁ ŵaŶǇ litƌes peƌ Đapita peƌ daǇ of 
ǁateƌ a household uses is ďoth a Đoŵpleǆ ƋuesioŶ aŶd uŶlikelǇ to pƌoǀide aĐĐuƌate data. The 
ĐalĐulaioŶ of eaĐh paƌaŵeteƌ is as folloǁs: 

QuaŶitǇ 

QuaŶitǇ of ǁateƌ is ĐalĐulated iŶ tǁo difeƌeŶt ǁaǇs foƌ iŶdiǀidual household ĐoŶŶeĐioŶs aŶd 
ĐoŵŵuŶal supplǇ. IŶ the Đase of households ĐoŶŶeĐted to piped ǁateƌ supplǇ, ƋuaŶitǇ is deteƌŵiŶed 
fƌoŵ the size of household stoƌage, the iŵe it takes to ill this stoƌage, aŶd the total iŵe that ǁateƌ 
is aǀailaďle peƌ daǇ. IŶ the Đase of households ǁith ĐoŶiŶuous Ϯϰ-houƌ supplǇ, household stoƌage ǁas 
deeŵed iƌƌeleǀaŶt aŶd a high seƌǀiĐe leǀel foƌ ƋuaŶitǇ ǁas assigŶed.  

Foƌ households ǁith ĐoŵŵuŶal supplǇ, e.g. staŶdposts oƌ ĐoŵŵuŶal ǁells, the total ƋuaŶitǇ is the 
Ŷuŵďeƌ of pots fetĐhed peƌ daǇ ŵuliplied ǁith the size of the pot. The oǀeƌall ƋuaŶitǇ is theŶ diǀided 
ďǇ the total size of the household to oďtaiŶ the ƋuaŶitǇ iŶ litƌes peƌ Đapita peƌ daǇ ;lpĐdͿ. 

AĐĐessiďilitǇ 

The iŶdiĐatoƌ foƌ aĐĐessiďilitǇ is ďased oŶ the Đuŵulaiǀe iŵe speŶt peƌ daǇ ďǇ the faŵilǇ oŶ fetĐhiŶg 
ǁateƌ, iŶ ŵiŶutes. Household ĐoŶŶeĐioŶs aƌe Đlassiied as haǀiŶg a high seƌǀiĐe leǀel, as the ǁateƌ is 
aĐĐessiďle at the house. Foƌ ĐoŵŵuŶal supplies, iŵe speŶt peƌ daǇ is the pƌoduĐt of the iŵe takeŶ 
peƌ tƌip aŶd the tƌips peƌ daǇ Ŷeeded to fetĐh ǁateƌ. 
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QualitǇ 

IŶ this studǇ, the iŶdiĐatoƌ foƌ ƋualitǇ is ďased oŶ the peƌĐeiǀed ǁateƌ ƋualitǇ ďǇ the iŶteƌǀieǁee. The 
ƌespoŶse ͚good͛ ĐoƌƌespoŶds to a high seƌǀiĐe leǀel, ͚aĐĐeptaďle͛ to a ďasiĐ seƌǀiĐe leǀel, ǁhile the 
ƌespoŶse ͚ďad͛ giǀes a suď-staŶdaƌd seƌǀiĐe leǀel.  

Although peƌĐeiǀed ǁateƌ ƋualitǇ is ǀeƌǇ iŵpoƌtaŶt foƌ the aĐĐeptaŶĐe of ǁateƌ supplǇ sĐheŵes ;‘ojas, 
ϮϬϭϯͿ, Ŷo liteƌatuƌe shoǁiŶg that it is a good pƌoǆǇ foƌ ĐheŵiĐal oƌ ŵiĐƌoďiologiĐal ǁateƌ ƋualitǇ Đould 
ďe fouŶd. Wateƌ ƋualitǇ tesiŶg ǁould ďe ŶeĐessaƌǇ to aĐtuallǇ deteƌŵiŶe ǁateƌ ƋualitǇ aŶd health 
ƌisks aƌisiŶg fƌoŵ ĐoŶtaŵiŶaioŶ. 

CoŶiŶuitǇ 

The iŶdiĐatoƌ foƌ ĐoŶiŶuitǇ is oŶlǇ ĐalĐulated foƌ piped ǁateƌ supplies aŶd is ďased oŶ the aŵouŶt of 
iŵe iŶ ǁhiĐh ǁateƌ is aǀailaďle peƌ daǇ.  

ReliaďilitǇ 

Foƌ piped supplies, the iŶdiĐatoƌ is ďased oŶ the ƌespoŶse iŵe foƌ ƌepaiƌs aŶd the ƌegulaƌitǇ of supplǇ. 
Foƌ haŶdpuŵps, the iŶdiĐatoƌ ƌelies oŶ ďoth ƌepaiƌ ƌespoŶse iŵe foƌ ƌepaiƌs aŶd total doǁŶiŵe iŶ 
the last Ǉeaƌ. Soŵe ƌespoŶdeŶts did Ŷot pƌoǀide iŶfoƌŵaioŶ oŶ the ƌespoŶse iŵe foƌ ƌepaiƌs, ďeĐause 
the ǁateƌ souƌĐe didŶ͛t haǀe aŶǇ ďƌeakdoǁŶs iŶ the pƌeǀious ϭϮ ŵoŶths. IŶ these Đases, a high seƌǀiĐe 
leǀel foƌ ƌeliaďilitǇ ǁas assigŶed. 

  CƌeaioŶ of a Đoŵposite iŶdiĐatoƌ 
IŶ oƌdeƌ to faĐilitate ŵeaŶiŶgful aŶalǇsis of seƌǀiĐe leǀels, it is desiƌaďle to Đƌeate a siŶgle ͚oǀeƌall 
seƌǀiĐe leǀel͛ ǁhiĐh Đaptuƌes the leǀel of seƌǀiĐe ƌeĐeiǀed ďǇ a household. AggƌegaiŶg ŵuliple 
iŶdiĐatoƌs is ŶoŶ-tƌiǀial aŶd seleĐioŶ of the ŵethod used to ĐoŵďiŶe iŶdiĐatoƌs ĐaŶ haǀe a sigŶiiĐaŶt 
iŵpaĐt oŶ the seƌǀiĐe leǀels ƌepoƌted. WheŶ Ŷot desigŶed aŶd eǆplaiŶed ĐaƌefullǇ, Đoŵposite 
iŶdiĐatoƌs ĐaŶ ďe uŶiŶtelligiďle to poliĐǇ ŵakeƌs aŶd poteŶiallǇ pƌoǀide a ŵisleadiŶg piĐtuƌe of the 
data theǇ aƌe ateŵpiŶg to sǇŶthesise ;Naƌdo et al., ϮϬϬϴͿ. 

IŶ seleĐiŶg a ŵethod theƌe is a Ŷeed to stƌike a ďalaŶĐe ďetǁeeŶ sophisiĐaioŶ, ease of appliĐaďilitǇ 
ďǇ pƌaĐiioŶeƌs aŶd ease of uŶdeƌstaŶdiŶg ďǇ poliĐǇ ŵakeƌs. Theƌefoƌe heaǀilǇ ŵatheŵaiĐal ŵethods 
suĐh as the ǀaƌious ŵuliǀaƌiate aŶalǇses ǁeƌe Ŷot ĐoŶsideƌed. Seǀeƌal ŵodels ǁeƌe tested, the 
suŵŵaƌǇ ƌesults of ǁhiĐh ĐaŶ ďe seeŶ iŶ Figuƌe ϭ. 

The WaSHCost pƌojeĐt used a foƌŵ of ŶoŵiŶal logiĐ ǁheƌe ͚the [oǀeƌall] leǀel of seƌǀiĐe aĐĐessed ďǇ a 
peƌsoŶ is set ďǇ the leǀel of the loǁest iŶdiǀidual iŶdiĐatoƌ͛ ;MoƌiaƌtǇ et al., ϮϬϭϭͿ. This ŵethod has 
the adǀaŶtage of ďeiŶg iŶtuiiǀe aŶd easǇ to uŶdeƌstaŶd. It also ŵakes eǆpliĐit the assuŵpioŶ that all 
paƌaŵeteƌs of seƌǀiĐe deliǀeƌǇ aƌe eƋuallǇ iŵpoƌtaŶt to the oǀeƌall seƌǀiĐe leǀel. Hoǁeǀeƌ, this 
aggƌegaioŶ does Ŷot giǀe a Đoŵposite piĐtuƌe of seƌǀiĐe leǀel, as oŶlǇ a ĐhaŶge iŶ the loǁest seƌǀiĐe 
leǀel paƌaŵeteƌ is ƌeleĐted iŶ the oǀeƌall sĐoƌe ;Sǁaŵee & TǇagi, ϮϬϬϬͿ. This ŵethod is shoǁŶ iŶ Figuƌe 
ϭ as ͚NoŵiŶal .͛ 

The iƌst leǀel of sophisiĐaioŶ is to ĐalĐulate oǀeƌall seƌǀiĐe leǀels usiŶg the aƌithŵeiĐ ŵeaŶ of 
iŶdiǀidual paƌaŵeteƌs. This ǁas doŶe ďǇ assigŶiŶg a sĐoƌe ;ϭ-ϱͿ foƌ eaĐh seƌǀiĐe leǀel ;Ŷo seƌǀiĐe to 
highͿ aŶd aǀeƌagiŶg these sĐoƌes. The aǀeƌage ǁas ƌouŶded doǁŶ to the Ŷeaƌest iŶtegeƌ, aŶd assigŶed 
to the ƌeleǀaŶt seƌǀiĐe leǀel. ‘ouŶdiŶg doǁŶ is pƌefeƌƌed oǀeƌ ĐoŶǀeŶioŶal ƌouŶdiŶg as it giǀes aŶ 
iŶheƌeŶtlǇ ĐoŶseƌǀaiǀe oǀeƌall ƌesult. UsiŶg the aƌithŵeiĐ ŵeaŶ, a household aĐhieǀiŶg oŶlǇ a ďasiĐ 
leǀel of seƌǀiĐe iŶ oŶe paƌaŵeteƌ ĐaŶ sill ďe Đlassiied as high oǀeƌall iŶ soŵe sĐeŶaƌios, ǁhiĐh is aŶ 
uŶdesiƌaďle ƌesult. 
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Figuƌe ϭ - Coŵposite IŶdiĐatoƌs foƌ CW+ Data 

CoŶsideƌaioŶ ǁas giǀeŶ to ǁeighiŶg iŶdiǀidual paƌaŵeteƌs to ƌeleĐt theiƌ ƌelaiǀe iŵpoƌtaŶĐe. 
IŶtuiiǀelǇ it appeaƌs oďǀious that paƌaŵeteƌs suĐh as ƋuaŶitǇ aŶd ƋualitǇ of ǁateƌ ŵaǇ haǀe a ďiggeƌ 
iŵpaĐt oŶ eŶd useƌs iŶ teƌŵs of health outĐoŵes. A ƌeǀieǁ of ƌeleǀaŶt liteƌatuƌe failed to pƌoǀide a 
ƌoďust ďasis foƌ assigŶiŶg ǁeighiŶgs - the liŵited liteƌatuƌe aǀailaďle is tǇpiĐallǇ ĐoŶteǆt speĐiiĐ, 
liŵiiŶg geŶeƌal appliĐaďilitǇ. A ĐoŶǀeŶioŶal appƌoaĐh to assigŶiŶg ǁeighiŶgs iŶ the aďseŶĐe of 
liteƌatuƌe is to ĐoŶsult ǁith ͚eǆpeƌts͛ ;BooǇseŶ, ϮϬϬϮͿ. Hoǁeǀeƌ, this is a ƌelaiǀelǇ suďjeĐiǀe ŵethod 
of assigŶiŶg ǁeights, aŶd ĐaŶ lead to a distoƌioŶ of the iŶal Đoŵposite iŶdiĐatoƌ if oŶe paƌaŵeteƌ is 
heaǀilǇ ǁeighted. MuŶda & Naƌdo ;ϮϬϬϱͿ shoǁed that iŶ a liŶeaƌ aggƌegaioŶ, ǁeights haǀe the 
ŵatheŵaiĐal ŵeaŶiŶg of tƌade-of ƌaios ;that is, the eǆteŶt to ǁhiĐh a high sĐoƌe iŶ oŶe iŶdiĐatoƌ ĐaŶ 
ĐoŵpeŶsate foƌ a loǁ sĐoƌe iŶ aŶotheƌͿ; Ŷot the ͚iŵpoƌtaŶĐe ĐoeiĐieŶts͛ ;aiŵiŶg to ƌeleĐt the ďeŶeit 
of iŶdiǀidual iŶdiĐatoƌs to eŶd useƌsͿ theǇ aƌe oteŶ tƌeated as iŶ Đoŵposite iŶdiĐatoƌs. 

Full ĐoŵpeŶsaďilitǇ ďetǁeeŶ paƌaŵeteƌs is a fuƌtheƌ dƌaǁďaĐk of the aƌithŵeiĐ ŵeaŶ, e.g. high 
ƌeliaďilitǇ ĐaŶ ĐoŵpeŶsate foƌ a loǁ ƋuaŶitǇ of ǁateƌ ĐolleĐted. This is uŶdesiƌaďle if all iŶdiǀidual 
paƌaŵeteƌs aƌe eƋuallǇ legiiŵate ;Gaƌƌiga & Foguet, ϮϬϭϬͿ. AŶ appƌoaĐh usiŶg ŶoŵiŶal logiĐ ǁould 
eŶtail full ŶoŶ-ĐoŵpeŶsaďilitǇ. CoŵpeŶsaďilitǇ has the efeĐt of alloǁiŶg uiliies ǁhiĐh peƌfoƌŵ pooƌlǇ 
iŶ a siŶgle paƌaŵeteƌ to ŶoŶetheless aĐhieǀe a high oǀeƌall seƌǀiĐe leǀel. This is illustƌated iŶ Figuƌe ϭ 
;͚AƌithŵeiĐ͛Ϳ ǁheƌe ŶeaƌlǇ ϴϬ% of households aƌe ƌetuƌŶed ǁith a high oƌ iŵpƌoǀed oǀeƌall seƌǀiĐe 
leǀel. 

Wheƌe paƌial ŶoŶ-ĐoŵpeŶsaďilitǇ is desiƌed, the geoŵetƌiĐ ŵeaŶ ;EƋuaioŶ ϭͿ ŵaǇ ďe aŶ appƌopƌiate 
aggƌegaioŶ ŵethod ;Gaƌƌiga & Foguet, ϮϬϭϬ; Naƌdo et al., ϮϬϬϴ; Sǁaŵee & TǇagi, ϮϬϬϬͿ. It has ďeeŶ 
shoǁŶ to ďe efeĐiǀe iŶ aggƌegaiŶg ŵeasuƌes of ǁateƌ ƋualitǇ ;LaŶdǁehƌ aŶd DeiŶiŶgeƌ, ϭϵϳϲ, Đited 
iŶ Sǁaŵee & TǇagi, ϮϬϬϬͿ. It has the ďeŶeits of ďeiŶg ƌelaiǀelǇ siŵple to uŶdeƌstaŶd aŶd iŵpleŵeŶt 
ǁhilst geŶeƌaiŶg ƌesults ǁhiĐh aƌe iŶtuiiǀe aŶd pƌediĐtaďle. IŶ addiioŶ, ǁith geoŵetƌiĐ aggƌegaioŶ 
aŶ iŵpƌoǀeŵeŶt iŶ paƌaŵeteƌs ǁith a loǁ sĐoƌe ǁill haǀe a gƌeateƌ iŵpaĐt oŶ the oǀeƌall sĐoƌe thaŶ 
iŵpƌoǀeŵeŶt iŶ paƌaŵeteƌs ǁith a high sĐoƌe. This pƌoǀides aŶ iŶĐeŶiǀe to poliĐǇ ŵakeƌs aŶd seƌǀiĐe 
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pƌoǀideƌs to addƌess those paƌaŵeteƌs of seƌǀiĐe leǀel ǁhiĐh aƌe ǁeakest, ďefoƌe those ǁhiĐh aƌe 
ĐoŵpaƌaiǀelǇ stƌoŶg ;MuŶda & Naƌdo, ϮϬϬϱͿ. 

݊��� �����݉݋��  = √�ଵ �ଶ  ⋯ ���
 ;ϭͿ 

Oǀeƌall seƌǀiĐe leǀels ĐalĐulated ďǇ the geoŵetƌiĐ ŵeaŶ aƌe shoǁŶ iŶ Figuƌe ϭ ;͚GeoŵetƌiĐ͛Ϳ. Whilst 
liŵiiŶg the iŵpaĐt of ĐoŵpeŶsaďilitǇ aŶd eĐlipsiŶg ;ǁheƌe the Đoŵposite iŶdiĐatoƌ is iŶseŶsiiǀe to a 
siŶgle ǀaƌiaďleͿ, it is appaƌeŶt that the ŵodel oǀeƌesiŵates oǀeƌall seƌǀiĐe leǀels at the loǁeƌ eŶd of 
the sĐale. Despite ϴϴ households sĐoƌiŶg Ŷo seƌǀiĐe iŶ at least oŶe paƌaŵeteƌ aŶd ϭϮϵ sĐoƌiŶg suď-
staŶdaƌd, the oǀeƌall iŶdiĐatoƌ ĐoŶtaiŶs oŶlǇ ϰϱ households sĐoƌed as suď-staŶdaƌd. 

To aǀoid this uŶdesiƌaďle efeĐt, the geoŵetƌiĐ ŵeaŶ ǁas ĐoŵďiŶed ǁith ǀaƌious thƌesholds. IŶ 
͚GeoŵetƌiĐ + thƌesholds͛ these aƌe: if aŶǇ siŶgle paƌaŵeteƌ is Ŷo seƌǀiĐe oƌ suď-staŶdaƌd, the oǀeƌall 
iŶdiĐatoƌ ĐaŶŶot eǆĐeed this. This eĐhoes the ŶoŵiŶal logiĐ eŵploǇed ďǇ the WaSHCost pƌojeĐt, aŶd 
eŶsuƌes that households ǁheƌe seƌǀiĐe is uŶaĐĐeptaďle foƌ aŶǇ siŶgle paƌaŵeteƌ ĐaŶŶot ďe giǀeŶ aŶ 
oǀeƌall seƌǀiĐe leǀel ǁhiĐh is aĐĐeptaďle. This ŵeaŶs that a household ǁith aŶ oǀeƌall seƌǀiĐe leǀel of 
ďasiĐ oƌ aďoǀe ĐaŶ ďe assuŵed to haǀe aĐĐess to ǁateƌ that ŵeets oƌ eǆĐeeds the JMP deiŶiioŶ of 
iŵpƌoǀed, aŶd ƌeleǀaŶt ŶaioŶal staŶdaƌds. 

UsiŶg this ƌeǀised ŵethod has the efeĐt of iŶĐƌeasiŶg the Ŷuŵďeƌ of households ƌeĐeiǀiŶg aŶ iŵpƌoǀed 
seƌǀiĐe, aŶd ƌeduĐiŶg the Ŷuŵďeƌ ƌeĐeiǀiŶg a ďasiĐ seƌǀiĐe Đoŵpaƌed to usiŶg ŶoŵiŶal logiĐ. This 
ƌesults iŶ a ƌelaiǀelǇ sŵall Ŷuŵďeƌ of households ;ϰ%Ϳ ǁith ďasiĐ oǀeƌall seƌǀiĐe. This appeaƌs sŵall, 
ďut aŶalǇsis of a laƌgeƌ dataset fƌoŵ the WaSHCost pƌojeĐt2 shoǁs Ϯϳ% of households ƌetuƌŶed a ďasiĐ 
seƌǀiĐe - oŶlǇ a ϵ% ƌeduĐioŶ Đoŵpaƌed to ŶoŵiŶal logiĐ. All iŶdiĐatoƌs desĐƌiďed aďoǀe aƌe shoǁŶ foƌ 
this laƌgeƌ dataset iŶ Figuƌe Ϯ. This suggests that theƌe is Ŷo iŶheƌeŶt ďias iŶ the aggƌegaioŶ ŵethod 
aŶd the ƌesults aƌe suppoƌted ďǇ the uŶdeƌlǇiŶg data. 

IŶ all aŶalǇses Đaƌƌied out foƌ this studǇ, the ŵethod ͚GeoŵetƌiĐ + thƌesholds͛ is used to Đƌeate a 
Đoŵposite iŶdiĐatoƌ. IŶ oƌdeƌ to alloǁ iŶteƌ-ǀillage ĐoŵpaƌisoŶs, the oǀeƌall seƌǀiĐe leǀels ǁeƌe 
Đategoƌised as aĐĐeptaďle ;ďasiĐ, iŵpƌoǀed aŶd highͿ oƌ uŶaĐĐeptaďle ;suď-staŶdaƌd aŶd Ŷo seƌǀiĐeͿ. 
This deiŶiioŶ ƌefeƌs ďaĐk to the Ŷoƌŵaiǀe staŶdaƌds set out iŶ the ŶaioŶal guideliŶes. This alloǁs 
the ƌesults to ďe pƌeseŶted as a siŶgle iguƌe foƌ eaĐh ǀillage - i.e. X% of households aĐĐess aŶ 
aĐĐeptaďle ǁateƌ supplǇ. This pƌoǀides a ƌepoƌiŶg ŵeasuƌe ǁhiĐh is siŵilaƌ to that used ďǇ the JMP, 
ďut ǁith higheƌ staŶdaƌds, aŶd a ŵoƌe sophisiĐated uŶdeƌlǇiŶg uŶdeƌstaŶdiŶg of the aĐtual seƌǀiĐe 
pƌoǀided. 

                                                           
2 The WaSHCost data is a sample of 5232 households across Andhra Pradesh, with no distinction between 

͚ĐoŶtƌol͛ oƌ ͚ďest pƌaĐtiĐe͛ ǀillages. Moƌe iŶfoƌŵation on this project can be found at 

http://www.ircwash.org/washcost  

http://www.ircwash.org/washcost
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Figuƌe Ϯ - Coŵposite iŶdiĐatoƌs foƌ WaSHCost data 

This ŵethod of aggƌegaioŶ is appƌopƌiate foƌ this dataset aŶd ŵaǇ ďe ŵoƌe ǁidelǇ appliĐaďle ǁithiŶ 
the WaSH seĐtoƌ, ďut eaĐh iŵpleŵeŶtaioŶ Ŷeeds to ďe ĐoŶteǆt-aǁaƌe. Foƌ eǆaŵple, the Tƌiple-S 
pƌojeĐt iŶ GhaŶa ;AdaŶk et al., ϮϬϭϯͿ used aŶ oǀeƌall iŶdiĐatoƌ ǁhiĐh ĐouŶted the Ŷuŵďeƌ of seƌǀiĐe 
leǀel iŶdiĐatoƌs ǁhiĐh ŵet the ďeŶĐhŵaƌk. SĐoƌiŶg ďasiĐ oƌ higheƌ oŶ eaĐh paƌaŵeteƌ ĐoƌƌespoŶds to 
a ďasiĐ seƌǀiĐe leǀel, ǁhile failiŶg oŶe oƌ ŵoƌe led to ǀaƌǇiŶg leǀels of suď-staŶdaƌd seƌǀiĐe. This is 
shoǁŶ foƌ CW+ iŶ Figuƌe ϯ. 

 

Figuƌe ϯ – Tƌiple-S iŶdiĐatoƌ foƌ CW+ data 

This pƌoǀides gƌeateƌ gƌaŶulaƌitǇ at the uŶaĐĐeptaďle seƌǀiĐe leǀel, at the eǆpeŶse of iŶsight iŶto 
ǀaƌiaioŶs peƌfoƌŵaŶĐe of aĐĐeptaďle seƌǀiĐes. IŶ the ĐoŶteǆt of CW+ - ǁheƌe theƌe aƌe ŵaŶǇ ǁell-
fuŶĐioŶiŶg sǇsteŵs deliǀeƌiŶg a good seƌǀiĐe - this Đoŵpƌoŵise ǁould Ŷot ďe appƌopƌiate. The authoƌs 
iŶdepeŶdeŶtlǇ Đaŵe to a siŵilaƌ aŶalǇsis of ŵodes of failuƌe ǁheŶ ŵoƌe thaŶ oŶe paƌaŵeteƌ is 
uŶaĐĐeptaďle, ǁhiĐh aƌe disĐussed iŶ Đhapteƌ IV.ϭ.ϭ. 

III.ϯ Data QualitǇ 

All data ǁas sǇsteŵaiĐallǇ ƌeǀieǁed to eŶsuƌe that it ǁas of suiĐieŶt ƋualitǇ to ďe used foƌ aŶalǇsis. 
This ƋualitǇ ĐheĐk assessed the ĐoŵpleteŶess, ĐƌediďilitǇ aŶd foƌŵaiŶg of the suďŵited data. 



11 

CoŵpleteŶess 

The folloǁiŶg steps ǁeƌe takeŶ: 

● LaƌgelǇ iŶĐoŵplete data sets ǁeƌe eǆĐluded. 
● Soŵe data ǁas ƌetuƌŶed to the ield ǁoƌkeƌs to Đoŵplete soŵe ĐƌiiĐal ŵissiŶg data Ŷeeded 

foƌ the aŶalǇsis. Although this ǁas Ŷot possiďle ǁithiŶ the iŵesĐales of this pƌojeĐt, it is 
iŵpoƌtaŶt foƌ the ǁideƌ CW+ pƌojeĐt. 

● Supeƌluous data, Ŷot Ŷeeded iŶ ĐalĐulaioŶ foƌ ĐeƌtaiŶ ǁateƌ souƌĐes, ǁas deleted. 
● Wheƌe ƌeĐoƌds ǁeƌe laƌgelǇ Đoŵplete ďut laĐked the data Ŷeeded to ĐalĐulate all seƌǀiĐe leǀels, 

the folloǁiŶg logiĐ ǁas used: if Ŷo seƌǀiĐe leǀel ǁas ƌetuƌŶed foƌ ƋuaŶitǇ ;as this ǁas deeŵed 
to ďe aŶ esseŶial paƌaŵeteƌͿ oƌ ŵoƌe thaŶ tǁo otheƌ paƌaŵeteƌs, Ŷo oǀeƌall seƌǀiĐe leǀel ǁas 
assigŶed. 

CrediďilitǇ 

Data ǁhiĐh ǁas ĐleaƌlǇ iŶĐoƌƌeĐtlǇ eŶteƌed aŶd ǁheƌe the ĐoƌƌeĐt aŶsǁeƌ ǁas appaƌeŶt, e.g. Ŷuŵďeƌ 
of pots less thaŶ Ŷuŵďeƌ of tƌips, ǁas ĐoƌƌeĐted. WheŶ assuŵpioŶs ǁeƌe ŵade, ĐoŵŵeŶts ǁeƌe 
added to speĐifǇ hoǁ the data ǁas iŶteƌpƌeted. These ĐoƌƌeĐioŶs ǁeƌe seŶt ďaĐk to the ƌeseaƌĐh 
teaŵs as feedďaĐk. 

ForŵaiŶg 

IŶ seǀeƌal Đases ƌeseaƌĐh teaŵs had ŵade alteƌaioŶs to the foƌŵat of the suƌǀeǇ ǁoƌksheets. These 
ǁeƌe ĐoƌƌeĐted to eŶsuƌe all suƌǀeǇ data ǁas iŶ the saŵe foƌŵat ďefoƌe aŶalǇsis. 

As a ƌesult of the ǁoƌk oŶ data ƋualitǇ, the Đase studies ǁeƌe Đategoƌised as folloǁs: 

● KutĐh-Gujaƌat ;#ϲͿ aŶd Taŵil Nadu - Eƌode ;#ϴͿ: high ƋualitǇ data, ŶeediŶg oŶlǇ ŵiŶiŵal 
ĐleaŶiŶg, foƌŵaiŶg aŶd assuŵpioŶs ďefoƌe aŶalǇsis; 

● Taŵil Nadu - Dhaƌŵapuƌi ;#ϭͿ, GaŶdhiŶagaƌ-Gujaƌat ;#ϱͿ, Odisha ;#ϳͿ aŶd West BeŶgal ;#ϭϬͿ: 
Ƌuite Đoŵplete aŶd usaďle data foƌ aŶalǇsis. Soŵe data ǁas eŶteƌed iŶĐoƌƌeĐtlǇ ďut ƌight 
aŶsǁeƌs ǁeƌe Ƌuite appaƌeŶt. Soŵe assuŵpioŶs ǁeƌe ƌeƋuiƌed, theƌefoƌe the data had to 
ƌetuƌŶ to the ield ƌeseaƌĐheƌs foƌ ĐlaƌiiĐaioŶ; 

● KaƌŶataka ;#ϵͿ: thƌee haďitaioŶs ĐoŶtaiŶ Ƌuite good aŶd Đoŵplete data ǁheƌeas the 
ƌeŵaiŶiŶg haďitaioŶ ǁas ŵissiŶg iŵpoƌtaŶt data aŶd Đould Ŷot ďe iŶĐluded foƌ aŶalǇsis. 

● Jaipuƌ ;#ϮͿ, PuŶjaď ;#ϯͿ aŶd JhaƌkhaŶd ;#ϰͿ: sigŶiiĐaŶt aŵouŶts of data ǁeƌe ŵissiŶg ƌeƋuiƌiŶg 
fuƌtheƌ iŶput fƌoŵ the ield ƌeseaƌĐheƌs ďefoƌe the data Đould ďe used foƌ aŶalǇsis. CuƌƌeŶtlǇ 
too pooƌ to use foƌ aŶalǇsis. 

III.ϰ IdeŶifǇiŶg ĐoƌƌelaioŶs ďetǁeeŶ ǀaƌiaďles 

A liteƌatuƌe ƌeǀieǁ ǁas Đaƌƌied out to ideŶifǇ ƌelaioŶship hǇpotheses ƌelated to ǁateƌ seƌǀiĐes ǁhiĐh 
Đould ďe tested usiŶg data fƌoŵ the suƌǀeǇ. Both aĐadeŵiĐ jouƌŶal papeƌs aŶd ͚gƌeǇ liteƌatuƌe͛ ǁeƌe 
ƌeǀieǁed to iŶĐlude as ŵaŶǇ eǆpeƌieŶĐes fƌoŵ the ƌuƌal ǁateƌ seĐtoƌ as possiďle. EǀeƌǇ ƌelaioŶship 
fouŶd iŶ the liteƌatuƌe ǁas sǇsteŵaiĐallǇ iŶseƌted iŶ a ŵatƌiǆ ;foƌ a sĐheŵaiĐ of the ŵatƌiǆ, see Figuƌe 
ϰͿ. The ŵatƌiǆ is a douďle eŶtƌǇ taďle ǁhiĐh liŶks all ǀaƌiaďles fƌoŵ the suƌǀeǇ. 

The ƌeǀieǁ foĐused oŶ assessiŶg the ƌelaioŶship ďetǁeeŶ aspeĐts of ǁateƌ seƌǀiĐe leǀels aŶd 
iŶlueŶĐiŶg faĐtoƌs. Although the data poteŶiallǇ pƌoǀides the oppoƌtuŶitǇ to test liŶks ďetǁeeŶ soĐio-
eĐoŶoŵiĐ faĐtoƌs ;suĐh as eduĐaioŶ aŶd iŶĐoŵeͿ this is Ŷot iŵpoƌtaŶt iŶ the ĐoŶteǆt of the CW+ 
pƌojeĐt. To Đoŵplete the ƌelaioŶship ŵatƌiǆ, a sǇsteŵaiĐ ƌeǀieǁ of eǀeƌǇ possiďle liŶk ǁas Đaƌƌied out 
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ďǇ the gƌoup to assess ǁhetheƌ it should ďe tested. This ƌesulted iŶ a total of ϮϱϬ hǇpotheses ďeiŶg 
ideŶiied. The full ŵatƌiǆ is aǀailaďle as AŶŶeǆ ϭ. 

 

Figuƌe ϰ - SĐheŵaiĐ of hǇpotheses ŵatƌiǆ 

III.ϱ StaisiĐal tests used 

Data fƌoŵ the suƌǀeǇ Đoŵes iŶ thƌee difeƌeŶt data tǇpes ǁhiĐh Ŷeed to ďe aŶalǇsed difeƌeŶtlǇ:  

 NoŵiŶal data, suĐh as ƌeligioŶ, foƌŵs disiŶĐt Đategoƌies ďut ĐaŶŶot ďe oƌdeƌed iŶ a ŵeaŶiŶgful 
ǁaǇ.  

 OƌdiŶal data, suĐh as seƌǀiĐe leǀel, is also giǀeŶ iŶ disiŶĐt Đategoƌies, ďut has a Đleaƌ oƌdeƌ. 
͚High͛ ĐoƌƌespoŶds to ďeteƌ seƌǀiĐe thaŶ ͚iŵpƌoǀed ,͛ likeǁise ͚Ŷo seƌǀiĐe͛ deŶotes ǁoƌse 
seƌǀiĐe thaŶ ͚suď-staŶdaƌd .͛ The difeƌeŶĐes ďetǁeeŶ these Đategoƌies hoǁeǀeƌ aƌe Ŷot 
deiŶed aŶd ĐaŶŶot ďe tƌeated as eƋual.  

 IŶteƌǀal data, suĐh as household iŶĐoŵe, is ŵeasuƌed oŶ a sĐale ǁith eƋual iŶteƌǀals. The 
difeƌeŶĐe ďetǁeeŶ IN‘ ϭϬϬϬ aŶd IN‘ ϭϮϬϬ is the saŵe as ďetǁeeŶ IN‘ ϮϱϬϬ aŶd IN‘ ϮϳϬϬ 
;Vaus, ϮϬϬϮͿ. 

GeŶeƌallǇ, staisiĐal tests aƌe used to assess:  

ϭ. ǁhetheƌ theƌe is a difeƌeŶĐe iŶ the ŵeaŶ ďetǁeeŶ tǁo gƌoups of oŶe ǀaƌiaďle, suĐh as 
ĐoŵpaƌiŶg iŶĐoŵe ďetǁeeŶ ďest pƌaĐiĐe aŶd ĐoŶtƌol ǀillages 

Ϯ. ǁhetheƌ oŶe ǀaƌiaďle is depeŶdeŶt oŶ oŶe oƌ ŵoƌe otheƌ ǀaƌiaďles, foƌ eǆaŵple the 
ĐoƌƌelaioŶ of total household iŶĐoŵe aŶd oǀeƌall seƌǀiĐe leǀel 

Foƌ the iƌst ƋuesioŶ, tǁo tests aƌe geŶeƌallǇ used. The iŶdepeŶdeŶt saŵple t-test is used if the 
ǀaƌiaďle is ŵeasuƌed oŶ aŶ iŶteƌǀal sĐale aŶd the data is ŶoƌŵallǇ distƌiďuted. If data is Ŷot ŶoƌŵallǇ 
distƌiďuted oƌ ŵeasuƌed oŶ aŶ oƌdiŶal sĐale, the MaŶŶ-WhitŶeǇ U-test is used to deteƌŵiŶe difeƌeŶĐes 
of the ŵediaŶ ďetǁeeŶ gƌoups ;SiƌkiŶ, ϮϬϬϲͿ. 

To ŵeasuƌe the assoĐiaioŶ ďetǁeeŶ tǁo ǀaƌiaďles oŶ a ŶoŵiŶal sĐale, Cƌaŵeƌ s͛ V is used. It is ďased 
oŶ the Đhi-sƋuaƌe distƌiďuioŶ aŶd ƌaŶges fƌoŵ Ϭ to ϭ, ǁheƌe a ǀalue of Ϭ ŵeaŶs theƌe is Ŷo ĐoƌƌelaioŶ 
aŶd a ǀalue of ϭ desĐƌiďes a peƌfeĐt assoĐiaioŶ ;Field, ϮϬϭϯͿ. 

Foƌ oƌdiŶal ǀaƌiaďles, KeŶdall s͛ tau-ď ;τďͿ is used foƌ sƋuaƌe, KeŶdall s͛ tau-Đ ;τĐͿ foƌ ƌeĐtaŶgulaƌ 
ĐoŶiŶgeŶĐǇ taďles. KeŶdall s͛ tau is the pƌefeƌƌed ŵeasuƌe ďeĐause it eǆpliĐitlǇ adjusts foƌ ies ;Field, 
ϮϬϭϯ; SiƌkiŶ, ϮϬϬϲͿ. 

AssoĐiaioŶ ďetǁeeŶ tǁo iŶteƌǀal oƌ oŶe iŶteƌǀal aŶd oŶe oƌdiŶal ǀaƌiaďle ĐaŶ ďe ŵeasuƌed ďǇ 
ĐoƌƌelaioŶ ĐoeiĐieŶts. The SpeaƌŵaŶ s͛ ĐoƌƌelaioŶ ĐoeiĐieŶt r desĐƌiďes the stƌeŶgth of a liŶeaƌ 
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ƌelaioŶship ďetǁeeŶ tǁo ǀaƌiaďles. It is oŶe of the ŵost ǁidelǇ used ŵeasuƌes of ĐoƌƌelaioŶ, ďut 
highlǇ seŶsiiǀe to outlieƌs aŶd does Ŷot Đaptuƌe ŶoŶ-liŶeaƌ assoĐiaioŶs ďetǁeeŶ ǀaƌiaďles ;Vaus, 
ϮϬϬϮͿ. If iŶteƌǀal data ĐoŶtaiŶs outlieƌs oƌ the data is ŵeasuƌed oŶ aŶ oƌdiŶal sĐale, SpeaƌŵaŶ s͛ rho ;ρͿ 
is used. IŶ addiioŶ rho has the ďeŶeit of shoǁiŶg the stƌeŶgth of aŶǇ ŵoŶotoŶiĐ, ďut Ŷot ŶeĐessaƌilǇ 
liŶeaƌ, assoĐiaioŶ. Foƌ the ĐoƌƌelaioŶ of data ĐoŶtaiŶiŶg a high Ŷuŵďeƌ of ied ƌaŶks, i.e. a lot of 
ideŶiĐal ǀalues oŶ at least oŶe ǀaƌiaďle, KeŶdall s͛ tau is used iŶstead ;Field, ϮϬϭϯͿ. 

To test if the ĐalĐulated efeĐts aƌe due to ĐhaŶĐe oƌ saŵpliŶg eƌƌoƌs, iŶfeƌeŶial staisiĐs aƌe used. A 
p-ǀalue is ĐalĐulated ǁhiĐh desĐƌiďes the pƌoďaďilitǇ of oďtaiŶiŶg the ƌesult if the Ŷull hǇpothesis is 
tƌue. The Ŷull hǇpothesis is that theƌe is Ŷo ƌelaioŶship ďetǁeeŶ the ǀaƌiaďles oƌ Ŷo difeƌeŶĐe 
ďetǁeeŶ the gƌoups. A p-ǀalue of less thaŶ Ϭ.Ϭϱ is ĐoŶsideƌed sigŶiiĐaŶt, ǁhilst a ǀalue of less thaŶ 
Ϭ.Ϭϭ is ĐoŶsideƌed highlǇ sigŶiiĐaŶt ;CooliĐaŶ, ϮϬϬϵͿ. 

The aŶalǇsis ǁas ĐoŶduĐted iŶ IBM SPSS ϮϮ, ateƌ data had ďeeŶ iŵpoƌted fƌoŵ the MS EǆĐel dataďase. 
The ƌaǁ data aŶd SPSS sǇŶtaǆ foƌ the data iŵpoƌt aŶd aŶalǇsis aƌe aǀailaďle upoŶ ƌeƋuest. 

The stƌeŶgth of ĐoƌƌelaioŶs is Đlassiied aĐĐoƌdiŶg to Taďle ϱ aŶd is ǀalid foƌ posiiǀe oƌ Ŷegaiǀe 
ĐoeiĐieŶts. 

Taďle ϱ - StƌeŶgth of assoĐiaioŶs ;Field, ϮϬϭϯͿ 

CorrelaioŶ CoeiĐieŶt IŶterpretaioŶ 

<Ϭ.ϭ Negligiďle efeĐt 

Ϭ.ϭ-Ϭ.ϯ Sŵall efeĐt 

Ϭ.ϯ-Ϭ.ϱ Mediuŵ efeĐt 

>Ϭ.ϱ Laƌge efeĐt 
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IV Results 

IV.ϭ  DesĐƌipiǀe StaisiĐs 

 Wateƌ seƌǀiĐe leǀels 

A total of ϴϬϳ households ǁeƌe iŶĐluded iŶ the aŶalǇsis of the data, out of ĐiƌĐa ϭϮϬϬ households 
oƌigiŶallǇ suƌǀeǇed.  

Taďle ϲa to Đ shoǁ the seƌǀiĐe leǀels ĐalĐulated foƌ eaĐh of the iǀe iŶdiǀidual paƌaŵeteƌs aŶd the 
oǀeƌall seƌǀiĐe leǀel, split foƌ ďest pƌaĐiĐe aŶd ĐoŶtƌol ǀillages. This oŶlǇ iŶĐludes the pƌiŵaƌǇ ǁateƌ 
souƌĐe iŶ suŵŵeƌ, foƌ ƌeasoŶs disĐussed ďeloǁ. Although ďest pƌaĐiĐe ǀillages aƌe ĐleaƌlǇ 
difeƌeŶiated fƌoŵ ĐoŶtƌol iŶ teƌŵs of household ƌeĐeiǀiŶg aŶ aĐĐeptaďle seƌǀiĐe ;ϲϬ% ǀs ϯϰ%Ϳ, ϰϬ % 
of ďest pƌaĐiĐe households ƌeĐeiǀe aŶ uŶaĐĐeptaďle seƌǀiĐe. 

Taďle ϲa - SeƌǀiĐe leǀels foƌ eŶiƌe dataset 

Taďle ϲď - SeƌǀiĐe leǀels foƌ ďest pƌaĐiĐe ǀillages 

SerǀiĐe Leǀel QuaŶitǇ AĐĐessiďilitǇ QualitǇ CoŶiŶuitǇ ReliaďilitǇ Oǀerall 
high ϰϴ% ϴϰ% ϵϰ% ϯϭ% ϳϵ% ϮϬ% 

iŵproǀed ϵ% ϯ% Ϭ% Ϭ% ϭϰ% ϯϳ% 

ďasiĐ ϭϭ% ϰ% ϰ% ϲϯ% Ϭ% Ϯ% 

suď-staŶdard ϭϰ% ϴ% ϭ% ϲ% ϳ% Ϯϭ% 

Ŷo serǀiĐe ϭϵ% Ϯ% Ϭ% Ϭ% ϭ% ϭϵ% 

Taďle ϲĐ - SeƌǀiĐe leǀels foƌ ĐoŶtƌol ǀillages 

SerǀiĐe Leǀel QuaŶitǇ AĐĐessiďilitǇ QualitǇ CoŶiŶuitǇ ReliaďilitǇ Oǀerall 
high Ϯϴ% ϰϬ% ϴϬ% ϭϲ% ϲϲ% ϭ% 

iŵproǀed ϭϭ% ϲ% Ϭ% ϭ% ϭϱ% Ϯϱ% 

ďasiĐ ϮϬ% ϭϯ% ϭϵ% ϴϮ% Ϭ% ϳ% 

suď-staŶdard ϭϱ% ϭϵ% Ϯ% Ϯ% ϭϱ% ϮϮ% 

Ŷo serǀiĐe Ϯϳ% ϮϮ% Ϭ% Ϭ% ϰ% ϰϱ% 

Best pƌaĐiĐe ǀillages ĐleaƌlǇ outpeƌfoƌŵ ĐoŶtƌol ǀillages iŶ eaĐh paƌaŵeteƌ ǁith the eǆĐepioŶ of 
ĐoŶiŶuitǇ aŶd ƋualitǇ. The laĐk of difeƌeŶiaioŶ iŶ ƋualitǇ seƌǀiĐe leǀels ŵaǇ ďe due to the faĐt that 
this ŵeasuƌe is oŶlǇ peƌĐeiǀed ƋualitǇ, aŶd ƌesults ŵaǇ Ŷot ƌeleĐt aĐtual ǁateƌ ƋualitǇ ŵeasuƌes. 
CoŶiŶuitǇ is oŶlǇ applied to piped supplies aŶd the thƌeshold foƌ ͚ ďasiĐ͛ is ƌelaiǀelǇ loǁ ;oŶlǇ oŶe houƌ 
of supplǇ peƌ daǇͿ. It is likelǇ that ǁheƌe the Đapital iŶaŶĐe is iŶ plaĐe to ĐoŶstƌuĐt a piped ǁateƌ 
sĐheŵe, ƌegaƌdless of aŶǇ otheƌ suppoƌiŶg faĐtoƌs the sǇsteŵ is Đapaďle of supplǇiŶg ǁateƌ foƌ at least 
soŵe iŵe eǀeƌǇ daǇ. 

Oǀeƌall, ϰϳ% of households ƌeĐeiǀe aŶ uŶaĐĐeptaďle seƌǀiĐe. This ĐoŶtƌasts stƌoŶglǇ ǁith the ƌesults of 
applǇiŶg the JMP deiŶiioŶ of ͚iŵpƌoǀed/uŶiŵpƌoǀed͛ to the dataset: oŶlǇ ϭ.ϳ% of households 
;ϭϰ ƌeĐoƌdsͿ aĐĐess aŶ uŶiŵpƌoǀed souƌĐe. The ŵost ĐoŵŵoŶ failuƌe poiŶt is ƋuaŶitǇ - ϳϰ% of 

SerǀiĐe Leǀel QuaŶitǇ AĐĐessiďilitǇ QualitǇ CoŶiŶuitǇ ReliaďilitǇ Oǀerall 
high ϰϯ% ϳϰ% ϵϭ% Ϯϳ% ϳϱ% ϭϱ% 

iŵproǀed ϵ% ϰ% Ϭ% Ϭ% ϭϰ% ϯϰ% 

ďasiĐ ϭϯ% ϲ% ϴ% ϲϴ% Ϭ% ϰ% 

suď-staŶdard ϭϰ% ϭϬ% Ϯ% ϱ% ϵ% Ϯϭ% 

Ŷo serǀiĐe Ϯϭ% ϳ% Ϭ% Ϭ% Ϯ% Ϯϲ% 
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households ǁith aŶ uŶaĐĐeptaďle seƌǀiĐe aĐĐess less thaŶ ϰϬ lpĐd. This suggests that eǀeŶ ǁheƌe 
households aĐĐess aŶ iŵpƌoǀed souƌĐe, suĐh as a haŶdpuŵp, theǇ aƌe uŶaďle to ĐolleĐt eŶough ǁateƌ 
to ŵeet ŵiŶiŵuŵ staŶdaƌds. 

IŶ ďest pƌaĐiĐe ǀillages, ϱϳ% of households ƌeĐeiǀe at least ϲϬ lpĐd of ǁateƌ ;aŶ iŵpƌoǀed seƌǀiĐe 
leǀelͿ. This ŵaps appƌoǆiŵatelǇ to the IŶdiaŶ Ŷoƌŵ foƌ dƌiŶkiŶg ǁateƌ fƌoŵ ϮϬϭϳ oŶǁaƌds ǁhiĐh is 
ϱϱ lpĐd. This suggests that ǁheƌe suĐĐessful piped ǁateƌ supplies aƌe iŵpleŵeŶted, theǇ eǆĐeed 
eǆisiŶg Ŷoƌŵs, aŶd pƌoǀide suiĐieŶtlǇ high seƌǀiĐe to ŵeet futuƌe taƌgets. 

A fuƌtheƌ disaggƌegaioŶ ďǇ Đase studǇ, ďest pƌaĐiĐe/ĐoŶtƌol aŶd suŵŵeƌ/ŶoŶ suŵŵeƌ is shoǁŶ iŶ 
Figuƌe ϱ ďeloǁ, usiŶg the ĐategoƌisaioŶ of aĐĐeptaďle oƌ uŶaĐĐeptaďle seƌǀiĐes. 

The Đhaƌt ĐleaƌlǇ shoǁs that iŶ eǀeƌǇ Đase studǇ eǆĐept KaƌŶataka aŶd West BeŶgal, ďest pƌaĐiĐe 
ǀillages ƌeĐeiǀe sigŶiiĐaŶtlǇ ďeteƌ seƌǀiĐes thaŶ ĐoŶtƌol ǀillages, laƌgelǇ ǀiŶdiĐaiŶg the ĐhoiĐe of 
ǀillages foƌ the studǇ. It should ďe Ŷoted that the ĐoŶĐept of ďest pƌaĐiĐe ĐaŶ ďe ƌelaiǀe - the ďest 
pƌaĐiĐe ǀillages iŶ Taŵil Nadu ;DhaƌŵapuƌiͿ ƌeĐeiǀe ǁoƌse seƌǀiĐe thaŶ the ĐoŶtƌol ǀillage iŶ Gujaƌat 
;GaŶdhiŶagaƌͿ. The West BeŶgal Đase studǇ is disĐussed iŶ ŵoƌe detail ďeloǁ. 

 

Figuƌe ϱ - Oǀeƌall seƌǀiĐe leǀels ďǇ Đase studǇ 

SeasoŶalitǇ 

IŶ all Đases ďaƌ tǁo ;Taŵil Nadu, Eƌode aŶd OdishaͿ theƌe is Ŷo difeƌeŶĐe ďetǁeeŶ the seƌǀiĐe leǀels 
iŶ suŵŵeƌ aŶd ŶoŶ-suŵŵeƌ. IŶ Odisha this is a siŶgle household. IŶ Taŵil Nadu, Eƌode, the difeƌeŶĐe 
is due to ĐoŶiŶuitǇ foƌ piped supplies ďeiŶg ǁoƌse iŶ suŵŵeƌ thaŶ ŶoŶ-suŵŵeƌ. This does Ŷot afeĐt 
all households aŶd is laƌgelǇ iŶ a siŶgle ǀillage ;MaŶalŵeduͿ. IŶ the aŶalǇsis ǁhiĐh folloǁs, oŶlǇ data 
foƌ suŵŵeƌ has ďeeŶ used as foƌ the ŵajoƌitǇ of households theƌe is Ŷo difeƌeŶĐe. Wheƌe theƌe is a 
difeƌeŶĐe, ďǇ usiŶg suŵŵeƌ data oŶlǇ the aŶalǇsis is ĐoŶseƌǀaiǀe ;i.e. it alǁaǇs ƌetuƌŶs the loǁest 
seƌǀiĐe leǀelͿ. 
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MaiŶ sourĐe oŶlǇ 

EǆĐludiŶg West BeŶgal ;agaiŶ as disĐussed ďeloǁͿ oŶlǇ ϱϱ households ;ϴ%Ϳ use a seĐoŶdaƌǇ ǁateƌ 
souƌĐe. All ϱϱ use a piped supplǇ as the pƌiŵaƌǇ souƌĐe, aŶd ĐoŵpleŵeŶt this ǁith aŶ alteƌŶaiǀe 
souƌĐe. Ϯϳ of these households aƌe iŶ a siŶgle Đase studǇ ;Gujaƌat, GaŶdhiŶagaƌͿ aŶd use ďotled ǁateƌ 
iŶ addiioŶ to household ĐoŶŶeĐioŶs. ApplǇiŶg the seƌǀiĐe leǀel fƌaŵeǁoƌk to ďotled ǁateƌ ƌesults iŶ 
Ŷo seƌǀiĐe due to the ǀeƌǇ loǁ ƋuaŶiies puƌĐhased. This is uŶdeƌstaŶdaďle – the thƌesholds used foƌ 
seƌǀiĐe leǀels ƌeleĐt all doŵesiĐ ǁateƌ use, Ŷot just dƌiŶkiŶg ǁateƌ. This ŵaǇ uŶdeƌesiŵate the ǀalue 
of ďotled ǁateƌ iŶ soŵe sĐeŶaƌios: ďoth the MDGs aŶd SDGs Đlass ďotled ǁateƌ as aŶ iŵpƌoǀed 
souƌĐe if households use a ďasiĐ ǁateƌ souƌĐe foƌ otheƌ doŵesiĐ puƌposes ;JMP, ϮϬϭϱͿ, as is the Đase 
heƌe. 

It should also ďe Ŷoted that theƌe is Ŷo geŶeƌallǇ aĐĐepted ŵethod of aggƌegaiŶg seƌǀiĐe leǀels aĐƌoss 
ŵuliple souƌĐes. Due to the liŵited Ŷuŵďeƌ of households usiŶg ŵuliple souƌĐes iŶ this dataset, the 
foĐus of aŶalǇsis is oŶ the ŵaiŶ ǁateƌ souƌĐe oŶlǇ. 

Failure oŶ ŵuliple paraŵeters 

Out of ϯϲϲ households ǁhiĐh ƌeĐeiǀe aŶ uŶaĐĐeptaďle seƌǀiĐe, just oǀeƌ oŶe thiƌd fail oŶ ŵuliple 
paƌaŵeteƌs, e.g. ƋuaŶitǇ aŶd aĐĐessiďilitǇ. These ŵuliple ŵodes of failuƌe aƌe iŵpoƌtaŶt foƌ 
uŶdeƌstaŶdiŶg the liŵiiŶg faĐtoƌs ǁheŶ seekiŶg to iŵpƌoǀe seƌǀiĐes foƌ ĐoŵŵuŶiies. Figuƌe ϲ shoǁs 
failuƌe ŵodes foƌ all households that ƌeĐeiǀe iŶsuiĐieŶt ƋuaŶiies of ǁateƌ. 

 

Figuƌe ϲ - Failuƌe oŶ ŵuliple paƌaŵeteƌs 

This illustƌates that siŵplǇ iŵpƌoǀiŶg ƋuaŶitǇ ǁill Ŷot help all households ǁhiĐh ƌeĐeiǀe iŶsuiĐieŶt 
ƋuaŶitǇ: ϰϱ% of these fail oŶ at least oŶe addiioŶal paƌaŵeteƌ. IŶ these Đases iŵpƌoǀeŵeŶts ǁould 
also haǀe to ďe ŵade to aĐĐessiďilitǇ, ƌeliaďilitǇ aŶd ƋualitǇ. This is a ƌelaiǀelǇ siŵplisiĐ ǁaǇ of lookiŶg 
at iŵpƌoǀeŵeŶts to seƌǀiĐes - ŵoǀiŶg fƌoŵ a haŶdpuŵp to a piped supplǇ ǁill iŵpƌoǀe ďoth ƋuaŶitǇ 
aŶd aĐĐessiďilitǇ. But it ŵaǇ sill ďe a useful tool foƌ poliĐǇ ŵakeƌs to uŶdeƌstaŶd ǁhǇ seƌǀiĐes aƌe failiŶg 
aŶd the poteŶial iŵpaĐt oŶ seƌǀiĐe leǀels of difeƌeŶt iŶǀestŵeŶt opioŶs. 
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West BeŶgal 

The West BeŶgal Đase studǇ shoǁs ϭϬϬ% of households ǁith aŶ uŶaĐĐeptaďle ǁateƌ supplǇ. This is 
ďeĐause all households ĐolleĐt ǀeƌǇ sŵall ƋuaŶiies of ǁateƌ fƌoŵ ďoƌeholes as dƌiŶkiŶg ǁateƌ, ǁith 
aŶ uŶkŶoǁŶ ƋuaŶitǇ of ǁateƌ ĐolleĐted fƌoŵ opeŶ souƌĐes foƌ ďathiŶg aŶd doŵesiĐ use. IŶ eaĐh 
household, the ƋuaŶitǇ ĐolleĐted is ďeloǁ the thƌeshold foƌ Ŷo seƌǀiĐe. IŶ Ϯϰ households, the seƌǀiĐe 
leǀel foƌ aĐĐessiďilitǇ oƌ ƌeliaďilitǇ is also assessed as Ŷo seƌǀiĐe ;ϰϲ% of these households aƌe iŶ the 
ĐoŶtƌol ǀillageͿ. 

The ǀeƌǇ loǁ ƋuaŶitǇ ĐolleĐted ĐaŶ ďe liŶked to the teĐhŶologǇ used aŶd loĐal hǇdƌogeologiĐal 
ĐoŶdiioŶs - the ďoƌeholes aƌe fed fƌoŵ a ǀeƌǇ deep aƋuifeƌ, up to ϯϬϬŵ ďeloǁ gƌouŶd leǀel iŶ soŵe 
aƌeas ;Mukheƌjee & FƌǇaƌ, ϮϬϬϴͿ, ǁhiĐh is seǀeƌelǇ ƌestƌiĐted iŶ Ǉield. This Đase studǇ staŶds iŶ ŵaƌked 
ĐoŶtƌast to all the otheƌs, as all households ƌeĐeiǀe uŶaĐĐeptaďle seƌǀiĐe. IŶĐludiŶg this Đase studǇ iŶ 
the aŶalǇsis of faĐtoƌs afeĐiŶg oǀeƌall seƌǀiĐe leǀels is likelǇ to skeǁ ƌesults - the faĐtoƌs afeĐiŶg 
seƌǀiĐe leǀel aƌe doŵiŶated ďǇ hǇdƌogeologiĐal faĐtoƌs ǁhiĐh it is Ŷot possiďle to ĐoŶtƌol foƌ. Foƌ this 
ƌeasoŶ, West BeŶgal has ďeeŶ eǆĐluded fƌoŵ ŵuĐh of the fuƌtheƌ aŶalǇsis. 

Hoǁeǀeƌ, it is iŶteƌesiŶg to Ŷote that ƌepoƌted iŶĐoŵes iŶ the West BeŶgal aƌe sigŶiiĐaŶtlǇ loǁeƌ thaŶ 
iŶ otheƌ Đase studies. This liŶks ǁith the idea that uŶdeƌlǇiŶg ǁealth is a keǇ ͚ďuildiŶg ďloĐk͛ iŶ 
ĐoŵŵuŶitǇ ŵaŶaged ǁateƌ supplies ;HutĐhiŶgs et al., ϮϬϭϱͿ. IŶ West BeŶgal the uŶdeƌlǇiŶg ǁealth is 
iŶsuiĐieŶt to pƌoǀide aĐĐess to aĐĐeptaďle supplies giǀeŶ the loĐal ĐoŶdiioŶs. 

 SoĐio-eĐoŶoŵiĐ desĐƌipioŶ of the data 

A total of ϴϬϳ households iŶ iǀe IŶdiaŶ states aƌe iŶĐluded iŶ the aŶalǇsis. Taďle ϳ ďeloǁ giǀes a soĐio-
eĐoŶoŵiĐ desĐƌipioŶ of the saŵple. 

Taďle ϳ - ‘eligioŶ, Đaste aŶd iŶĐoŵe of suƌǀeǇed households 

 Best PraĐiĐe CoŶtrol 
EduĐaioŶ 

 Male Feŵale 

Illiterate Ϯϰ% ϯϱ% Ϯϯ% ϰϰ% 

ϭst to ϱth Đlass ϮϬ% Ϯϯ% ϭϴ% ϭϰ% 

ϲth to ϭϬth Đlass ϯϱ% ϯϮ% ϰϮ% Ϯϵ% 

IŶterŵediate ϭϮ% ϱ% ϲ% ϳ% 

Degree aŶd higher ϵ% ϰ% ϭϭ% ϲ% 

ReligioŶ 

HiŶdu ϵϰ.ϵ% ϴϱ.ϰ% 

Musliŵ ϰ.ϴ% ϭϰ.ϲ% 

ChrisiaŶ Ϭ.ϯ% Ϭ.Ϭ% 

Caste 

BC ϯϰ.ϲ% ϯϮ.ϰ% 

MBC ϭϮ.ϵ% ϭ.ϳ% 

OBC Ϯ.ϲ% Ϭ.ϲ% 

OC ϮϬ.ϳ% ϭϴ.Ϯ% 

OTHER ϵ.ϱ% ϭϰ.ϴ% 

SC ϭϱ.ϱ% ϯϭ.ϴ% 

ST ϰ.ϯ% Ϭ.ϲ% 
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 Best PraĐiĐe CoŶtrol 
AŶŶual household iŶĐoŵe ;INRͿ 

MeaŶ ϴϲ,ϳϮϭ ϵϬ,ϯϭϱ 

MediaŶ ϲϬ,ϬϬϬ ϱϬ,ϬϬϬ 

Maǆiŵuŵ ϱϲϬ,ϬϬϬ ϭ,ϮϬϬ,ϬϬϬ 

MiŶiŵuŵ ϭ,ϱϬϬ ϭϬ,ϬϬϬ 

StaŶdard DeǀiaioŶ ϴϵ,ϲϯϮ ϭϮϯ,ϱϱϭ 

IV.Ϯ StaisiĐal aŶalǇsis 

UsiŶg the hǇpotheses ideŶiied iŶ the pƌeǀiouslǇ desĐƌiďed ƌelaioŶship ŵatƌiǆ, IBM SPSS ϮϮ ǁas used 
to test if sigŶiiĐaŶt ĐoƌƌelaioŶs aƌe pƌeseŶt. IŶiiallǇ all aŶalǇses ǁeƌe ĐoŶduĐted at aŶ iŶdiǀidual 
household leǀel, foƌ eǆaŵple tesiŶg ǁhetheƌ oƌ Ŷot theƌe is aŶ assoĐiaioŶ ďetǁeeŶ the tǇpe of ǁateƌ 
souƌĐe used ďǇ a household aŶd the Đaste it ďeloŶgs to. The ƌesults Ǉielded ďǇ this appƌoaĐh aƌe shoǁŶ 
iŶ AŶŶeǆ Ϯ, ϵ out of ϭϰ ƌelaioŶships shoǁiŶg soŵe leǀel of ĐoƌƌelaioŶ. 

IŶ seekiŶg to eǆploƌe the uŶdeƌlǇiŶg ƌeasoŶs foƌ these ƌelaioŶships, it ďeĐoŵes appaƌeŶt that iŶ ŵaŶǇ 
Đases, the ĐoƌƌelaioŶ ĐaŶ ďe shoǁŶ to ďe ďased oŶ a false pƌeŵise: due to the oteŶ hoŵogeŶeous 
Ŷatuƌe of ǀillages, ďǇ pƌoǆǇ aŶǇ ƌelaioŶship is Ŷot oŶ aŶ iŶdiǀidual, ďut oŶ a ǀillage leǀel. This is 
illustƌated ďǇ the ƌelaioŶship ďetǁeeŶ Đaste aŶd household ĐoŶŶeĐioŶs. The aŶalǇsis shoǁed that 
theƌe ǁas a ĐoƌƌelaioŶ ďetǁeeŶ Đaste aŶd the ǁateƌ souƌĐe used ;Taďle ϴͿ, suggesiŶg that households 
ďeloŶgiŶg to ŵaƌgiŶalised Đastes ;SC aŶd STͿ aƌe disĐƌiŵiŶated agaiŶst iŶ aĐĐess to household 
ĐoŶŶeĐioŶs.  

Taďle ϴ - Caste ďǇ ǁateƌ souƌĐe ĐƌosstaďulaioŶ 

Hoǁeǀeƌ, suďseƋueŶt eǆploƌaioŶ of the uŶdeƌlǇiŶg data ƌeǀealed that alŵost all ǀillages haǀe eitheƌ 
oŶlǇ household ĐoŶŶeĐioŶs oƌ oŶlǇ use otheƌ ǁateƌ souƌĐes. This ŵeaŶs that iŶ these ǀillages theƌe is 
Ŷo disĐƌiŵiŶaioŶ agaiŶst speĐiiĐ Đastes, as eǀeƌǇďodǇ is usiŶg the saŵe souƌĐe tǇpe. Also, ǀillages aƌe 
ŵostlǇ hoŵogeŶeous iŶ ƌespeĐt to Đaste. Theƌefoƌe, the ĐoŶĐlusioŶ that ŵaƌgiŶalised Đastes iŶ a ǀillage 
aƌe less likelǇ to haǀe a household ĐoŶŶeĐioŶ ĐaŶŶot ďe ĐoŶsideƌed ǀalid, as the taďle aďoǀe ďasiĐallǇ 
Đoŵpaƌes eŶiƌe ǀillages ǁith eaĐh otheƌ. Fuƌtheƌ iŶspeĐioŶ ƌeǀealed that oŶlǇ oŶe ǀillage, HiƌeŶaŶdi, 
aĐtuallǇ shoǁs heteƌogeŶeitǇ iŶ ƌegaƌds to souƌĐe tǇpe aŶd Đaste. This ǀillage ǁas tested sepaƌatelǇ, 
aŶd Ŷo ĐoŶŶeĐioŶ ďetǁeeŶ Đaste aŶd souƌĐe tǇpe Đould ďe fouŶd. 

IŶ light of these iŶdiŶgs, the ŵaiŶ foĐus ǁas ŵoǀed aǁaǇ fƌoŵ tesiŶg eǀeƌǇ ƌelaioŶship ideŶiied iŶ 
the ŵatƌiǆ toǁaƌds aŶalǇsiŶg data oŶ a ǀillage leǀel. As desĐƌiďed iŶ Đhapteƌ IV.ϭ.ϭ, a peƌĐeŶtage of 

Caste 

Water SourĐe 

Total 
Household CoŶŶeĐioŶ Otheƌ Wateƌ SouƌĐes 

OC 

CouŶt ϲϵ ϮϬ ϴϵ 

% ϳϳ.ϱϬ% ϮϮ.ϱϬ% ϭϬϬ.ϬϬ% 

BC aŶd MBC 

CouŶt Ϯϵϯ ϰϯ ϯϯϲ 

% ϴϳ.ϮϬ% ϭϮ.ϴϬ% ϭϬϬ.ϬϬ% 

SC aŶd ST 

CouŶt ϴϰ ϴϴ ϭϳϮ 

% ϰϴ.ϴϬ% ϱϭ.ϮϬ% ϭϬϬ.ϬϬ% 

Other 

CouŶt ϰϱ ϭϭϱ ϭϲϬ 

% Ϯϴ.ϭϬ% ϳϭ.ϵϬ% ϭϬϬ.ϬϬ% 

Total 
CouŶt ϰϵϭ Ϯϲϲ ϳϱϳ 

% ϲϰ.ϵϬ% ϯϱ.ϭϬ% ϭϬϬ.ϬϬ% 
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households ƌeĐeiǀiŶg at least ďasiĐ seƌǀiĐe oŶ eaĐh paƌaŵeteƌ aŶd oǀeƌall ǁas ĐalĐulated foƌ eaĐh 
ǀillage. This ǁaǇ, ǀillages Đould ďe Đoŵpaƌed to eaĐh otheƌ, ƌesults of ǁhiĐh aƌe shoǁŶ iŶ Taďle ϵ.  

With the Đaǀeats desĐƌiďed aďoǀe, soŵe tests oŶ a household leǀel ǁeƌe sill ĐoŶsideƌed to Ǉield 
ŵeaŶiŶgful ƌesults aŶd aƌe shoǁŶ iŶ Taďle ϭϬ. The ŵost ƌeleǀaŶt ƌesults aƌe disĐussed ďeloǁ. 

Taďle ϵ - AŶalǇsis ƌesults oŶ ǀillage leǀel 

# RelaioŶship CoŶteǆt IŶterpretaioŶ StaisiĐal Test SigŶiiĐaŶĐe 

ϭ MediaŶ Village IŶĐoŵe ǀs. 
Oǀeƌall 

Best PƌaĐiĐe SigŶiiĐaŶt, stƌoŶglǇ 
posiiǀe  

ρ=Ϭ.ϳϳϬ p<Ϭ.ϬϬϭ** 

CoŶtƌol Not sigŶiiĐaŶt ρ=-Ϭ.ϲϯϭ p=Ϭ.ϭϮϵ 

Ϯ MediaŶ Village IŶĐoŵe ǀs. % HH 
ĐoŶŶeĐioŶs 

Best PƌaĐiĐe HighlǇ sigŶiiĐaŶt, 
stƌoŶglǇ posiiǀe 

τď=Ϭ.ϱϬϴ p=Ϭ.ϬϬϰ 

CoŶtƌol Not sigŶiiĐaŶt τď=-Ϭ.ϯϬϵ p=Ϭ.ϯϰϳ 

ϯ % PuĐĐa Houses ǀs. Oǀeƌall 
SeƌǀiĐe Leǀel 

EǆĐl. WB HighlǇ sigŶiiĐaŶt, 
stƌoŶglǇ posiiǀe  

ρ=Ϭ.ϲϴϵ p<Ϭ.ϬϬϭ** 

ϰ % Mediuŵ aŶd DistaŶt Households ǀs. AĐĐessiďilitǇ Not sigŶiiĐaŶt τď=Ϭ.ϭϴϱ p=Ϭ.ϮϮϬ 

ϱ % Mediuŵ aŶd DistaŶt Households ǀs. QuaŶitǇ Not sigŶiiĐaŶt ρ=-Ϭ.ϬϬϳ p=Ϭ.ϵϳϭ 

ϲ % Mediuŵ aŶd DistaŶt 
Households ǀs. Oǀeƌall 

EǆĐl. WB Not sigŶiiĐaŶt ρ=Ϭ.Ϭϴϳ p=Ϭ.ϲϲϳ 

ϳ % ‘eligious MiŶoƌiies ǀs. Oǀeƌall  EǆĐl. WB Not sigŶiiĐaŶt ρ=Ϭ.Ϭϱϵ p=Ϭ.ϳϴϴ 

ϴ % ‘eligious MiŶoƌiies ǀs. % HH 
ĐoŶŶeĐioŶs 

EǆĐl. WB Not sigŶiiĐaŶt τď=Ϭ.Ϭϭϭ p=Ϭ.ϵϱϬ 

ϵ % SC/ST ǀs. Oǀeƌall EǆĐl. WB Not sigŶiiĐaŶt ρ=Ϭ.Ϭϴϰ p=Ϭ.ϳϬϮ 

ϭϬ % SC/ST ǀs. % Household 
ĐoŶŶeĐioŶs 

EǆĐl. WB Not sigŶiiĐaŶt τď=-Ϭ.ϭϳϮ p=Ϭ.Ϯϱϰ 

ϭϭ MeaŶ Taƌif ǀs. Oǀeƌall Not sigŶiiĐaŶt ρ=Ϭ.Ϭϴϵ p=Ϭ.ϲϲϳ 

ϭϮ MeaŶ Taƌif ǀs. MediaŶ Village IŶĐoŵe Not sigŶiiĐaŶt ρ=Ϭ.ϯϭϬ p=Ϭ.ϭϮϯ 

ϭϯ MeaŶ Taƌif ǀs. ‘eliaďilitǇ >ϴϬ% HH 
ĐoŶŶeĐioŶs 

Not sigŶiiĐaŶt τď=Ϭ.ϮϮϮ p=Ϭ.ϮϲϮ 

ϭϰ % LaŶd oǁŶeƌship ǀs. Oǀeƌall Not sigŶiiĐaŶt ρ=Ϭ.ϬϬϮ p=Ϭ.ϵϵϮ 

Taďle ϭϬ - AŶalǇsis ƌesults at household leǀel 

# RelaioŶship CoŶteǆt IŶterpretaioŶ StaisiĐal Test SigŶiiĐaŶĐe 

ϭ Houshold iŶĐoŵe 
ďetǁeeŶ Wateƌ SouƌĐe 

Villages ǁith ŵoƌe thaŶ 
ϭϬ% iŶ ďoth Đategoƌies 

HighlǇ sigŶiiĐaŶt MaŶŶ-WhitŶeǇ 
U=ϮϲϬϴ.ϱ, Ŷ=ϭϳϴ 

p<Ϭ.ϬϬϭ** 

Ϯ Household iŶĐoŵe ǀs. 
Oǀeƌall SeƌǀiĐe Leǀel 

Best PƌaĐiĐe, eǆĐl. WB HighlǇ sigŶiiĐaŶt, 
ǁeak 

τď=Ϭ.ϭϰϯ p<Ϭ.ϬϬϭ** 

CoŶtƌol, eǆĐl. WB HighlǇ sigŶiiĐaŶt, 
ǁeak 

τď =-Ϭ.ϮϬϱ p<Ϭ.ϬϬϭ** 

ϯ Wateƌ SouƌĐe ǀs. Oǀeƌall HighlǇ sigŶiiĐaŶt, 
stƌoŶg 

τď =-Ϭ.ϲϳϴ p<Ϭ.ϬϬϭ** 

ϰ Wateƌ SouƌĐe ǀs. QuaŶitǇ HighlǇ sigŶiiĐaŶt, 
stƌoŶg 

τĐ=-Ϭ.ϲϬϴ p<Ϭ.ϬϬϭ** 

ϱ Wateƌ SouƌĐe ǀs. QualitǇ HighlǇ sigŶiiĐaŶt, 
ǁeak 

τĐ=-Ϭ.ϭϰϲ p<Ϭ.ϬϬϭ** 

ϲ Wateƌ SouƌĐe ǀs. ‘eliaďilitǇ HighlǇ sigŶiiĐaŶt, 
ǁeak 

τĐ=-Ϭ.ϭϵϮ p<Ϭ.ϬϬϭ** 

ϳ SaisfaĐioŶ ǀs. Oǀeƌall HighlǇ sigŶiiĐaŶt, 
ǁeak to ŵodeƌate 

τĐ=Ϭ.Ϯϲϰ p<Ϭ.ϬϬϭ** 

ϴ SaisfaĐioŶ ǀs. QualitǇ HighlǇ sigŶiiĐaŶt, 
ŵodeƌate to stƌoŶg 

τď=Ϭ.ϰϵϮ p<Ϭ.ϬϬϭ** 

ϵ EduĐaioŶ ǀs. Wateƌ 
Coŵŵitee Meŵďeƌship 

Villages ǁith Ϯ oƌ ŵoƌe 
Wateƌ Coŵŵitee 
ŵeŵďeƌs 

SigŶiiĐaŶt, ǁeak τĐ=Ϭ.Ϭϵϵ p=Ϭ.ϬϮϯ 
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# RelaioŶship CoŶteǆt IŶterpretaioŶ StaisiĐal Test SigŶiiĐaŶĐe 

ϭϬ SupplǇ duƌaioŶ ǀs. 
Oǀeƌall 

IŶteƌŵiteŶt ǀs. 
CoŶiŶuous foƌ HH-
ĐoŶŶ. 

HighlǇ sigŶiiĐaŶt, 
stƌoŶg 

τĐ=Ϭ.ϲϴϮ p<Ϭ.ϬϬϭ** 

ϭϭ Stoƌage ǀs. Oǀeƌall HH-ĐoŶŶeĐioŶs ǁ/ 
iŶteƌŵiteŶt supplǇ 

HighlǇ sigŶiiĐaŶt, 
ŵodeƌate to stƌoŶg 

τď=Ϭ.ϰϰϱ p<Ϭ.ϬϬϭ** 

ϭϮ Stoƌage ǀs. Household 
IŶĐoŵe 

HH-ĐoŶŶeĐioŶs ǁ/ 
iŶteƌŵiteŶt supplǇ 

SigŶiiĐaŶt, ǁeak ρ=Ϭ.ϭϮϱ p=Ϭ.Ϭϭϭ* 

ϭϯ Stoƌage ǀs. SupplǇ 
DuƌaioŶ 

HH-ĐoŶŶeĐioŶs ǁ/ 
iŶteƌŵiteŶt supplǇ 

HighlǇ sigŶiiĐaŶt, 
ŵodeƌate 

ρ=-Ϭ.ϯϯϭ p<Ϭ.ϬϬϭ** 

ϭϰ SupplǇ DuƌaioŶ ǀs. 
Oǀeƌall 

HH-ĐoŶŶeĐioŶs ǁ/ 
iŶteƌŵiteŶt supplǇ 

No ĐoƌƌelaioŶ τď =Ϭ.ϬϬϵ p=Ϭ.ϴϰϭ 

ϭϱ Household size ǀs. 
QuaŶitǇ 

Otheƌ ǁateƌ souƌĐes SigŶiiĐaŶt, ǁeak τď=-Ϭ.ϭϮϴ p=Ϭ.ϬϬϵ** 

HH-ĐoŶŶeĐioŶs SigŶiiĐaŶt, ǁeak τď=-Ϭ.ϭϭϳ p=Ϭ.ϬϬϭ** 
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V DisĐussioŶ 

 IŶĐoŵe aŶd seƌǀiĐe leǀels 

MediaŶ ǀillage iŶĐoŵes aŶd the oǀeƌall seƌǀiĐe leǀel iŶ a ǀillage aƌe Ŷot sigŶiiĐaŶtlǇ Đoƌƌelated if all 
ǀillages aƌe aŶalǇsed togetheƌ. Hoǁeǀeƌ, ǁheŶ ďest pƌaĐiĐe aŶd ĐoŶtƌol ǀillages aƌe aŶalǇsed 
sepaƌatelǇ, a highlǇ sigŶiiĐaŶt, stƌoŶglǇ posiiǀe ĐoƌƌelaioŶ ĐaŶ ďe fouŶd foƌ ďest pƌaĐiĐe ǀillages, as 
shoǁŶ iŶ Figuƌe ϳ. This ĐaŶ ďe iŶteƌpƌeted as shoǁiŶg that uŶdeƌlǇiŶg ǁealth is ŶeĐessaƌǇ foƌ iŵpƌoǀiŶg 
seƌǀiĐe, ďut it is Ŷot eŶough aloŶe. AŶ eŶaďliŶg eŶǀiƌoŶŵeŶt, as pƌeseŶt iŶ the ďest pƌaĐiĐe ǀillages, 
is also ŶeĐessaƌǇ to aĐhieǀe high seƌǀiĐe leǀels, ǁhiĐh ĐoŶiƌŵs eaƌlieƌ studies ďǇ HutĐhiŶgs et al. 
;ϮϬϭϱͿ. 

 

Figuƌe ϳ - Village seƌǀiĐe leǀel ďǇ ŵediaŶ ǀillage iŶĐoŵe foƌ ďest pƌaĐiĐe ǀillages 

IŶdiǀidual household iŶĐoŵe is fouŶd to ďe sigŶiiĐaŶtlǇ, ďut ŵuĐh ŵoƌe ǁeaklǇ, Đoƌƌelated to the 
seƌǀiĐe leǀel a household ƌeĐeiǀes. This ĐaŶ ďe iŶteƌpƌeted as shoǁiŶg that ĐoŵŵuŶal ǁealth is ŵoƌe 
iŵpoƌtaŶt foƌ the oǀeƌall seƌǀiĐe leǀels, ǁhiĐh is uŶdeƌstaŶdaďle as ĐoŵŵuŶitǇ ŵaŶaged ǁateƌ supplǇ 
sĐheŵes aƌe ƌuŶ oŶ a ĐoŵŵuŶal sĐale. Fuƌtheƌŵoƌe, foƌ ďest pƌaĐiĐe ǀillages, theƌe is a sigŶiiĐaŶt, 
stƌoŶglǇ posiiǀe ĐoƌƌelaioŶ ďetǁeeŶ ŵediaŶ ǀillage iŶĐoŵe aŶd the peƌĐeŶtage of household 
ĐoŶŶeĐioŶs iŶ a ǀillage. This Đoƌƌoďoƌates the hǇpothesis that ĐoŵŵuŶal ǁealth is a highlǇ iŵpoƌtaŶt 
faĐtoƌ foƌ suĐĐessful pƌoǀisioŶ of ǁateƌ supplǇ seƌǀiĐes oŶ a ǀillage leǀel.  

 IŶĐoŵe aŶd ǁateƌ souƌĐe - household leǀel 
IŶĐoŵe ǁas Đoŵpaƌed ďetǁeeŶ households ǁith household ĐoŶŶeĐioŶs aŶd those usiŶg otheƌ ǁateƌ 
souƌĐes. Foƌ this ĐoŵpaƌisoŶ, oŶlǇ ǀillages ǁheƌe ŵuliple ǁateƌ souƌĐes aƌe used, ǁith at least ϭϬ% 
of households aĐĐessiŶg eaĐh tǇpe of souƌĐe, ǁeƌe iŶĐluded. Theƌe is a staisiĐallǇ sigŶiiĐaŶt 
difeƌeŶĐe iŶ ŵediaŶ aŶŶual household iŶĐoŵes ďetǁeeŶ the useƌs of household ĐoŶŶeĐioŶs 
;IN‘ ϰϭ,ϬϬϬͿ aŶd otheƌ ǁateƌ souƌĐes ;IN‘ ϯϬ,ϬϬϬͿ, shoǁŶ iŶ Figuƌe ϴ. Hoǁeǀeƌ, this difeƌeŶĐe is Ƌuite 
sŵall, suggesiŶg that, foƌ the pooƌest, a sŵall iŶĐƌease iŶ iŶĐoŵe ĐaŶ haǀe a ďig iŵpaĐt oŶ the seƌǀiĐe 
ƌeĐeiǀed. This agƌees ǁith iŶdiŶgs ďǇ FoŶseĐa ;ϮϬϭϰͿ, ǁho fouŶd that iŶ MozaŵďiƋue, the pooƌest 
aŶd pooƌ use haŶdpuŵps, ǁhile the least pooƌ ƌeĐeiǀe piped ǁateƌ. The least pooƌ iŶ the ŵeŶioŶed 
studǇ aƌe sill aƌouŶd the ŶaioŶal, aŶd ǁell ďeloǁ the iŶteƌŶaioŶal, poǀeƌtǇ liŶe. 
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Figuƌe ϴ - MediaŶ iŶĐoŵe of useƌs of household ĐoŶŶeĐioŶs aŶd otheƌ ǁateƌ souƌĐes 

 House tǇpe aŶd ǁateƌ souƌĐe 

The peƌĐeŶtage of puĐĐa houses, ǁhiĐh aƌe higheƌ-ƋualitǇ houses ĐoŶstƌuĐted fƌoŵ ŵateƌials suĐh as 
ĐoŶĐƌete, is stƌoŶglǇ posiiǀelǇ Đoƌƌelated to the peƌĐeŶtage of household ĐoŶŶeĐioŶs iŶ a ǀillage, as 
shoǁŶ iŶ Figuƌe ϵ. This ƌesult ǁas eǆpeĐted aŶd Đould ďe eǆplaiŶed ďǇ ǀillages ǁith a high peƌĐeŶtage 
of puĐĐa houses ďeiŶg ŵoƌe foƌŵallǇ plaŶŶed aŶd haǀiŶg ďeteƌ oǀeƌall iŶfƌastƌuĐtuƌe. This 
ĐoƌƌespoŶds to ƌesults ďǇ JalaŶ & ‘aǀallioŶ ;ϮϬϬϯͿ, ǁhiĐh ideŶiied that puĐĐa households aƌe ŵoƌe 
likelǇ to haǀe aĐĐess to piped ǁateƌ. 

 

Figuƌe ϵ - Village seƌǀiĐe leǀel ďǇ peƌĐeŶtage puĐĐa houses 

 Wateƌ souƌĐe aŶd oǀeƌall seƌǀiĐe 

LookiŶg at oǀeƌall seƌǀiĐe leǀels, household ĐoŶŶeĐioŶs sĐoƌe sigŶiiĐaŶtlǇ higheƌ thaŶ otheƌ ǁateƌ 
souƌĐes. As shoǁŶ iŶ Taďle ϭϭ, poiŶt souƌĐes pƌoǀide aĐĐeptaďle seƌǀiĐe to oŶlǇ ϭϱ% of theiƌ useƌs, 
Đoŵpaƌed to ϳϮ% foƌ household ĐoŶŶeĐioŶs. Moƌe thaŶ tǁo thiƌds of poiŶt souƌĐe useƌs ƌeĐeiǀe the 
loǁest leǀel of Ŷo seƌǀiĐe, Đoŵpaƌed to ϱ% foƌ household ĐoŶŶeĐioŶs. This ĐleaƌlǇ shoǁs the 
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iŵpoƌtaŶĐe of household ĐoŶŶeĐioŶs foƌ the seƌǀiĐe useƌs ƌeĐeiǀe. This ƌesult is ƌeleĐted iŶ the 
pƌoposed SDG ϲ.ϭ, ǁhiĐh aiŵs at pƌoǀidiŶg a dƌiŶkiŶg ǁateƌ souƌĐe that is loĐated oŶ pƌeŵises ;JMP, 
ϮϬϭϱͿ. 

Taďle ϭϭ - Oǀeƌall seƌǀiĐe leǀel ďǇ ǁateƌ souƌĐe 

 No serǀiĐe Suď-staŶdard BasiĐ Iŵproǀed High 

Household CoŶŶeĐioŶ ϱ% Ϯϯ% ϯ% ϰϳ% ϮϮ% 

Other Water SourĐes ϲϴ% ϭϴ% ϱ% ϴ% Ϯ% 

 Wateƌ souƌĐe aŶd ƋuaŶitǇ 

CoŵpaƌiŶg household ĐoŶŶeĐioŶs aŶd otheƌ ǁateƌ souƌĐes, theƌe is a sigŶiiĐaŶt difeƌeŶĐe iŶ the 
ƋuaŶitǇ paƌaŵeteƌ. As shoǁŶ iŶ Figuƌe ϭϬ, ϱϴ.ϳ% of useƌs of household ĐoŶŶeĐioŶs aŶd oŶlǇ ϭϬ.ϵ% 
of useƌs of otheƌ souƌĐes ƌeĐeiǀe high seƌǀiĐe iŶ ƌespeĐt to ƋuaŶitǇ. ϳϬ.ϳ% of useƌs of otheƌ ǁateƌ 
souƌĐes ƌeĐeiǀe uŶaĐĐeptaďle ƋuaŶiies of ǁateƌ. A studǇ of seƌǀiĐe leǀels of poiŶt souƌĐes iŶ UgaŶda 
Đaŵe to siŵilaƌ ĐoŶĐlusioŶs, ǁith oŶlǇ oŶe thiƌd of useƌs fetĐhiŶg the ŶaioŶal staŶdaƌd of ϮϬ lpĐd ;BeǇ 
et al., ϮϬϭϰ; Magaƌa, ϮϬϭϰͿ. 

 

Figuƌe ϭϬ - QuaŶitǇ ďǇ ǁateƌ souƌĐe 

 Wateƌ souƌĐe aŶd ƋualitǇ 

Theƌe is a sigŶiiĐaŶt difeƌeŶĐe iŶ peƌĐeiǀed ǁateƌ ƋualitǇ ďetǁeeŶ useƌs of household ĐoŶŶeĐioŶs 
aŶd otheƌ ǁateƌ souƌĐes. ϵϲ.ϭ% of household ĐoŶŶeĐioŶ useƌs ĐoŶsideƌ theiƌ ǁateƌ ƋualitǇ ͚good ,͛ 
Đoŵpaƌed to ϳϵ.ϰ% iŶ the otheƌ souƌĐe gƌoup. Hoǁeǀeƌ, theƌe is Ŷo sigŶiiĐaŶt difeƌeŶĐe iŶ the 
peƌĐeŶtages foƌ ͚ďad͛ ǁateƌ ƋualitǇ ;ϭ.ϯ% foƌ household ĐoŶŶeĐioŶs ǀs. Ϯ.Ϯ% foƌ otheƌ ǁateƌ souƌĐesͿ. 
This difeƌeŶĐe is suppoƌted ďǇ a studǇ ďǇ BƌoǁŶ et al. ;ϮϬϭϯͿ, ǁhiĐh shoǁs a sigŶiiĐaŶt difeƌeŶĐe iŶ 
the ǁateƌ ƋualitǇ of oŶ-plot piped ǁateƌ Đoŵpaƌed to otheƌ souƌĐes, eǀeŶ if theǇ aƌe ͚iŵpƌoǀed͛ 
aĐĐoƌdiŶg to JMP. The health ďeŶeits of piped ǁateƌ haǀe ďeeŶ ĐoŶiƌŵed ďǇ seǀeƌal otheƌ studies 
;Gaŵpeƌ-‘aďiŶdƌaŶ et al., ϮϬϭϬ; GéliŶas et al., ϭϵϵϲ; JalaŶ & ‘aǀallioŶ, ϮϬϬϯͿ. Hoǁeǀeƌ, a seǀeƌe 
liŵitaioŶ of this studǇ is that oŶlǇ data oŶ peƌĐeiǀed ǁateƌ ƋualitǇ is aǀailaďle. Without ǁateƌ ƋualitǇ 
tesiŶg, Ŷo iŶfoƌŵed assessŵeŶt of the seeŵiŶglǇ loǁ peƌĐeŶtages of ͚ďad͛ ǁateƌ ƋualitǇ foƌ all souƌĐes 
ĐaŶ ďe ŵade. 
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 Wateƌ souƌĐe aŶd ƌeliaďilitǇ 

Household ĐoŶŶeĐioŶs sĐoƌe sigŶiiĐaŶtlǇ higheƌ oŶ the ƌeliaďilitǇ paƌaŵeteƌ thaŶ otheƌ ǁateƌ 
souƌĐes. ϴϭ.ϯ% of household ĐoŶŶeĐioŶs haǀe high ƌeliaďilitǇ sĐoƌes, Đoŵpaƌed to ϲϭ.ϵ% of otheƌ 
ǁateƌ souƌĐes. IŶ the aŶalǇsed saŵple, Ϯϯ.ϳ% of the otheƌ ǁateƌ souƌĐes fail to pƌoǀide aĐĐeptaďle 
seƌǀiĐe iŶ ƌespeĐt to ƌeliaďilitǇ, a iguƌe that is siŵilaƌ to ƌepoƌted peƌĐeŶtages of haŶdpuŵp 
ŶoŶ-fuŶĐioŶalitǇ ;Kleeŵeieƌ, ϮϬϭϬ; ‘WSN, ϮϬϬϵͿ. Hoǁeǀeƌ, it Ŷeeds to ďe added that the ƌeliaďilitǇ 
paƌaŵeteƌ used iŶ this studǇ is a peƌĐeiǀed ŵeasuƌe, as it is oŶlǇ deƌiǀed fƌoŵ askiŶg ƌespoŶdeŶts hoǁ 
ŵaŶǇ iŵes theiƌ ǁateƌ supplǇ had ďƌokeŶ doǁŶ iŶ the last Ǉeaƌ aŶd hoǁ loŶg it took to ƌepaiƌ 
ďƌeakdoǁŶs. 

 SupplǇ duƌaioŶ foƌ household ĐoŶŶeĐioŶs 

CoŵpaƌiŶg useƌs of household ĐoŶŶeĐioŶs that ƌeĐeiǀe Ϯϰ-houƌ supplǇ to those ƌeĐeiǀiŶg iŶteƌŵiteŶt 
supplǇ, theƌe is a highlǇ sigŶiiĐaŶt difeƌeŶĐe iŶ oǀeƌall seƌǀiĐe leǀels. ϵϳ.ϱ% of the ĐoŶiŶuous supplǇ 
gƌoup ƌeĐeiǀes high oǀeƌall seƌǀiĐe, ǁhile Ŷot a siŶgle household iŶ the iŶteƌŵiteŶt supplǇ gƌoup 
ƌeaĐhes that leǀel. The eǆtƌeŵelǇ high peƌĐeŶtage foƌ the ĐoŶiŶuous supplǇ gƌoup is soŵeǁhat 
eǆpeĐted, as these useƌs aƌe assigŶed a high ƋuaŶitǇ autoŵaiĐallǇ aŶd ďǇ deiŶiioŶ ƌeĐeiǀe high 
sĐoƌes foƌ ĐoŶiŶuitǇ. 

The ƌesults foƌ the iŶteƌŵiteŶt supplǇ gƌoup aƌe ŵoƌe iŶteƌesiŶg hoǁeǀeƌ. As shoǁŶ iŶ Taďle ϭϮ 
ďeloǁ, Ŷot a siŶgle household ƌeĐeiǀes a high oǀeƌall seƌǀiĐe leǀel. While a laƌge pƌopoƌioŶ ƌeaĐhes aŶ 
iŵpƌoǀed oǀeƌall seƌǀiĐe leǀel, ŵoƌe thaŶ a thiƌd ƌeĐeiǀe aŶ uŶaĐĐeptaďle oǀeƌall seƌǀiĐe. The taďle 
shoǁs the geŶeƌallǇ loǁ sĐoƌes oŶ ĐoŶiŶuitǇ, ƌesuliŶg fƌoŵ ŵaŶǇ households ǁith a supplǇ duƌaioŶ 
of oŶe to tǁo houƌs. It also shoǁs the iŵpaĐt iŶteƌŵiteŶt supplǇ has oŶ the ƋuaŶitǇ useƌs ƌeĐeiǀe, 
eǀeŶ if theǇ haǀe household ĐoŶŶeĐioŶs. 

Taďle ϭϮ - SeƌǀiĐe leǀels foƌ household ĐoŶŶeĐioŶs ǁith iŶteƌŵiteŶt supplǇ 

 No serǀiĐe Suď-staŶdard BasiĐ Iŵproǀed High 

QuaŶitǇ  ϲ% ϭϲ% ϭϳ% ϭϰ% ϰϳ% 

QualitǇ  Ϭ% Ϯ% ϯ% Ϭ% ϵϱ% 

AĐĐessiďilitǇ  Ϭ% Ϭ% Ϭ% Ϭ% ϭϬϬ% 

CoŶiŶuitǇ  Ϭ% ϴ% ϴϲ% Ϭ% ϲ% 

ReliaďilitǇ  Ϭ% ϲ% Ϭ% ϭϳ% ϳϳ% 

Oǀerall SerǀiĐe Leǀel  ϲ% Ϯϵ% ϰ% ϲϭ% Ϭ% 

 Household ĐoŶŶeĐioŶs ǁith iŶteƌŵiteŶt supplǇ 

Foƌ households that haǀe a household ĐoŶŶeĐioŶ, ďut Ŷo ĐoŶiŶuous Ϯϰ-houƌ supplǇ, the oǀeƌall 
seƌǀiĐe leǀel is Đoƌƌelated ŵodeƌatelǇ to stƌoŶglǇ to the size of household stoƌage. While this ŵight 
seeŵ oďǀious, it is sill aŶ iŵpoƌtaŶt ƌesult, as it shoǁs that eǀeŶ iŶ sĐheŵes that pƌoǀide household 
ĐoŶŶeĐioŶs, iŶdiǀiduals aƌe foƌĐed to ƌelǇ oŶ ĐopiŶg stƌategies to ƌeaĐh high seƌǀiĐe leǀels, ǁhiĐh 
agƌees ǁith iŶdiŶgs ďǇ )éƌah ;ϮϬϬϬͿ aŶd WhiiŶgtoŶ et al. ;ϮϬϬϮͿ. This is fuƌtheƌ suppoƌted ďǇ the 
ŵodeƌatelǇ Ŷegaiǀe ĐoƌƌelaioŶ of the supplǇ duƌaioŶ peƌ daǇ aŶd the size of household stoƌage. The 
supplǇ duƌaioŶ peƌ daǇ is Ŷot Đoƌƌelated ǁith the oǀeƌall seƌǀiĐe leǀel, ǁhiĐh agaiŶ suppoƌts the 
assuŵpioŶ that households deǀelop stƌategies to Đope ǁith iŶteƌŵiteŶt supplǇ. The size of household 
stoƌage is oŶlǇ ǁeaklǇ Đoƌƌelated ǁith household iŶĐoŵe, ǁhiĐh ŵeaŶs that pooƌeƌ households sill 
iŶǀest iŶ ǁateƌ stoƌage to soŵe eǆteŶt. 
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 Household size aŶd ƋuaŶitǇ 

A studǇ of poiŶt ǁateƌ souƌĐes iŶ Malaǁi ďǇ Shaǁ ;ϮϬϭϰͿ fouŶd a ĐoƌƌelaioŶ ďetǁeeŶ the household 
size aŶd ƋuaŶitǇ of ǁateƌ aǀailaďle peƌ peƌsoŶ. Foƌ households usiŶg poiŶt souƌĐes, the CW+ dataset 
also shoǁs a ǁeaklǇ Ŷegaiǀe ĐoƌƌelaioŶ, ĐoŶiƌŵiŶg the eǆpeƌieŶĐe fƌoŵ Malaǁi. IŶ the CW+ data, 
this ĐoƌƌelaioŶ also eǆists foƌ useƌs ǁith household ĐoŶŶeĐioŶs. This suggests that as household size 
gƌoǁs, the oǀeƌall ƋuaŶitǇ aǀailaďle to the household does Ŷot iŶĐƌease pƌopoƌioŶatelǇ. 

 Caste, ƌeligioŶ 

OŶ a ǀillage leǀel, theƌe is Ŷo sigŶiiĐaŶt ĐoƌƌelaioŶ ďetǁeeŶ the peƌĐeŶtage of sĐheduled Đastes aŶd 
tƌiďes oƌ the peƌĐeŶtage of ƌeligious ŵiŶoƌiies aŶd the oǀeƌall seƌǀiĐe leǀel iŶ a ǀillage. This shoǁs that 
the Đase studies seleĐted foƌ the CW+ pƌojeĐt pƌoǀide aŶ eƋuitaďle seƌǀiĐe, eǀeŶ to ǀillages ǁith a high 
peƌĐeŶtage of ŵaƌgiŶalised gƌoups. 

 Taƌif 

No ĐoƌƌelaioŶ Đould ďe fouŶd ďetǁeeŶ the aǀeƌage taƌif paid iŶ a ǀillage aŶd the oǀeƌall ǀillage seƌǀiĐe 
leǀel. IŶ ǀillages ǁith a ŵajoƌitǇ of household ĐoŶŶeĐioŶs, the aǀeƌage taƌif paid is Ŷot Đoƌƌelated to 
ƌeliaďilitǇ eitheƌ. BeĐause taƌifs aƌe ŵostlǇ set at leǀels ǁell ďeloǁ Đost ƌeĐoǀeƌǇ foƌ opeƌaiŶg 
eǆpeŶdituƌe, ŵuĐh less ďiggeƌ Đapital ŵaiŶteŶaŶĐe Đosts ;CaƌdoŶe & FoŶseĐa, ϮϬϬϯ; FoŶseĐa & Njiƌu, 
ϮϬϬϯͿ, the taƌif does Ŷot iŶlueŶĐe seƌǀiĐe leǀels, as fuŶdiŶg aŶd suppoƌt Ŷeeds to Đoŵe fƌoŵ otheƌ 
souƌĐes. Foƌ eǆaŵple, iŶ oŶe Đase studǇ the Đost of pƌoduĐiŶg ďulk ǁateƌ is IN‘ ϵϯ peƌ ŵϯ, ǁhile the 
Đost Đhaƌged to the ĐoŵŵuŶitǇ is oŶlǇ IN‘ ϯ peƌ ŵϯ ;HutĐhiŶgs, ϮϬϭϱͿ. The aǀeƌage taƌif paid is Ŷot 
Đoƌƌelated to the ŵediaŶ ǀillage iŶĐoŵe eitheƌ, ǁhiĐh ŵight shoǁ that taƌifs aƌe aƌďitƌaƌilǇ set ďǇ 
ǁateƌ Đoŵŵitees aŶd do Ŷot ĐoƌƌespoŶd to the aďilitǇ oƌ ǁilliŶgŶess to paǇ iŶ a ǀillage. IŶfoƌŵaioŶ 
oŶ ͚ĐoŵŵuŶitǇ seƌǀiĐe pƌoǀideƌ peƌfoƌŵaŶĐe͛ ĐolleĐted ďǇ the CW+ pƌojeĐt ǁould help to uŶdeƌstaŶd 
this issue fuƌtheƌ. 

 EduĐaioŶ of ǁateƌ Đoŵŵitee ŵeŵďeƌs 

AŶalǇsiŶg ǀillages ǁheƌe ŵoƌe thaŶ oŶe ƌespoŶdeŶt is paƌt of the ǁateƌ Đoŵŵitee, eduĐaioŶ leǀels 
of ǁateƌ Đoŵŵitee ŵeŵďeƌs aŶd ŶoŶ-ŵeŵďeƌs aƌe fouŶd to ďe sigŶiiĐaŶtlǇ difeƌeŶt. ϭϵ.ϲ% of ǁateƌ 
Đoŵŵitee ŵeŵďeƌs haǀe a degƌee oƌ postgƌaduate degƌee, Đoŵpaƌed to ϳ.ϲ% of ŶoŶ-ŵeŵďeƌs. The 
illiteƌaĐǇ ƌate is Ϯϱ.ϰ% aŵoŶgst ŶoŶ-ŵeŵďeƌs, Đoŵpaƌed to ϭϱ.Ϯ% aŵoŶgst ŵeŵďeƌs. This ŵight 
suggest that ĐoŵŵuŶiies eǆeƌĐise disĐƌeioŶ iŶ eleĐiŶg Đoŵŵitee ŵeŵďeƌs ǁho possess the skills 
Ŷeeded foƌ the Đoŵŵitee to fuŶĐioŶ efeĐiǀelǇ. This is poteŶiallǇ iŶteƌesiŶg iŶ the light of ŵodels 
of iŶĐƌeasiŶg pƌofessioŶalisaioŶ of ĐoŵŵuŶitǇ ŵaŶageŵeŶt ;HutĐhiŶgs et al., ϮϬϭϱͿ, ďut the ƌesult 
Ŷeeds gƌeateƌ ĐoŶteǆtual iŶfoƌŵaioŶ to dƌaǁ aŶǇ ŵeaŶiŶgful ĐoŶĐlusioŶs. 

V.Ϯ LiŵitaioŶs of the studǇ 

 Liŵited Ŷuŵďeƌ of Đase studies 

The ƌesults shoǁŶ aďoǀe ǁeƌe oďtaiŶed ǁith oŶlǇ a suďset of the ǁhole CW+ household suƌǀeǇ data 
aŶd should theƌefoƌe ďe seeŶ as iŶdiĐaiǀe ƌesults that sill Ŷeeds to ďe ĐoŶiƌŵed ǁith the Đoŵplete 
data as it ďeĐoŵes aǀailaďle. 

 SuƌǀeǇ desigŶ 

The oƌigiŶal aiŵ of the household suƌǀeǇs ǁas oŶlǇ to assess seƌǀiĐe leǀels, aŶd Ŷot a full-sĐale aŶalǇsis 
of faĐtoƌs afeĐiŶg it. The aiŵ of this pƌojeĐt ǁas to eǆploƌe to ǁhat eǆteŶt this liŵited suƌǀeǇ desigŶ 
Đould ďe used foƌ eǆploƌiŶg faĐtoƌs ďehiŶd suĐĐess iŶ deliǀeƌiŶg ǁateƌ seƌǀiĐes. While a lot of 
iŶteƌesiŶg ƌesults Đould ďe oďtaiŶed, the authoƌs ďelieǀe that the leǀel of aŶalǇsis ĐoŶduĐted is at the 
liŵit of ǁhat is possiďle usiŶg this data. 
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 AssuŵpioŶs ŵade to assess seƌǀiĐe leǀels 

IŶ oƌdeƌ to assigŶ seƌǀiĐe leǀels to households iŶ soŵe Đases assuŵpioŶs ǁeƌe ŵade as to the seƌǀiĐe 
ƌeĐeiǀed. These ǁeƌe: 

 that a Ϯϰ-houƌ household ĐoŶŶeĐioŶ alǁaǇs pƌoǀides high ƋuaŶitǇ; 
 that a household ĐoŶŶeĐioŶ alǁaǇs eƋuates to high aĐĐessiďilitǇ. 

Whilst defeŶdaďle, these assuŵpioŶs do liŵit the sĐope of aŶalǇsis that ĐaŶ ďe peƌfoƌŵed iŶ ƌelaioŶ 
to household ĐoŶŶeĐioŶs. Foƌ eǆaŵple, assuŵiŶg high aĐĐessiďilitǇ does Ŷot ƌeĐogŶise that theƌe aƌe 
difeƌiŶg leǀels of household ĐoŶŶeĐioŶs: fƌoŵ a siŶgle tap iŶ a Ǉaƌd used to ill seǀeƌal pots, to ŵuliple 
taps ǁithiŶ the dǁelliŶg. The data ĐolleĐted did Ŷot alloǁ disaggƌegaioŶ oŶ this leǀel. ‘eĐoƌdiŶg aŶd 
uŶdeƌstaŶdiŶg the difeƌeŶĐe iŶ seƌǀiĐe ƌeĐeiǀed ďǇ these useƌs ŵaǇ Ŷot ďe sigŶiiĐaŶt ǁheŶ ĐoŵpaƌiŶg 
to useƌs of ĐoŵŵuŶal souƌĐes, ďut ǁill ďe iŶĐƌeasiŶglǇ iŵpoƌtaŶt as useƌs deŵaŶd household 
ĐoŶŶeĐioŶs aŶd fuƌtheƌ difeƌeŶiaioŶ is Ŷeeded. 

 Liŵits of household suƌǀeǇs 

IŶfoƌŵaioŶ oŶ ŵaŶǇ faĐtoƌs afeĐiŶg ǁateƌ supplǇ seƌǀiĐes ĐaŶ siŵplǇ Ŷot ďe oďtaiŶed fƌoŵ 
household suƌǀeǇs. As this studǇ ǁas liŵited to household suƌǀeǇ data, it ǁould Ŷeed to ďe 
ĐoŵpleŵeŶted ďǇ addiioŶal ƌeseaƌĐh iŶ oƌdeƌ to iŶĐlude ǁideƌ issues suĐh as the suppoƌt 
eŶǀiƌoŶŵeŶt, goǀeƌŶŵeŶt iŶǀolǀeŵeŶt oƌ fuƌtheƌ iŶfoƌŵaioŶ oŶ the ǁateƌ Đoŵŵitees. This 
addiioŶal iŶfoƌŵaioŶ Đould Đoŵe fƌoŵ iŶteƌǀieǁs ǁith keǇ iŶfoƌŵaŶts, adŵiŶistƌaiǀe data oƌ foĐus 
gƌoup disĐussioŶs aŶd ǁould eŶaďle a tƌiaŶgulaioŶ of iŶfoƌŵaioŶ. 
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VI CoŶĐlusioŶ 

This studǇ pƌoǀided aŶ iŶsight iŶto the iƌst tƌaŶĐhe of household suƌǀeǇ data ĐolleĐted iŶ the CW+ 
pƌojeĐt. EǀeŶ though soŵe issues ǁith data ƋualitǇ, ĐoŵpleteŶess aŶd ĐƌediďilitǇ ǁeƌe eŶĐouŶteƌed, 
the ŵajoƌitǇ of data Đould ďe used foƌ fuƌtheƌ aŶalǇsis. 

The ǁateƌ seƌǀiĐe eaĐh household ƌeĐeiǀes ǁas assessed oŶ iǀe paƌaŵeteƌs: ƋuaŶitǇ, ƋualitǇ, 
aĐĐessiďilitǇ, ƌeliaďilitǇ aŶd ĐoŶiŶuitǇ. To ĐoŵďiŶe these iŶdiǀidual paƌaŵeteƌs iŶto oŶe oǀeƌall seƌǀiĐe 
leǀel, a Đoŵposite iŶdiĐatoƌ ĐoŶsisiŶg of a geoŵetƌiĐ ŵeaŶ ǁith thƌesholds ǁas Đƌeated. IŶ the 
authoƌs͛ opiŶioŶ, this Đoŵposite iŶdiĐatoƌ giǀes a ŵeaŶiŶgful aŶd ŶuaŶĐed piĐtuƌe of the oǀeƌall 
seƌǀiĐe leǀel a household ƌeĐeiǀes. This appƌoaĐh is ƌelaiǀelǇ siŵple aŶd has the poteŶial to ďe 
applied ŵoƌe ǁidelǇ iŶ the WaSH seĐtoƌ. UsiŶg this oǀeƌall iŶdiĐatoƌ of seƌǀiĐe, ϱϯ% of households 
ǁeƌe shoǁŶ to ƌeĐeiǀe aŶ ͚aĐĐeptaďle seƌǀiĐe͛ - that is ŵeeiŶg IŶdiaŶ ŶaioŶal staŶdaƌds foƌ dƌiŶkiŶg 
ǁateƌ. IŶ total, ϭϱ% of households ƌeĐeiǀed a ͚high͛ leǀel of seƌǀiĐe. 

To iŶd deteƌŵiŶaŶts of suĐĐess, hǇpotheses shoǁiŶg possiďle assoĐiaioŶs ďetǁeeŶ ǀaƌiaďles ǁeƌe 
ideŶiied thƌough a liteƌatuƌe ƌeǀieǁ. Out of these, Ϯϵ ǁeƌe tested aŶd ϭϳ shoǁed a staisiĐallǇ 
sigŶiiĐaŶt ĐoƌƌelaioŶ. IŶ the Đouƌse of the aŶalǇsis, the ŵaiŶ foĐus ǁas shited fƌoŵ aŶalǇsiŶg data oŶ 
a household leǀel toǁaƌds the ǀillage leǀel, as seeŵiŶglǇ ƌeleǀaŶt ĐoƌƌelaioŶs oŶ the household leǀel 
ǁeƌe oteŶ fouŶd to ďe Đaused ďǇ a hoŵogeŶeitǇ of ǀaƌiaďles iŶ siŶgle ǀillages. 

The ŵost iŵpoƌtaŶt ƌesults aƌe that seƌǀiĐe leǀels aƌe oŶlǇ ǁeaklǇ Đoƌƌelated to iŶĐoŵe oŶ the 
household leǀel, ďut stƌoŶglǇ Đoƌƌelated to ŵediaŶ iŶĐoŵe oŶ the ǀillage leǀel. This is iŶteƌpƌeted as 
shoǁiŶg the iŵpoƌtaŶĐe of uŶdeƌlǇiŶg ĐoŵŵuŶal ǁealth iŶ pƌoǀidiŶg ǁateƌ seƌǀiĐes. Household 
iŶĐoŵe leǀels do plaǇ a keǇ ƌole iŶ the seŶse that useƌs of household ĐoŶŶeĐioŶs aŶd poiŶt ǁateƌ 
souƌĐes shoǁ a staisiĐallǇ sigŶiiĐaŶt difeƌeŶĐe iŶ iŶĐoŵe. Hoǁeǀeƌ, this difeƌeŶĐe is Ƌuite sŵall aŶd 
at the loǁeƌ eŶd of the iŶĐoŵe speĐtƌuŵ, suggesiŶg that, foƌ the pooƌest, a sŵall iŶĐƌease iŶ iŶĐoŵe 
ĐaŶ haǀe a ďig iŵpaĐt oŶ the seƌǀiĐe ƌeĐeiǀed. 

DuƌiŶg the aŶalǇsis, the iŵŵeŶse difeƌeŶĐe iŶ seƌǀiĐe leǀels ďetǁeeŶ pƌiǀate household ĐoŶŶeĐioŶs 
aŶd otheƌ ǁateƌ souƌĐes ďeĐaŵe appaƌeŶt. Household ĐoŶŶeĐioŶs ǁeƌe fouŶd to ďe the oŶlǇ ǁaǇ of 
aĐhieǀiŶg high seƌǀiĐe leǀels, ďoth oǀeƌall aŶd espeĐiallǇ iŶ ƌespeĐt to ƋuaŶitǇ. The supeƌioƌitǇ of 
household ĐoŶŶeĐioŶs is ĐoŶiƌŵed ďǇ seǀeƌal studies aŶd is ƌeleĐted iŶ the pƌoposed iŶdiĐatoƌ foƌ 
SDG taƌget ϲ.ϭ of pƌoǀidiŶg ͚a ďasiĐ dƌiŶkiŶg ǁateƌ souƌĐe ǁhiĐh is loĐated oŶ pƌeŵises .͛ The aŶalǇsis 
also shoǁed that just haǀiŶg a household ĐoŶŶeĐioŶ is Ŷot eŶough, as useƌs ǁith a household 
ĐoŶŶeĐioŶ ǁith iŶteƌŵiteŶt supplǇ ƌeĐeiǀed sigŶiiĐaŶtlǇ loǁeƌ seƌǀiĐe leǀels. Theƌefoƌe, the aiŵ 
should ďe pƌoǀidiŶg household ĐoŶŶeĐioŶs ǁith ĐoŶiŶuous Ϯϰ-houƌ seƌǀiĐe. 

The aŶalǇsis also deŵoŶstƌated that eǀeŶ souƌĐes that aƌe Đlassiied as ͚iŵpƌoǀed͛ aĐĐoƌdiŶg to the 
MDG deiŶiioŶ oteŶ deliǀeƌ uŶaĐĐeptaďle seƌǀiĐe. LookiŶg at the ŵaiŶ souƌĐe used ďǇ households, 
oŶlǇ ϭ.ϳ% ;ϭϰ householdsͿ Đould ďe Đlassiied as ͚uŶiŵpƌoǀed͛ uŶdeƌ the JMP deiŶiioŶ. This ĐoŶtƌasts 
ǁith ϰϳ% of households ƌeĐeiǀiŶg aŶ ͚uŶaĐĐeptaďle͛ leǀel of seƌǀiĐe usiŶg the CW+ seƌǀiĐe laddeƌ, 
ŵostlǇ due to the iŶsuiĐieŶt ƋuaŶiies supplied ďǇ, aŶd the pooƌ aĐĐessiďilitǇ of poiŶt souƌĐes. This 
stƌoŶglǇ suggests that the JMP deiŶiioŶ pƌoǀides aŶ uŶƌealisiĐallǇ posiiǀe piĐtuƌe of aĐĐess to 
dƌiŶkiŶg ǁateƌ.  

IŶ the aŶalǇsed dataset, Ŷo ĐoƌƌelaioŶs ďetǁeeŶ the peƌĐeŶtage of sĐheduled Đastes aŶd tƌiďes oƌ 
ƌeligious ŵiŶoƌiies aŶd the seƌǀiĐe leǀel iŶ a ǀillage Đould ďe fouŶd. This shoǁs that iŶ the seleĐted 
Đase studies, the seƌǀiĐe pƌoǀideƌs suĐĐeed iŶ deliǀeƌiŶg eƋuitaďle ǁateƌ seƌǀiĐes to all ǀillages 
suƌǀeǇed. 
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The liŵitaioŶs of this studǇ aƌe ŵaiŶlǇ due to the faĐt that oŶlǇ paƌt of the ǁhole CW+ household 
suƌǀeǇ dataset ǁas aǀailaďle. Theƌefoƌe iŶdiŶgs fƌoŵ this studǇ aƌe Ŷot ŶeĐessaƌilǇ ƌepƌeseŶtaiǀe of 
otheƌ ƌegioŶs aŶd should ďe ĐoŶiƌŵed ǁith addiioŶal studies ǁheŶ all data is aǀailaďle. Fuƌtheƌŵoƌe, 
due to the liŵited sĐope of this studǇ, oŶlǇ household suƌǀeǇ data ǁas used, ǁhile addiioŶal 
ĐoŶteǆtual data ǁould ďe Ŷeeded to assess ŵaŶǇ faĐtoƌs afeĐiŶg ǁateƌ seƌǀiĐe deliǀeƌǇ. IŶ paƌiĐulaƌ, 
ǁheƌe this studǇ has ideŶiied sigŶiiĐaŶt ĐoƌƌelaioŶs, ĐoŶteǆtual data is ŶeĐessaƌǇ to uŶdeƌstaŶd the 
uŶdeƌlǇiŶg Đauses. SuĐh data is ďeiŶg ĐolleĐted as paƌt of the ǁideƌ CW+ pƌojeĐt. 

Despite these liŵitaioŶs, this pƌojeĐt has deŵoŶstƌated that it ǁas possiďle to ĐoŶduĐt sigŶiiĐaŶt 
aŶalǇsis usiŶg the aǀailaďle household suƌǀeǇ data.   

  



29 

RefeƌeŶĐes 

AdaŶk, M., Kuŵasi, T.C., AďďeǇ, E., DiĐkiŶsoŶ, N., DzaŶsi, P., AteŶgdeŵ, J. a., Chiŵďaƌ, T.L. & Efah-Appiah, E. 
;ϮϬϭϯͿ The Status of ‘ural Water SerǀiĐes iŶ GhaŶa. A SǇŶthesis of FiŶdiŶgs froŵ ϯ DistriĐts. Tƌiple S/I‘C, 
The Hague. Aǀailaďle fƌoŵ: 
htp://ǁǁǁ.ǁateƌseƌǀiĐesthatlast.oƌg/ŵedia/puďliĐaioŶs/the_status_of_ƌuƌal_ǁateƌ_supplǇ_seƌǀiĐes_
iŶ_ghaŶa ;AĐĐessed: ϭϱ Apƌil ϮϬϭϱͿ. 

BeǇ, V., Magaƌa, P. & Aďisa, J. ;ϮϬϭϰͿ AssessŵeŶt of the PerforŵaŶĐe of the SerǀiĐe DeliǀerǇ Model for PoiŶt 
SourĐes iŶ UgaŶda - FiŶal ‘esearĐh ‘eport. The Hague. Aǀailaďle fƌoŵ: 
htp://ǁǁǁ.ǁateƌseƌǀiĐesthatlast.oƌg/ŵedia/puďliĐaioŶs/assessŵeŶt_of_the_peƌfoƌŵaŶĐe_of_the_se
ƌǀiĐe_deliǀeƌǇ_ŵodel_foƌ_poiŶt_souƌĐes_iŶ_ugaŶda ;AĐĐessed: ϭϲ Apƌil ϮϬϭϱͿ. 

BooǇseŶ, F. ;ϮϬϬϮͿ 'AŶ Oǀeƌǀieǁ aŶd EǀaluaioŶ of Coŵposite IŶdiĐes of DeǀelopŵeŶt', SoĐial IŶdiĐators 
‘esearĐh, ϱϵ;ϮͿ, pp. ϭϭϱ–ϭϱϭ. 

BƌoǁŶ, J., HieŶ, V.T., MĐMahaŶ, L., JeŶkiŶs, M.W., Thie, L., LiaŶg, K., PƌiŶtǇ, E. & SoďseǇ, M.D. ;ϮϬϭϯͿ '‘elaiǀe 
BeŶeits of OŶ-Plot Wateƌ SupplǇ oǀeƌ Otheƌ ͚Iŵpƌoǀed͛ SouƌĐes iŶ ‘uƌal VietŶaŵ', TropiĐal MediĐiŶe & 
IŶterŶaioŶal Health, ϭϴ;ϭͿ, pp. ϲϱ–ϳϰ. 

CaƌdoŶe, ‘. & FoŶseĐa, C. ;ϮϬϬϯͿ FiŶaŶĐiŶg aŶd Cost ‘eĐoǀerǇ. TheŵaiĐ Oǀerǀieǁ Paper. I‘C, The Hague. 
Aǀailaďle fƌoŵ: htp://ǁǁǁ.ssǁŵ.iŶfo/liďƌaƌǇ/Ϯϳϱϱ ;AĐĐessed: ϮϬ Apƌil ϮϬϭϱͿ. 

Caƌteƌ, ‘.C., TǇƌƌel, S.F. & Hoǁsaŵ, P. ;ϭϵϵϵͿ 'The iŵpaĐt aŶd sustaiŶaďilitǇ of ĐoŵŵuŶitǇ ǁateƌ supplǇ aŶd 
saŶitaioŶ pƌogƌaŵŵes iŶ deǀelopiŶg ĐouŶtƌies', JourŶal of the Chartered IŶsituioŶ of Water aŶd 
EŶǀiroŶŵeŶtal MaŶageŵeŶt, ϭϯ;ϰͿ, pp. ϮϵϮ–Ϯϵϲ. 

CooliĐaŶ, H. ;ϮϬϬϵͿ ‘esearĐh Methods aŶd StaisiĐs iŶ PsǇĐhologǇ. Hoddeƌ EduĐaioŶ, LoŶdoŶ. 
Field, A. ;ϮϬϭϯͿ DisĐoǀeriŶg StaisiĐs UsiŶg SPSS. ϰth Ed. SAGE PuďliĐaioŶs, LoŶdoŶ. 
FoŶseĐa, C. ;ϮϬϭϰͿ The Death of the CoŵŵuŶal HaŶdpuŵp? ‘ural Water aŶd SaŶitaioŶ Household Costs iŶ 

Loǁer-IŶĐoŵe CouŶtries. PhD Thesis, CƌaŶield UŶiǀeƌsitǇ. 
FoŶseĐa, C. & Njiƌu, C. ;ϮϬϬϯͿ 'FiŶaŶĐiŶg aŶd Cost ‘eĐoǀeƌǇ: What HappeŶs ateƌ CoŶstƌuĐioŶ?͛'. IŶ: 

ProĐeediŶgs of the Ϯϵth WEDC IŶterŶaioŶal CoŶfereŶĐe: Toǁards the MilleŶiuŵ DeǀelopŵeŶt Goals. 
ϮϬϬϯ, Aďuja. Aǀailaďle fƌoŵ: htps://dspaĐe.lďoƌo.aĐ.uk/Ϯϭϯϰ/Ϯϭϭϰ ;AĐĐessed: ϮϬ Apƌil ϮϬϭϱͿ. 

Gaŵpeƌ-‘aďiŶdƌaŶ, S., KhaŶ, S. & TiŵŵiŶs, C. ;ϮϬϭϬͿ 'The IŵpaĐt of Piped Wateƌ PƌoǀisioŶ oŶ IŶfaŶt MoƌtalitǇ 
iŶ Bƌazil: A QuaŶile PaŶel Data AppƌoaĐh', JourŶal of DeǀelopŵeŶt EĐoŶoŵiĐs, ϵϮ;ϮͿ, pp. ϭϴϴ–ϮϬϬ. 

Gaƌƌiga, ‘.G. & Foguet, A.P. ;ϮϬϭϬͿ 'Iŵpƌoǀed Method to CalĐulate a Wateƌ PoǀeƌtǇ IŶdeǆ at LoĐal SĐale', 
JourŶal of EŶǀiroŶŵeŶtal EŶgiŶeeriŶg, ϭϯϲ, pp. ϭϮϴϳ–ϭϮϵϴ. 

GéliŶas, Y., ‘aŶdall, H., ‘oďidouǆ, L. & SĐhŵit, J.-P. ;ϭϵϵϲͿ 'Well ǁateƌ suƌǀeǇ iŶ tǁo distƌiĐts of CoŶakƌǇ 
;‘epuďliĐ of GuiŶeaͿ, aŶd ĐoŵpaƌisoŶ ǁith the piped ĐitǇ ǁateƌ', Water ‘esearĐh, ϯϬ;ϵͿ, pp. ϮϬϭϳ–ϮϬϮϲ. 

HaƌǀeǇ, P.A. & ‘eed, ‘.A. ;ϮϬϬϲͿ 'CoŵŵuŶitǇ-ŵaŶaged ǁateƌ supplies iŶ AfƌiĐa: sustaiŶaďle oƌ dispeŶsaďle?', 
CoŵŵuŶitǇ DeǀelopŵeŶt JourŶal, ϰϮ;ϯͿ, pp. ϯϲϱ–ϯϳϴ. 

HutĐhiŶgs, P. ;ϮϬϭϱͿ SupporiŶg CoŵŵuŶitǇ MaŶageŵeŶt iŶ Morappur, Taŵil Nadu. CoŵŵuŶitǇ Water Plus 
Case StudǇ [forthĐoŵiŶg]. CƌaŶield UŶiǀeƌsitǇ, CƌaŶield. 

HutĐhiŶgs, P., ChaŶ, M.Y., Cuadƌado, L., Ezďakhe, F., Mesa, B., Taŵekaǁa, C. & FƌaŶĐeǇs, ‘. ;ϮϬϭϱͿ 'A sǇsteŵaiĐ 
ƌeǀieǁ of suĐĐess faĐtoƌs iŶ the ĐoŵŵuŶitǇ ŵaŶageŵeŶt of ƌuƌal ǁateƌ supplies oǀeƌ the past ϯϬ Ǉeaƌs', 
Water PoliĐǇ, IŶ Pƌess ;UŶĐoƌƌeĐted PƌoofͿ. 

JalaŶ, J. & ‘aǀallioŶ, M. ;ϮϬϬϯͿ 'Does Piped Wateƌ ‘eduĐe Diaƌƌhea foƌ ChildƌeŶ iŶ ‘uƌal IŶdia?', JourŶal of 
EĐoŶoŵetriĐs, ϭϭϮ;ϭͿ, pp. ϭϱϯ–ϭϳϯ. 

JMP ;ϮϬϬϲͿ Core QuesioŶs oŶ DriŶkiŶg-Water aŶd SaŶitaioŶ for Household SurǀeǇs. WHO/UNICEF, GeŶeǀa. 
Aǀailaďle fƌoŵ: htp://ǁǁǁ.ǁho.iŶt/ǁateƌ_saŶitaioŶ_health/ŵoŶitoƌiŶg/household_suƌǀeǇs/eŶ/. 

JMP ;ϮϬϭϰͿ Progress oŶ DriŶkiŶg Water aŶd SaŶitaioŶ – ϮϬϭϰ Update. WHO/UNICEF, GeŶeǀa. Aǀailaďle fƌoŵ: 
htp://ǁǁǁ.ǁho.iŶt/ǁateƌ_saŶitaioŶ_health/puďliĐaioŶs/ϮϬϭϰ/jŵp-ƌepoƌt/eŶ/ ;AĐĐessed: Ϯϴ Apƌil 
ϮϬϭϱͿ. 

JMP ;ϮϬϭϱͿ WaSH Post-ϮϬϭϱ: Proposed IŶdiĐators for DriŶkiŶg Water, SaŶitaioŶ aŶd HǇgieŶe [UŶpuďlished 
Drat WorkiŶg Paper]. WHO/UNICEF, GeŶeǀa. 



30 

Kleeŵeieƌ, E.L. ;ϮϬϭϬͿ Priǀate Operators aŶd ‘ural Water Supplies: A Desk ‘eǀieǁ of EǆperieŶĐe. Woƌld BaŶk, 
WashiŶgtoŶ DC. Aǀailaďle fƌoŵ: htp://ǁateƌ.ǁoƌldďaŶk.oƌg/puďliĐaioŶs/pƌiǀate-opeƌatoƌs-aŶd-ƌuƌal-
ǁateƌ-supplies-desk-ƌeǀieǁ-eǆpeƌieŶĐe ;AĐĐessed: Ϯϭ JaŶuaƌǇ ϮϬϭϱͿ. 

KleiŶau, E. & PǇle, D.F. ;ϮϬϬϰͿ StrategiĐ ‘eport ϴ AssessiŶg HǇgieŶe IŵproǀeŵeŶt GuideliŶes for Household aŶd 
CoŵŵuŶitǇ Leǀels. EŶǀiƌoŶŵeŶtal Health PƌojeĐt, WashiŶgtoŶ DC. Aǀailaďle fƌoŵ: 
htp://ǁǁǁ.ǁsp.oƌg/HǇgieŶe-SaŶitaioŶ-Wateƌ-Toolkit/‘esouƌĐes/‘eadiŶgs/S‘-ϴ-HISGPapeƌVeƌsioŶ.pdf 
;AĐĐessed: Ϯϵ Apƌil ϮϬϭϱͿ. 

LloǇd, B.J. & Baƌtƌaŵ, J.K. ;ϭϵϵϭͿ 'SuƌǀeillaŶĐe SoluioŶs to MiĐƌoďiologiĐal Pƌoďleŵs iŶ Wateƌ QualitǇ CoŶtƌol iŶ 
DeǀelopiŶg CouŶtƌies', Water SĐieŶĐe aŶd TeĐhŶologǇ, Ϯϰ;ϮͿ, pp. ϲϭ–ϳϱ. 

Magaƌa, P. ;ϮϬϭϰͿ The Paradoǆ of ‘ural Water User DeŵaŶd aŶd SaisfaĐioŶ: FiŶdiŶgs froŵ SeleĐted DistriĐts iŶ 
NortherŶ aŶd Mid WesterŶ UgaŶda. I‘C/Tƌiple-S UgaŶda. Aǀailaďle fƌoŵ: 
htp://ǁǁǁ.iƌĐǁash.oƌg/ƌesouƌĐes/paƌadoǆ-ƌuƌal-ǁateƌ-useƌ-deŵaŶd-aŶd-saisfaĐioŶ ;AĐĐessed: Ϯϴ 
Apƌil ϮϬϭϱͿ. 

MĐCoŵŵoŶ, C., WaƌŶeƌ, D. & Yohaleŵ, D. ;ϭϵϵϬͿ CoŵŵuŶitǇ MaŶageŵeŶt of ‘ural Water SupplǇ aŶd 
SaŶitaioŶ SerǀiĐes. Woƌld BaŶk, WashiŶgtoŶ DC. Aǀailaďle fƌoŵ: 
htp://doĐuŵeŶts.ǁoƌldďaŶk.oƌg/Đuƌated/eŶ/ϭϵϵϬ/Ϭϭ/ϳϬϬϯϲϲ/ĐoŵŵuŶitǇ-ŵaŶageŵeŶt-ƌuƌal-ǁateƌ-
supplǇ-saŶitaioŶ-seƌǀiĐes ;AĐĐessed: Ϯϭ Apƌil ϮϬϭϱͿ. 

MiŶistƌǇ foƌ DƌiŶkiŶg Wateƌ & SaŶitaioŶ ;ϮϬϭϯͿ NaioŶal ‘ural DriŶkiŶg Water Prograŵŵe: MoǀeŵeŶts 
toǁards EŶsuriŶg People͛s DriŶkiŶg Water SeĐuritǇ iŶ ‘ural IŶdia. GoǀeƌŶŵeŶt of IŶdia, Neǁ Delhi. 
Aǀailaďle fƌoŵ: htp://iŶdiaǁateƌ.goǀ.iŶ/iŵisƌepoƌts/ŶƌdǁpŵaiŶ.aspǆ ;AĐĐessed: Ϯϴ Apƌil ϮϬϭϱͿ. 

MoƌiaƌtǇ, P., BatĐheloƌ, C., FoŶseĐa, C., Klutse, A., Naafs, A., NǇaƌko, K., PezoŶ, C., Poteƌ, A., ‘eddǇ, V.‘. & 
SŶehalatha, M. ;ϮϬϭϭͿ Ladders for AssessiŶg aŶd CosiŶg Water SerǀiĐe DeliǀerǇ. I‘C, The Hague. 
Aǀailaďle fƌoŵ: htp://ǁǁǁ.ǁashĐost.iŶfo/page/ϳϱϯ ;AĐĐessed: Ϯϴ Apƌil ϮϬϭϱͿ. 

MoƌiaƌtǇ, P., Sŵits, S., Buteƌǁoƌth, J. & FƌaŶĐeǇs, ‘. ;ϮϬϭϯͿ 'TƌeŶds iŶ ƌuƌal ǁateƌ supplǇ: Toǁaƌds a seƌǀiĐe 
deliǀeƌǇ appƌoaĐh', Water AlterŶaiǀes, ϲ;ϯͿ, pp. ϯϮϵ–ϯϰϵ. 

Mukheƌjee, A. & FƌǇaƌ, A.E. ;ϮϬϬϴͿ 'Deepeƌ GƌouŶdǁateƌ CheŵistƌǇ aŶd GeoĐheŵiĐal ModeliŶg of the AƌseŶiĐ 
AfeĐted WesteƌŶ BeŶgal BasiŶ, West BeŶgal, IŶdia', Applied GeoĐheŵistrǇ, Ϯϯ;ϰͿ, pp. ϴϲϯ–ϴϵϰ. 

MuŶda, G. & Naƌdo, M. ;ϮϬϬϱͿ CoŶstruĐiŶg CoŶsisteŶt Coŵposite IŶdiĐators: the Issue of Weights. Aǀailaďle 
fƌoŵ: htp://puďliĐaioŶs.jƌĐ.eĐ.euƌopa.eu/ƌepositoƌǇ/haŶdle/J‘CϯϮϰϯϰ ;AĐĐessed: Ϯϭ Apƌil ϮϬϭϱͿ. 

Naƌdo, M., SaisaŶa, M., Saltelli, A., TaƌaŶtola, S., HofŵaŶŶ, A. & GioǀaŶŶiŶi, E. ;ϮϬϬϴͿ HaŶdďook oŶ 
CoŶstruĐiŶg Coŵposite IŶdiĐators. SteǀeŶs, C., BaǇgaŶ, G., OlseŶ, K., & Mooƌe, S. ;eds.Ϳ. OECD, Paƌis. 
Aǀailaďle fƌoŵ: 
htp://ǁǁǁ.oeĐd.oƌg/std/haŶdďookoŶĐoŶstƌuĐiŶgĐoŵpositeiŶdiĐatoƌsŵethodologǇaŶduseƌguide.htŵ 
;AĐĐessed: Ϯϲ Apƌil ϮϬϭϱͿ. 

‘out, S. ;ϮϬϭϰͿ 'IŶsituioŶal VaƌiaioŶs iŶ PƌaĐiĐe of DeŵaŶd ‘espoŶsiǀe AppƌoaĐh: EǀideŶĐe fƌoŵ ‘uƌal Wateƌ 
SupplǇ iŶ IŶdia', Water PoliĐǇ, ϭϲ;ϰͿ, p. ϲϱϬ. 

‘WSN ;ϮϬϬϵͿ HaŶdpuŵp Data ϮϬϬϵ: SeleĐted CouŶtries iŶ Suď-SaharaŶ AfriĐa. Aǀailaďle fƌoŵ: 
htp://ǁǁǁ.ƌuƌal-ǁateƌ-supplǇ.Ŷet/eŶ/ƌesouƌĐes/details/ϮϬϯ ;AĐĐessed: Ϯϭ JaŶuaƌǇ ϮϬϭϱͿ. 

Shaǁ, D. ;ϮϬϭϰͿ 'MoŶitoƌiŶg Wateƌ AŶd SaŶitaioŶ SeƌǀiĐe Leǀels Oǀeƌ Tiŵe: FiŶdiŶgs fƌoŵ WateƌAid Malaǁi'. 
IŶ: ϯϳth WEDC IŶterŶaioŶal CoŶfereŶĐe. ϮϬϭϰ, WEDC, HaŶoi, pp. ϭ–ϳ. Aǀailaďle fƌoŵ: htps://ǁedĐ-
kŶoǁledge.lďoƌo.aĐ.uk/details.htŵl?id=Ϯϭϵϱϲ ;AĐĐessed: ϯϬ Apƌil ϮϬϭϱͿ. 

SiƌkiŶ, ‘.M. ;ϮϬϬϲͿ StaisiĐs for the SoĐial SĐieŶĐes. SAGE PuďliĐaioŶs, LoŶdoŶ. 
Sŵits, S., FƌaŶĐeǇs, ‘., Mekala, S. & HutĐhiŶgs, P. ;Ŷ.d.Ϳ UŶderstaŶdiŶg the ‘esourĐe IŵpliĐaioŶs of the ͚Plus͛ iŶ 

CoŵŵuŶitǇ MaŶageŵeŶt of ‘ural Water SupplǇ SǇsteŵs iŶ IŶdia: CoŶĐepts aŶd ‘esearĐh MethodologǇ. 
CƌaŶield UŶiǀeƌsitǇ/I‘C. 

Sǁaŵee, P.K. & TǇagi, A. ;ϮϬϬϬͿ 'DesĐƌiďiŶg Wateƌ QualitǇ ǁith Aggƌegate IŶdeǆ', JourŶal of EŶǀiroŶŵeŶtal 
EŶgiŶeeriŶg, ϭϮϲ;ϱͿ, pp. ϰϱϭ–ϰϱϱ. 

Vaus, D. De ;ϮϬϬϮͿ SurǀeǇs iŶ SoĐial ‘esearĐh. ϱth Ed. ‘outledge, LoŶdoŶ. 
WhiiŶgtoŶ, D., PataŶaǇak, S.K., YaŶg, J.C. & Kuŵaƌ, K.C.B. ;ϮϬϬϮͿ 'Household DeŵaŶd foƌ Iŵpƌoǀed Piped 

Wateƌ SeƌǀiĐes: EǀideŶĐe fƌoŵ KathŵaŶdu, Nepal', Water PoliĐǇ, ϰ;ϲͿ, pp. ϱϯϭ–ϱϱϲ. 



31 

VaŶ Wijk-Sijďesŵa, C.A. ;ϭϵϴϭͿ PariĐipaioŶ aŶd EduĐaioŶ iŶ CoŵŵuŶitǇ Water SupplǇ aŶd SaŶitaioŶ 
Prograŵŵes: A Literature ‘eǀieǁ. I‘C, The Hague. Aǀailaďle fƌoŵ: 
htp://ǁǁǁ.iƌĐǁash.oƌg/ƌesouƌĐes/paƌiĐipaioŶ-aŶd-eduĐaioŶ-ĐoŵŵuŶitǇ-ǁateƌ-supplǇ-aŶd-
saŶitaioŶ-pƌogƌaŵŵes-liteƌatuƌe ;AĐĐessed: ϭϯ Apƌil ϮϬϭϱͿ. 

)éƌah, M.-H. ;ϮϬϬϬͿ 'Household Stƌategies foƌ CopiŶg ǁith UŶƌeliaďle Wateƌ Supplies: The Case of Delhi', 
Haďitat IŶterŶaioŶal, Ϯϰ;ϯͿ, pp. Ϯϵϱ–ϯϬϳ.  



 

AŶŶeǆ ϭ: HǇpothesis ŵatƌiǆ 

  



 H
a

b
it
a

ti
o

n
 

R
e

v
e

n
u

e
 V

ill
a

g
e

 

G
ra

m
 P

a
n

c
h

a
y
a

t

D
is

tr
ic

t 

L
o

c
a

ti
o

n
 h

o
u

s
e

/s
o

u
rc

e

T
y
p

e
 o

f 
h

o
u

s
e

R
e

lig
io

n

C
a

s
te

L
a

n
d

 o
w

n
e

rs
h

ip

R
a

ti
o

n
 c

a
rd

S
e
x

A
g
e
 

E
d

u
c
a

ti
o

n
 

O
c
c
u

p
a

ti
o

n

In
c
o

m
e

H
H

 s
iz

e

N
o

 m
a

le

N
o

 f
e

m
a

le

N
o

 c
h

ild
re

n

N
o

 e
ld

e
rl
y

N
o

 d
is

a
b

le
d

W
a

te
r 

s
o

u
rc

e
 

W
a

te
r 

fe
tc

h
e

r

P
e

rc
e

p
ti
o

n
 o

f 
q

u
a

lit
y
 

S
a

ti
s
fa

c
ti
o

n

N
o

 b
re

a
k
d

o
w

n
s

T
im

e
 t

a
k
e

n
 f

o
r 

re
p

a
ir
s

C
le

a
r 

w
h

o
 t

o
 c

o
m

p
la

in

E
v
e

r 
c
o

m
p

la
in

e
d

W
a

te
r 

ta
ri
ff

 p
e

r 
m

o
n

th

A
m

o
u

n
t 

o
f 

ta
ri
ff

A
d

d
 p

a
y
m

e
n

t 
fo

r 
re

p
a

ir
s

F
a

m
ily

 p
a

rt
 o

f 
W

 c
o

m

M
e

e
ti
n

g
 e

x
is

it
in

g

A
tt

e
n

d
a

n
c
e

 t
o

 m
e

e
ti
n

g

A
w

a
re

n
e

s
s
 c

a
m

p
a

in
s

A
tt

e
n

d
a

n
c
e

 t
o

 t
ra

in
in

g
s

A
tt

e
n

d
a

n
c
e

 t
o

 a
w

a
re

n
e

s
s
 c

. 

Q
u

a
lit

y

C
o

n
ti
n

u
it
y

Q
u

a
n

ti
ty

A
c
c
e

s
s
ib

ili
ty

R
e

lia
b

ili
ty

Habitation  

Revenue Village 

Gram Panchayat

District 

Location house/source

Type of house
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Sex  

Age  
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Occupation  

Income  

HH size  

No male  

No female  

No children  39 Alvarez & Corrales, 2014

No elderly  40 Kumasi, 2013

No disabled  41, 42 Adhikari & Di Falco, 2009

Water Source 30 25  

Water Fetcher  

Perception of Quality 1  

Satisfaction 2  

No Breakdown  

Time taken for repairs  

Clear who to complain  

Ever complained  

Water tariff per month 28 8 4 23 38 27 4 29 4

Amount of tariff 4 27

Add payment for repairs 8 4 38 4 29 4

Family part of water com 40 42 5 21 26

Meweting existing 

Attendance to meetings 40 20 42 35 20 10 33 10 5 21 26

Awareness campaigns

Attendance to trainings 40 20 42 35 20 10 33

Attendance to awareness c. 40 20 42 35 20 10 33

Quality 1 27 32

Continuity
 

Quantity 7 22 6 6 13 18 1
 

Accessibility 30
 

Reliability 4
 

 

Legend

Identified Links
# Reference for hypothesis

Viger, 2009

18 Shaw, 2014

38 Deverill et al., 2002

36, 37 Maheshwari. et al., 2014

Pedi & Touch, 2010

4, 5 Schweitzer, 2013

22 Brouwer, 1988

17, 19, 20 Engel et al., 2005

6, 15 Dave et al., 2011

7, 13 UNICEF, 2009

16

24, 25 Wedgwood & Sansom, 2003

26 Mugumya, 2013

33, 34 Doe & Sohail Khan, 2004

References for hypotheses

8, 9, 10, 11, 12 Sun et al., 2010

14 UNICEF, 2009

1 Magara, 2014

2

Socio-economic variables Water related variables Service level variables
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AŶŶeǆ Ϯ: DisĐaƌded tests 

 

# RelaioŶship CoŶteǆt IŶterpretaioŶ StaisiĐal Test SigŶiiĐaŶĐ
e 

ϭ Meŵďeƌship iŶ Wateƌ Coŵŵitee ǀs. Oǀeƌall SeƌǀiĐe Leǀel Not sigŶiiĐaŶt tau-Đ=Ϭ.ϬϱϮ p=Ϭ.Ϭϱϰ 

Ϯ Caste ǀs. Wateƌ SouƌĐe Best PƌaĐiĐe HighlǇ sigŶiiĐaŶt tau-Đ=Ϭ.ϰϵϮ p<Ϭ.ϬϬϭ** 

CoŶtƌol HighlǇ sigŶiiĐaŶt tau-Đ=Ϭ.ϯϮϯ p<Ϭ.ϬϬϭ** 

ϯ LoĐaioŶ ǀs. Oǀeƌall SeƌǀiĐe 
Leǀel 

eǆĐludiŶg HH-ĐoŶŶ. HighlǇ sigŶiiĐaŶt tau-Đ=Ϭ.ϮϬϯ p<Ϭ.ϬϬϭ** 

ϰ LoĐaioŶ ǀs. Taƌif paid All ƌeĐoƌds HighlǇ sigŶiiĐaŶt tau-ď=-Ϭ.Ϯϰϳ p<Ϭ.ϬϬϭ** 

eǆĐludiŶg HH-ĐoŶŶ. Not sigŶiiĐaŶt tau-Đ=Ϭ.ϬϬϭ p=Ϭ.ϵϴϱ 

ϱ LoĐaioŶ ǀs. Meŵďeƌship iŶ Wateƌ Coŵŵitee Not sigŶiiĐaŶt tau-Đ=-Ϭ.Ϭϰϭ p=Ϭ.ϭϬϵ 

ϲ LoĐaioŶ ǀs. AteŶdaŶĐe at MeeiŶgs Not sigŶiiĐaŶt tau-Đ=Ϭ.Ϭϯϲ p=Ϭ.ϯϯϲ 

ϳ LoĐaioŶ ǀs. AteŶdaŶĐe at AǁaƌeŶess SessioŶs HighlǇ sigŶiiĐaŶt tau-Đ=Ϭ.ϭϲϳ p<Ϭ.ϬϬϭ** 

ϴ LoĐaioŶ ǀs. QuaŶitǇ all ;eǆĐl. WBͿ SigŶiiĐaŶt tau-Đ=-Ϭ.Ϭϳϭ p=Ϭ.Ϭϰϭ 

eǆĐl. HH-ĐoŶŶ ;eǆĐl. WBͿ Not sigŶiiĐaŶt tau-Đ=-Ϭ.ϭϯϯ p=Ϭ.ϭϰϵ 

ϵ LoĐaioŶ ǀs. AĐĐessiďilitǇ eǆĐl HH-ĐoŶŶ Not sigŶiiĐaŶt tau-Đ=Ϭ.Ϭϯϴ p=Ϭ.ϱϵϬ 

ϭϬ House tǇpe ǀs. Oǀeƌall SeƌǀiĐe Leǀel HighlǇ sigŶiiĐaŶt tau-Đ=Ϭ.ϮϲϬ p<Ϭ.ϬϬϭ** 

ϭϭ House tǇpe ǀs. Wateƌ SouƌĐe HighlǇ sigŶiiĐaŶt tau-Đ=-Ϭ.Ϯϱϲ p<Ϭ.ϬϬϭ** 

ϭϮ ‘eligioŶ ǀs. Taƌif HighlǇ sigŶiiĐaŶt tau-ď=Ϭ.ϭϭϭ p=Ϭ.ϬϬϭ** 

ϭϯ ‘eligioŶ ǀs. Meŵďeƌship iŶ Wateƌ Coŵŵitees Not sigŶiiĐaŶt tau-ď=-Ϭ.ϬϬϰ p=Ϭ.ϵϬϬ 

ϭϰ ‘eligioŶ ǀs. AteŶdaŶĐe at MeeiŶgs Not sigŶiiĐaŶt tau-ď=Ϭ.ϬϬϮ p=Ϭ.ϵϱϮ 

 


