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Household’s Willingness to pay for Domestic Water
Supply using Contingent Valuation Method

was reported that about 1.1
bilion people in the world lack
access fo improvod water supply.
This is duo o poputation growih and
repid  ubanisation, which  may
consequenlly incroase in  eaming
vears unfess sorious  massie
Investment in supply _infrastructure
ate undertaken o stem the fido
(Adopoju ot al, 2008). Massive
investments for  domestic  water
suppw infrastructure are roquired as

as reforms in the nomlmn '
maintenance o the o
inorease efficiancy.

Chennal, a ciy of almost saven
milion people in Taminadu state, is
one of the most water-stressed o

of India. While the population koops
shyrockeling o the amount of waler
availablo them s dwindiing,

be resolved while thera remains &
great institutional vacuum. However,

present water demand by
the affordable indwvidual familes are
intanding 1o buy bottled water in

this trend of attiudo has been
extended to the majority of the
familes mandatorly fo relay on
boitled water cue to poor quaity
water supply.
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Depariment of Economcs, and Ms
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Bottled water markets : TamiNady
accounts for 50 percent of the total
unman walor business in India

The increasing threat pasad to
human health as a consequenca
of deteriorating water quality in
Chennai has become buming
issue in recant years. This
research paper has attempted to
introduce referendum user fee for
water in order 10 improve wator
quality by the way of WTP. The
results of the WTP indicate that
health cost and preventive cost
per household has increased
drastically duo to contaminated
water. The survey result shows
that the respondents are well
aware of present water quality and
the necessity of their participation
10 restore the same. Thy
results also give a positive scope
for charging usor fee. Most of the
WTP studies carried out in
developing countries in the past
have bean mainly limitad to the
estimation of user's mean WTP
and sometimes beon controvorsial,

quoted by the South Inda Packaged
Waler Association as follows
Unfortunately 25 years after the
promulgation of this Act, Chennais
wator probloms have grown worso.
To il the growing gap botwoen
supply and domand the Board

tesortod 1o tapping groundwater from
the poriuban vilages of tho
Chemnai city. So rapacious was. the
Chennai Melro Waer Board that with
a view o protocting the  long-torm
waler supply 1o Chennal City, the
Chennai Metropolitan Area Ground
Vo gl 4 ot e
in 1987, profibiting _grour
sxecon In 28 rotes vHIagas
around the Ghennai city for any
purose ofher than domestc uso,
Sinco then, the

amondod twico to increase the
number of protoctod vilagos to 243
and then 1o 302. Even though the
main purpose was fo conlrol
groundwater extraction and ilegal
wransporiation of water from theses
areas no the ciy, the Act
bebndrw Bl i
by privale individuals but by the
govermment sl

Metro Water board is vory mueh a
pary 1o the overexplotaton of
ground water in theso  vilages.

contibuiing to a serious throat to
Pettoods, Furnermore, in  many
villages  groundwater qually has
turned brackish or aven saline due to

Groundwater  (Development  and
Managemont) act of 2003 has boon
enacted and roceived tho assont of
the  Prosido

protecting n(nunuwmm o hagaite
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Drinking Water Manufacturers Association are stunning
Typo of Packaging Prico per Unit _ No of units soid Total daly vatued
per day of sale (Rs)

250 mi polythene sachet Rs1 5 mition 5.0 milion
One litre bottlo Rs. 1010 12 75,000 075 10 0.8 millon
12 live cans Rs. 20 10 30 100,000 20 10 30 milion
25 fire bubble top containers Rs. 25 10 40 20,000 0.625 10 1.0 millon
Water tankers carrying 10,000 1o 12,000 lires P, 600 10 1000°

10,000 60 10 10.0 milion

Note: * The price variation is dus 10 factors such as water qualiy, distance transported and season (summer o manscon
months)

The total spent on botlied water or water from tankers Is therefore:

Rs. 143 million fo 19.9. milion/day (USS 03 1o 0.4 millon)

Rs.428 million to 587 milior/month (USS9.5 1o 133 milion)
Rs. 515 billon to 7.16 billion/ysar (US$110.4 fo 159.1 millon)

This would bo enough money for 2.82 million to 3.92 milion people to buy 500 grams of rice a day each (at Fs.10 per
Kilo of rice) for & whole year (515,000 1o 716,000 tons of ice In a year).

Source: Janakarsjan ., (2007)

of over-exploitation and to ensure fis
development and  proper
managomont,

Due 1o increasing awareness of
pofential health problems, packaged
drinking wator and waler disponsors
nave bacome quite popular in Indie.
With around 1,600 brands, the indian
packaged drinking water seclor s
estimated to have a siza of USD 247
miion. Aboul 5 bilion fres of
botiled water are sold in India today,
making the counlry the tenth largest
consumar of batiled water globally. It
/s estimated thal this markel is
growing at a rate of about 25 per
cant annually. Although these are big
numbers, tho per capita consumplion
of bottied water in India
around 05 lives per year. Tt

no single brand that dominates the
Indian maket by volume.
1600 certfied manufacturers, three
famous brands jointly hold a market
shara of 30 per cont: Blslor (Paria),
Aqualina ~ (Pepsico) and  Kinley
(Hindustan Coca Cola). These
players primary market  smallar
containers of 300 and 500 milittras
or 1 and 2 lires. Local brands made
by regional players, who sometimes
belong 1o the unorganised  secter,
account for the remaining 70 per cent
of the market.

A lage proporion of these
companies' business comes _from
bulk packs of 20 or 25 ltres. Thase
packs are usually suppied al tho

consumors by local
distributors. Many Indian cities lack

sufficient  water supplies. Urban
growth is making i dificull and
expensive to buld the dams,
wlns- and canals used in the

m er to supply cilles with
o Among othor ciies, Bangalore:
introduced a rule requiring all now
buldings 1o heve water harvesting

According 1o calculations by the
municipal Maniiseaion ol

loro, rainwater would cover the city's
b tigisesongilindinfend
year. The rule will bo oxtended 1o all
ciies In tho foderal state of
Kamataka in 2011, The state
government is aiso considering a
water bill rebato for ciizans who
install such systoms in thoir houses.
Howover, even fhough  rogulations
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Water borned diseases in Chennal City
Focused areas for filed survey

5.No_ Water Qually Manioring Foints

Heallh Dala Collectsd

1

Anna. Nagar
Adyar

Pary
Kilpauk
Thiyagarajasr Nagar

Musicipal Corpoation, Chenal

able-1 — Logit Estimates of WTP for improved waler supply

Dependant variable: WTP (Wilingness 1o

ay for improved wator supply)

1Ko ihoso aro boing enietod, making
sure the  rainwator

astually built s anather mattor. In the

2002 for new buldings with an area
of more than 1,000 square meiers 1o
have rainwaler sysiems

ihe e has boon poorly
implemonted becavse of & lack of
Realiing 1
sundwater and 7
ration, the Ceniral Pollution
Control Board (CPCB) of India. in
collsboration  with  tho  National
Inatitita of Hydrology i Roorken
(loderal state o Uitarakhand)

initinted & groundwater quality survay
in metropoitan it

Rports an. B ciles: woro finalisad
in 2008, whita reports on ground
water qually of 14 futher cilies were
complled in 2008, Twenty fiva ground
walsr samples were collected in
each ciy during belore and afler

mansoon seasons and anslysed for

independent varlable Co-elficlent Wrgival ssct Vet physeocharical and baco

= P : riological param ey metals
Constant 2.986239(2.69) 00876 S s ol
Aga 0.4465(1.79 0013 o
Sex 0.1100(1.78) 0323 saiine, bul
Income 0003(1.89) 0038 h or  more
Distance 0178(1.89)"* o052 hazardous substances.
Hoalth cost 20065 In Chennai, nitrate and fluori
Wage foss o012 contaminsted
Primary 0.5613(:-1.79)"** 0184 (EA Water,
High 01781 98" o216 in Chennal, tho _ morbidty
Bopivo 137452 681" 010 statsties of wator bome disoases
Britio 0338701.61) e rocordod alammingly in rocant days
P R thys oo 10 fithy watar qually (Tabie-1)
R o Gontaminated _drinking
o = major- healin
eny 2900 countries
Greally 0355 common disease essociaied Wil it
Log Hikalihood This s partua
Restricted loglkelinood and the vuinerable. Tha Wold Health
Chi-square Osganisation (WHO, 2002) estimates
Pseudo 1.7 miion deaths. and 542 millon
Sovee.Conted vy disabity adjustod e years (DALYs)
Note: figu thesis show the tvalues. *Statistically significant at the 1% lavel; * lost wordwide pee ysar. due- 1o

pee L o gt o st aler, Pygiene,Snd sanaion
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Amost all of these deaths are in
developing countries and nine out of
ten deaths oceur in childran.

Under s circumstance, 1t Is.
avory indvidual's praference to use
sale drinking wator for their domastic
use s neviable for hale and nealthy
hle This study has been eirykg ot

estmate  the  household's
mmgnm 1o pay for Picescid
supply by the Municipal Corporation
in order to reduce the incidence of
water bome ilhess among  the
respondents. in Chennai

e scope of this paper does not
permit a comprehensive reviow of the.
vast and growing feratura on CV
method and its applcation. From the
viewponl of praciical guidance for
estimating relable WTP, Whittington

eored work on the
application of the CV method in

countries. Milchell and Carson (1980}

practiioners, including  a list of
quosiions thal should be askod by
any decision makor who wishes to
ue findings of a CV study. Sinos

knowledge base overal.
Whitinglon's papers (1968 and
) aro notewoithy contributions.
that focus on the practical aspects of
conducting CV surveys in developing
countries. Thoy alse provide valuable
insights as 1o why so many CV
studos conducted in  developing

niries are unreliable. This paper
draws  heaviy on o
mentionod on  practical

ov
urveys. Gunatlake et al (2008)
llustrate that 3 nom practice CV
study  can in ostimating
Noeiol e o water supply

and  sanitation  (WSS) services,
designing taifs and sbsices, and
roving perdormance of WSS$
ultes, Using the same  source. of
data, van den Berg ot al. (2008)
show how a CV study finding can be
usod 1o assess the validty of tha
tasic._assumptions of publo-prvata
vlﬂllllih\ll In water supply. Over the
e ers o kor
s e e
owiade on e OV mothad. Ths
knowiedge has not beon tadored for
AD3 operatons staf or pracutioners
a5 an sasy rlerence for improiing
he qualy of CV studies. Ths papor
distls the knowledge generated on
V' methos i o st two
docados and prosents in an oasiy
understandable nner  haw
indarake OV sues sl
objective
imato  houschold's
ml\lmnnl to pay for domestic water
i oty using
Contingent Valuation Mathod (CVA)
surey.

Methodology

The present siudy s based on
primary data. Primary dala wer
collected through  well ~ sinuctured
open-ondod  questionnaire.  Time:
sories data on the number of Acle
Diarrheal Dissases  (ADD)  and
Cholera that might be due o utban
water poliution has been collacted
from the Vital statistics Gepartment,
Chennai Municipal Corporation. The
other sections of heallh data werc
collocted flom all Primary Health
Centers (PHCs), Deputy Director of
Maalth Service and Joint Directorate
of Health Service, Cheonnai

The  household  questionnaire

housenolds from difierent areas of
Anna Nagar, Adyar, Parrys, Kipauk
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and T. Nager. Each area consists of
100 households (le. 100 samplos
from each area) were collected.
Other part of the relevant secondary
lterature has beer colected Irom
various fibraries. lke Madras Schoot

Rogaarch (IGIDR), Mumbal, Instlte
of Econamic Growih (EG), Taia
Enomy Research Instiulo (TERI)
Genlre for Scionco and Environmant
(CSE), New Dolhi and Nasonal
Environmntal Engineering Resaarchs
Instiuie (NEERN, Nagpur Tne
rese: has used Coningont
Valuation Method (€VM) to_ estimat
sconomic values of domestic water
supply 1o Chennai urban households
by way of Wilingess to Pay (WTP}
hrough CVM modal and thereby to
roduco hoalih foregone axpenciure
of the resiconts,
W adln, rormaton resing 10
the cost of hospiai
wage loss, da
medcation, - expendiure 10 prevent
iiness elc., have been collecied
through survey questionnaire. The
healh coste  of morbidily snit
rality have boen osimated by

survey. A household survey has
been conduced (or e morthe 10
a he typo of incidence of
Pt average health cost. A
few regression models were un 1o
artive at WTP limit for wafor domestic

supply 1o sustain goad health
mms of the rosident

Sample size : 500

Data soure : Time-series data

Type of Sampling : Straified random
sample

Tools 10 be used : Contingent
Valuation Method (CVM)
(Economotric models Iiko Logt and
Tobil are usod)
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Contingent Valuation Method (CVM)

The researcher used rogr
soien T vk e Gmantert
variable or fesponse variabie fisolf
can bo dchotomous In naturo.
Basically, it is a 'Yes' or ‘No' type
ceivi fom  the

to
improvemort of the uiban domestic
water supply. We use 1 or O valuo 1o
measure this. In this question, soma
of the respondents are wiling 1o pay
and some are not. To esimate and
infer problems, wo use Logit model.
We have to classity all calogories
actual contribution
rupees to \mumw

for batter quality improvement wo use
Tobil model

The speciication of the Logit
oquation is,
WTP=a, X 48, X, 40X, 4P X
B.K #B X +BXABX 48, X 48, X, 4
BiX it X s, ."u*"
Whera,
Dependont variable WTP=1; if wiling
1o pay for improving domosiic water
supply=yos
= 0 otherwise
Dummy Independent vanabies (Description)
#, =Age of the respondant (yoars)
B 1 1 Sex = Male, 0= otherwise
D=1 i Number of Hospital Visis,
o=othorwse

fi= 1 if Work Days Loss, O=otherwise
1 i,

1 it high school educated,

f graduatod, O=otherwise

*Base Category ~ ililerates (for
education)

March 1, 2013

Bu=1 W private smployee,
O=othervise

1, =if gowt. employee, O=otherwise
Bu=1 i busin

*Base category- Amount of Aupee
WTP (in As)

0 =oimenwise

B.,=1 # the person is fairly
acuectod by Improve walor 8By,
0=otherwi

B.=1 i the parson is highly
accepted by improve water supply,
O=otherwisa

“Base calegory — not al al
interested 1o pay WTP for Water
supply

addiion lo thal. ot
information  relating o economic
costs ke averago wage days losi,
number o hospial visits sic. o
prévent iiness from vector borne
dseases were colocted  thro
sopisicaled survey questionnaira. A
housenold survey was - conducted
continuously for a pariod of live

health damages due to urban water
pollation  causs  various liness
among the residents of the Chonnal
ciy.

Table-1 shows that survey of
willngness  to  pay for 1the
improvement of water qualty in
Ghennal City. Data from various
2008 were poolad together 1o get &
willingness 1o pay group. Oul of 500
‘samples 468 samplos le.. 83 percent
of the respondents has given positive
answers towards wilingness 1o pay
and the est of tho respondants has
givon nogative answer for willngness
to pay for improving water qualty.
These  rosuts  have
notewortny features. First of al, the

square value is 23.10, whioh s
highty signficant at 1 percent level,
Psoudo RY value is 0.58, which

moans that about 58 parcent of the
variables in the WTP ara explained
by cluded  independent

variables. Amost ail the indepondent
variables have posilive influence on

Honce all the variablos aro
highly ~ statistcally ~signiicant. Age
vas pesitvely related to WTP.
As. the age goes up the probabilty of
WTP also incroases.

Variables Sex, Income, Education

inproog he Wi ARy (o ho
of  variablo Sex.

reepuntrts e ier ooty
lowards imptoving  water _ qualy
compared to fomale and tney have

respondonts. Whon the respondont's
Income level has risen by 1 percent,
the probabilty of WTP for bottor

e gercrt A Sox: ncume
have the posive sgn
signiicanca at 10 percent level e
variable distance has the negative
sgn and it has the expected
and significance showing thal f the
dstance Is long 1o tho pubkic fap the
probabilly of WTP for waler quaily
improvement goes up and if father
the probabilly of WTP crops down.
Tho variable health cost
piays a vilal role In determining Wi,
I the healh cost is more the
provavilty of WTP for water qualiy
Improvement goes up at 10 percent
level of signifcance. The Wage foss
is tho major deciding erteria for WTP
among the respordents for long
queue walling 1o fetch water from the
Municipal  Lorties. 1t direclly
-numm DaWIE. T ed o
ign and_ signifioance at 1
porcon ol W10 & good sign of
awareness among respandents that
their health deterioration is due to
conlaminaled water and something

25

2/3



Household's Willingness to Pay for Domestic Water Supply using Contingent Valuation Method - J. Sacra

Written by Administrator

Friday, 08 March 2013 00:00 - Last Updated Monday, 03 June 2013 06:08

—_— e

has to be dono to improve tho water
qually In order to improve their
healihy lfe. Tho variable Education
at Primary and High school favel has
the negative sign and signiicance.
Thus, education may also  be
interpreted a5 & proxy for the qualty
drinking water consciousness among
ihe respondents. As the sducation
level goes up the probabilty of WTP
for water quallty improvement  rises
up. This Is very evident at Degree
level oducation.

Conclusion

The increasing threat posed to
human healih &5 a consequence of
deteriorating  water  qually i
Chennai has become buring issue
in recent years. This research paper
has  atempled to introduce
referendum user foo for waler in
ordor 1o improve wator quaity by th
way of WTP. Tha resulis of the WTP
indicate  that

contaminaled water. The survey
osuit shows that the respondens aro
well aware of present water quaity
and the necessty of thair
particpaton 1o resiore the same. The
study rosults also ghe a positve

o for charging user fee. Most of
the WIP studes carfied out in
dovaloping countrios in the past have
been maily imited 10 the esimation
of user's mean WTP and sometimes
boan controvorsial

This research has attempted 1o
extend the use of WTP survey resulls.
indicating that charging for improving
the water quaity for Channal may not
have negative impact amongst the
public. In this caso served
behaviour melhod, the assumptions.
made about the uso of WTP for water

2%

qualty improvemant servicos may be
far from we In the doveloping
Countrles. Tho paucty of adequato
data on the degroe of walar pollution
and its effects on people’s heelth
cannot screen the fact. Generally, the
community and nature in genoral can
only be specualed but the fast
deteriorating trend of the  water
quaiity of the city can never be
denied. If the present trend of quality
waler shortage continues lo exist in
future withou! 1aking preveniive siops.
to control i, the socioly’s cost of
health expenditure may give huge
burden among the people.
Reforences

3 AA. Ojorolade 00,
Ayoola GA. Cover AAS (2008). Quani-
tatve analysis of some foric melsls In
domestic waler obtained from Lagos
metropois. The Nig. J. Pharm. 42 (1)

2. Haab T, and K. McGonnel (2003)
Vaking  Environmental  and  Natural

Econometrics of Non-
Market  Vaiuation _(Paporback _ odition),
Edward Elgar, Norhampton, MA. (2003)

3. Hufton G (2001). Economic
Evaluation and Priorty Sating [n Water
and Saniaton Intarventons, World Health
Organization (WHO). 15 333-369,

s by Intamational  Wator
Association (IWA) Publishing, London.

4. Parkh, K. J. Parin, and TL
Raghu Ram, 1999, Alr and water qually
managemen: New inilatives needed in:
KS. Parkh, o ia et
Roport (Oxford University Press. New

).

5 van den Berg, M; Bimbau, LS:
Derison, M; 1 ol (2006) The 2005 Word
Hoaits  Orgnizaton  ra-ovaluation of
hurman and mammalian toxic equivalency
factors for_ioxing and _diowiniko
compounds. Toxcol Sei S(2)223241
Whitingion, ., Metsus-Santana,
0. Freibeger, J. Van

‘Guadalajara, Moxico. Vadeino 20, 2

Word Heaith Orgenisation, 2002,
The World Heatn Repor, 2002, WHO,
Goneva: Switzorand. Q

SOUTHERN ECONOMIST

ESTABLISHED: MAY 1962

1SS 0030404
(Fortnightly Economic Journal of 51 years standing)

Subscribe to Southern Economist
Annual Subscription is ¥ 1500/~

send Cheque / D.D. / M.0. to the below address
For More details write to:
SOUTHERN ECONOMIST
No. 8, I Main, Jamia Masjid Complex, | Floor,
10 & 11, Palace Guttahalli, Bangalore-560 003,
Ph: 080-2334 2330

March 1, 2013

3/3



