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Arepeoplewilling to pay for river water quality, contingent valuation
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ABSTRACT: Now aday’swater pollution has caused incoveriences for people whom live near the Pavanariver in Pune
city, India. The river water quality has deteriorated by major water quality parameters like dissolved oxygen (DO),
biological oxygen demand (BOD) and phosphates level. In present study it is tried to find people’s willingness to pay
(WTP) for improvement of river water quality. Contingent valuation method (CVM) was utilized for valuation of river
water quality in Pavana river. Five categories of users have been chosen and then interviewed: households, farmers,
fishermen, washing clothes women, bath taking people. One kilometer from each side of river was covered by researchers
for sampling. Mean of willingness to pay was estimated at Rs 17.6 (45 Indian Rupees=$ 1) per family per month. This
research shows CVM applicablity and the importance of river quality for Pune city and can effectively be used in

developing countries.
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INTRUDUCTION

The Mula, Mutha and Pavana rivers, flowing
through the Pune City and Pmpri-Chinchwad industrial
area, are grossy polluted with untreated domestic
sewage and partially untreated industrial waste. The
city is under continuous stress due to population
growth, industrial growth and waste generation. The
river water quality has deteriorated with respect to
some of major water quality parameterslike Dissolved
Oxygen (DO), Biological Oxygen Demand (BOD) and
phosphatesleves. Inaccount of MaharashtraPollution
Control Board (MPCB), all thepollution parametersare
abovepermissiblelimitsin Punerivers. Water pollution
is caused mainly by the discharge of untreated or
inadequately treated sewage, industrial effluent and
waste-water runoff from households. The absence or
deficiency of sewage and refuse collection services
causes water courses to become grosdy polluted.
Polluted water can spread diseases amongst people
who useit for washing, cooking or bathing. Thereis
the risk of contamination to ground water, water
supplies from wells and agricultural users. Water
pollution has its most immediate effect on human
health, through water borne diseases. From economical
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point of view, water pollution isa negative externality
which decreases economic welfare or consumer utility.
For example, people living near the Puneriverssuffer
from bad odor, mosquito and other problems. In fact,
everybody who polluted the rivers imposes some
economic cost to other people. Itisdifficult tomeasure
the effect of pollution on peopl€e'slifeand trandating
thiseffect to money, becausefor environmental goods,
we do not have market. Therisein pollution in Pune
riversis due to growth in population and industries.
Pune city has grown at moderate rates in the post-
independence period from 2.2% to 3.5% per annum
over the last four decades. In 1981, the population of
Punewas 13,80,395 soul swhich hasgone upto 15,60,000
souls in 1999 and according to 2001 census, the
population of Pune city has reached the level of
26,40,000 souls. Thecity had growth rate of about 60
per cent during the decade 1991- 2001. Thepopulation
of Pune City and Pimpri-Chinchwad together was 40,
00,000 in 2001. With such high rate of growth in
population, the discharge of domestic sewage into
Mula, Mutha and Pavana rivers has gradually
increased. But it isfelt that quality of water in Pune
riversshould beimproved. Unfortunately all thethree
rivers are highly polluted with untreated domestic
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sawage and industrial effluents. Now-a-days one of
the important factors in environmental economics is
the pollution problem in theindustrial city. Presently,
Pune is the seventh ranking industrial metropolisin
India. Therewere 1,473 industrial unitsin 1972in Pune
which reached to 4,527 by 1984 and 5,838 in 1995
(Nagarkar, 1997) and morethan 6195 only inindustria
area(District Census, 2002). Riversare national asset
and have great economic value, thus we must protect
them. Most of the industrial units are in Pimpri-
Chinchwad and on the banks of Pavana river. With
over 4,000 industrial unitsin the large, medium and
small sectors dotting its landscape, the sprawling
Pimpri-Chinchwad industrial beltisone of the largest
of its kind in this part of the country and certainly
boasts of some of the biggest names in the industry.
Take a look at the names that, it is home to Tata
Engineering, Bajaj Auto, Hindustan Antibiotic, The
Finolex Group of Industries and a clutch of Swedish
companiesthat made thistwin city their home in the
mid-sixtiesincluding Sandvik Asia and Atlas Copco.
Fortunately during last decade, World Bank and other
organizations have donevaluableresearch in different
parts of India. One of the best studies have been ever
found by researchers was about Ganga river,
(Markandeya, et al., 2000)- It was very useful for the
researchers. It was not found any environmental
economic study about Pune metropolitan region.
Although many studies have been conducted about
environmental pollution in Punerivers, the economic
aspect was not considered. Although in other
countriessome val uable Contingent Val uation Method
(CVM) studies have been done, for example Mourato
had computed val ue of water quality improvement for
biggest lakein Europe, lake Balaton (Mourato, 1997).
Georgiou had combined contingent ranking and
contingent val uation study, for val uation of river water
quality (Georgiou et al., 2000). Soutukorva computed
thevalue of water quality by arandom utility mode of
recreation in the Sockholm Archipelago. He examined
how an improved water quality affectsthe demand for
recreation in the Stockhol m Archipelago (Soutukorva,
2001). Soderquist had utilized another method for a
reduced entrophication in the Stockholm archipelago.
The benefits of reduced eutrophication effects in
Stockholm, Sweden, were estimated by application of
contingent valuation method (Soderquist, 2000). All
these researches werevery useful for researchers. The
paper is organized as follows. The materials and

methodsaresummarized in section 2. Section 3 presents
general empirical results. Section 4 provides some
concluding remarks and recommendations.

MATERIALSAND METHODS

From historical point of view, initial societies
established near the water resource. So, many
countries have a challenge because of water or water
share of common rivers. For finding problems, rivers
were visited, especially in industrial area of Pimpri-
Chinchwad. It was observed that industrial effluent
and domesti ¢ sewage contaminate Pavanariver. Many
peopl ewerewashing clothes and some peoplewashing
animals. Alsodum areasnear theriver were seen, they
used bank of the river for toilet. One km from each
bank of river wasconsidered. In thisstretch, river flows
passing through the city. Researcherstook decision to
interview all kinds of people. Everybody, poor, rich,
educated and uneducated participated in our study.
Thus, slum areas were covered aswell asother housing
societies. Then respondentswere categorized asfoll ow:
1. Households; 2. Fishermen; 3. Peopletaking bathin
theriver; 4. Dhobi Ghat people (who usetheriver water
for washing clothes); and 5. Farmers

For sampling, most of the societies along the river
have been visited, choosing randomly. All societies
and slum areas near the river participated in our
sampling. It wastried tointerview thehead of thefamily
and if head of the family was not available the
housewives or other knowledgeable members were
interviewed . Theresearchersconducted interview with
the help of assistant especially when the respondents
could not speak English. The locations of the
respondents arelisted in Table 1.

Table 1: Location wise number of interviews

Location No. of
Interviews

Jain Girls' school 10
Thergaon bridge 32
Kashavnagar 29
Morya Temple 32
Chinchwad Gaon 25
Vijaynagar 11
Kalewadi 32
Nadenagar 20
Sanjay Gandhi Nagar 8

Pimple Saudagar Kate Nagar 10
Pimple Saudagar 33
Pimple Gurav 15
Kasarwadi 18
Sangvi 20
Dapodi 10
Total 305
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Socio-economic details

First section of the questionnaire collected
information on socio-economic variablestobeusedin
the regression estimation of the valuation function.
Apart from the name of the respondent and the address,
information was collected on age, sex, occupation,
education and family members. Because people are
sensitive about disclosing their income, the income
guestion was brought at the end of questionnaire. For
finding the real economic situation, families were
classified to five categories (very poor, poor, middie
class, upper middle classandrich). In the second part
of questionnaire, some questions were designed about
environmental problems, quality of water in Pavana,
causesof pollution, NGO'sand municipal policy about
the river and the end of this section carried questions
designed to make the respondent think about theriver
pollution and his/her responsibility towards action to
clean theriver.

Value elicitation

Valuedlicitation was themost crucial section of the
guestionnaire. First the Pavana Action Plan was
described for improving river quality and then in order
to tackle the part of problem, the respondents were
given examples of private goods to illustrate the link
between willingness- to -pay (W.T.P.) for benefits
received (for example, wearewillingtopay Rs' X’ for a
pen because we expect at least Rs‘ X’ worth of benefits
in return). Once thiswas done, the “missing market”
characteristic of thegood water quality was explained,
which made its valuation possible only by directly
asking the respondents what value they would place
on the benefitsthey received. So open ended question
was utilized in thissection.

The payment vehicle

In the pre-testing step, three payment vehicleshave
been introduced. After they mentioned W.T.Pthey were
asked, “to whom you want to pay?’ Most of people
replied “to PC.M.C” (Pimpri-Chinchwad Municipal
Corporation), but some peoplereplied as ‘ Charitable
Trust’ and somereplied as* NGO. Thus, municipal taxes
werechosen. For obtaining better results, payment card
and open-ended format were combined for W.T.P.
guestion. Moreover, special questions were designed
for fishermen, farmers, Washing cloth people and bath
taking people, and attached them to the main
guestionnaire. Hedonic price method can be used for

value of environment that isnearby ahouse. If oneflat
issituated near agarden with good climate, itismore
expensive than some other flat in the poor
environmental conditions. Difference between the
prices of these two flats shows us the environmental
value. Sincethisis quite commonly used method, the
researcher studied it in depth. Since, asyet, thereisno
spot environmentally well devel oped on river Pavana,
such study of differential prices of flats was not
possible. Therefore, contingent valuation method has
been chosen. Moreover, theHedonic price method only
calculatesdirect useval ue, while contingent valuation
method estimates both direct and indirect use values.
In contingent valuation, we asked people as to how
much they arewilling to pay for utilizing better quality
of environmental goods. CVM is one of the most
popular methods for environmental valuation. It was
used in developing countries as well as developed
countries. When market data is not available this
method can be used.

RESULTS

Dataand information collection was carried out by
in person interview of local residents in the Pimpri-
Chinchwad area. Respondentswereinterviewed at their
residence and interviews were undertaken over the
period from December 2004 to January 2005. Table 2
shows the importance of the social problemsin the
city. It had four options(not important, important, very
important and no response). Interestingly, damage to
environment was very important for about 81 percent
of people, and it was higher than other problemslike
education, health service, unemployment, public
transport and crime. Among environmental problems,
pollution of riversobtained highest percentage (87 %)
for “very important option”. Air pollution, poor
drinking water supply, noise pollution and damage to
countryside also were very important for most of the
respondents. Table 3 shows the details. As it was
expected, quality of river water has been eval uated as
“Dirty” by 76% of respondents, only about 18 percent
thought it is bathable and less than one percent told
usitisdrinkable, Table4 presentsthedata. Discharge
of factory wastewater, municipal sewage, seepagefrom
garbage dumps, idol immersion and washing clothes
or animals were different causes of Pavana river
pollution as can be seen from Table 5. Table 6 and
Table 7 show the main reasons for people to visit the
river, along with the percentage of those who have
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visited the river area, as well as of the total sample,
who stated the reason asto why they visited theriver.
Not surprisingly, morethan 97 percent of respondents
thought having theriver inthecity isuseful; only less
than 3 percent told usit isusdess. Asit was mentioned
305 persons were interviewed. Out of the sample, 63
percent weremale, 37 per cent femal es. Average age of
respondentswas 37.65 and mean for period of livingin
the Fimpri-Chinchwad areawerecalculated 15.14 years.
People were asked whether they were willing to pay
(W.T.P) some money and get river clean (up to
swimming leve).

Profile of the study area

Table 8 shows mean and standard deviation for
some important variables. Table 9 demonstrates mean
and standard deviation for various education groups.
Mean of WTP for illiterate respondent was Rs. 5.36
whilefor educated peopl e (university/diplomadegree)
was Rs. 22.31. As was mentioned in the previous
section total averageWTPis17.55. Mean and S.D. of
WTPfor different economic classification ispresented
in Table 10. Asit was expected mean of WTPfor very
poor was bel ow Rupee 1 whilefor rich people was Rs.
370. These results are completely consistent with
economic theory and are a good witness of validity of
research.

User benefits for pavana river

Asit was mentioned, the mean of WTPfor all user
was 17.73 Rs. per family per month. In account of latest
data, popul ation of Pimpri-Chinchwad was 10,06,417in
the 170 sg. km. area. Markandeya and Murty (2000)
Thus, density can be estimated as follows.

Density per sg. Km = Total population/Sampling area

P

S

1006417
23

Pavana length is 11.5 km inside the city. So tota
sampling area is 23 sg. KM (11.5 x 2). Total user
population can be estimated easily.
23x(5920) =1, 36,160 total user population
Asper of Census 2001, household sizeis4.9; therefore
total familiesin our case can be cal cul ated as bel ow:
1, 36,160/ 4.9=27,787.7 househal ds

If we multiply thisto Rs. 17.73 aggregate monthly
benefitswill emerge. Then yearly amount alsowill be.
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17.73x(27,787.7) = 4,92,676. Totdl WTPper month 4,
92,676 x 12 =159, 12,122 istotal user benefit per year. As
can be seen from above total user benefit per year is
about Rs. 59 lakhs (Rs5,900,000 and Ropee46= $1). It
isapproximately equal 128, US$ 261, per year.

WTP bid function analysis

Analysis of bid function underlying the WTP
responseswas undertaken, with arange of explanatory
variables being investigated. Linear and long
functional forms were tested. The former seemed to
perform better in termsof the statistical significanceof
regression coefficient; hence, thelinear functiona form
was reported here. Since this provides for ease in
interpretation, Bid function can bewritten asfollows:

WTP= qj+a1x1+ 32X2+...+ aKXK

Wherethe X + X, ... X, arethevaluestaken by theK
factorsthat the analyst bdievesmay influencethe WTP
change experienced by the respondents. The K
coefficients g, a, ...a, measure the impact of each of
the factors on the changein WTP
Thus, WTP is a dependent variable. Explanatory
variablesareasfollows:
X, = per capitaannual incomeof thefamily
,= periodof livingin Pimpri - Chinchwad
,= Sizeof thefamily
X, =importance of cleaning river water
(Dummy: 1if very important; zero otherwise)
X =number of visitorsto Pavanariver side.
(Dummy: 1if visit daily; zero otherwise)
So we can write WTP function asfollow:

dWTP
>0

dx1
WTP=g,+aX +aX,+aX,;+aX,+aX;

Estimated coefficients for the model specification
found to have the ‘best’ fit of the self explanatory
variableswith the most statistically significant comes
as Table 11. Dependent Variables: WTP, number of
observation = 304, F = 11.4545, R2=0.161, Adj R?=
0.147. Thedependent variableusedisWTP (per family
Rs. per month) for Pavana Action Plan. All samples
wereincluded for the WTPamounts, whilst the overall
model isfound to be statistically significant (F=11.4).
Its explanatory power is low around 16 % of the
variation in WTP being explained by the explanatory
variables.



Int. J. Environ. Sci. Tech., 4 (3): 401-408, 2007

Table 2: Importance of the Problems

Problems Not important Important Very important No response Total
freq % freq % freq % freq % freq %

Unemployment 2 0.66 59 19.34 241 79.02 3 0.98 305 100.00
Crime 13 4.26 81 26.56 207 67.87 4 131 305 100.00
Damage to 4 131 52 17.05 247 80.98 2 066 305 100.00
Environment

Education 7 2.30 54 17.70 244 80.00 0.00 305 100.00
Hedlth Service 3 0.98 58 19.02 243 79.67 1 0.33 305 100.00
Public Transport 4 131 92 30.16 207 67.87 066 305 100.00

Table 3: Importance of the Environmental Problems
Problems Not important Important Very important No response Total
freq % freq % freq % freq % freq %

Air pollution 3 0.98 41 13.44 261 85.57 0 0.00 305 100.00
Poor drinking 4 131 39 12.79 261 85.57 1 0.33 305  100.00
Water supply

Noise pollution 2.95 78 25.57 216 70.82 2 0.66 305 100.00
Pollution of rivers 197 29 9.51 266 87.21 4 131 305 100.00
Damage to 15 492 83 27.21 203 66.56 4 131 305 100.00
countryside

Table 4: Quality of River Water Table 6: Importance of cleaning river water

Quality of water Frequency Percentage Reply Frequency Percentage
NR 1 0.33 Not important 1 0.33

2 BE o s
Very good —drinkable 3 0.98 Very important 286 93.77

Can not say 14 459 Total 305 100.00
Total 305 100.00

Table 5: Different Causes of Pavana river Pollution Table 7: Reasons for Visiting the river

Causes Frequency  Percentage Reasons Frequency Percentage
Sewage from citizens 264 86.56 To relax and enjoy the 20 29.51
Dumping of factory water into rivers 275 90.16 scenery/sightseeing

Seepage from garbage dumps 247 80.98 For walkfjogging 14 5705
washing of clothes 230 75.41 To take bath 9 295
washing of animals 214 70.16 Swimming 3 0.98
idlol immersion 230 75.41 Washing clothes 24 87
Desth rituals 212 69.51 Irrigation 28 9.18
Run off from agriculture 27 8.85 Others 63 20.66
Do not know 8 2.62

DISCUSSION AND CONCLUSION

One of the important concepts that should be
considered especially about rivers is ‘absorptive
capacity”. It is also known as assimilative capacity,
the ability of the environment (rivers) to assimilate
waste products from the economy. If amount of waste
water into the river exceeds the absorptive capacity,
the quality of river water will decrease.

Firstly, levels of explanatory power arenotoriously
low for such contingent valuation method values.
Usually if R2will be bigger than 10 percent, the model
would beacceptable. But important variablein thistype
of CVM study is ‘Income’, fortunately in our modd;
income has positive relationship with WTP and is
statistically significant. It provesvalidity and reliability
of research.
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Table 8: Mean and Standard deviation of different variables

Table 9: Education and WTP

Different variables Mean Std'. .
Deviation
Age 37.65 12.90
Size of the family 4.67 3.06
Period of living in Pimpri Chinchwad 15.14 14.66
Annual income of the family 126749.74  139996.14
Monthly income of the respondent 16957.41 57215.50
Willingness to pay (Total sample) 17.63 81.25
Positive WTP 22.40 91.04

Table 10: Economic classification and WTP

Economic classification of family Mean SD
Very Poor 0.71 217
Poor 4.68 4.89
Middle class 12.75 14.36
Upper middle class 43.59 169.76
Rich 370.00 547.45

Education Mean SD
Illiterate 5.36 7.09
Just Literate 25.50 34.65
Primary 5.00 5.00
Secondary 17.50 98.22
Higher Secondary 10.02 15.34
Diploma/ Degree 22.31 87.72

Table 11: Estimated coefficients for the model specification

Explanatory Variable  Coefficient T Significance
Intercept - 33917 -1737 .083

X1 9.258E-04 7438 0.00

Xz 0.351 1.167 0.244

X3 0.491 0.337 0.736

Xa 6.549 0.340 0.734

Xs 848 0.698 0.486

Theresearchersbelievesthat for Puneriversamount
of discharge is more than assimilative capacity. The
economic and social costsof environmental damageare
usually divided into threebroad categories; health costs,
productivity costs, and thelossof environmental quality.
The economic value of these costs can be estimated
us ng valuation methods. Environmental economicsis
concerned with the impact of economy on the
environment, the significance of the environment to
the economy, and the appropriate way of regulating
economic activity. Nowadays this field is given
attention in most of the countries. For valuing the
improvement in environment we have different
methods. The researchers utilized ‘Stated
Preferences’ method. After receiving al methods, CVM
was chosen for the present study. Many CVM research
werefoundin different countries, but only afew studies
have been carried outin Indiaapplying CVM. Asfar as
theapplication of CVM for river pollution isconcerned,
the researchersfound only one study on Gangariver.
No such study was available in respect of any other
river. Asfar as the study of rivers is concerned, the
riverslike Gangesand smaller riverslike Pavana, Mula
and Mutha need different approach, while applying
CV method. During last two decades Pune had rapid
population and indugtrial growth. Thelatest data(2002)
showsthat 6,195 industrial unitsareworkingin PCMC
area. They areclassified as:

a) LargeScae A
b) Medium Scale 621
¢) Small scale 5520
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Most of small scale industries do not have ETP.
According to the standard guidelines for different
parameters, pollution in Pune rivers has been
increasing during last 15 years. In most of the spots,
theriver water isclassified as Type A4 indicating that
the water isnot fit for any use. The PCMC had taken
water samples from different industrial stream. The
analysis showed that 20 samplesout of 35 wereacidic,
while5 samples had alkaline status. 13 sampleshad oil
and grease contents morethan 10 mg/L other factors
likeBOD and COD were asomorethan ‘A4’ standard
for some samples. On the basis of our survey, it was
found that river pollution isvery important for most of
people (more than 87 % respondents in this study).

About 76 % of respondents eval uated Pavanariver
asa“Dirtyriver””. At the sametime, it was observed
that some poor people have positive WTPwhile some
rich people were not ready to pay any money for
improving water quality in Pavana. Mean of WTP for
rich people wasRs. 370 whilefor poor Rs. 4.68 and for
very poor it was Rs. 0. 71. For whole sample, mean of
WTPwasRs. 17.55 per family, per month. Asexpected
WTP and education have strong relationship. For
examplemean of WTPfor illiterate peoplewasRs. 5.36
whilefor educated peopl e (Diploma/ University Degree)
was Rs. 22.31. It can aso prove validity of present
study. Asit wasexpected morethan 89 percent believed
that industrial growth in PMR has increased river
pollution. About municipal policy, 26 % believed that
PCM C had good performancefor reducing pollutionin
Pavanawhile 55 % thought in opposition to this.
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Some suggestions were presented for cleaning river
which most of people were agree with these
suggestions. People were requested whether they want
to participate in ‘Pavana Action Plan’ for improving
water quality. Morethan 78 percent replied positively.
It provesthat peoplereally like Pavanariver. About 85
percent respondents worried about the presence of
toxicchemicasin Pavanariver. BOD and COD in Pavana
andindustrial canals(nallahs) aremorethan acceptable
standards. Researcher himself directly saw green
effluents that were flowing in nallahs. Among the
peoplewho directly usePavanariver, farmersweremore
co-operativefor deaningtheriver. Averagewillingness
to pay for whole sampleisRs. 17.55 per month per
family. If protest bid and zero WTP del ete, mean of
WTPwill increaseto Rs. 22.40 per family per month.
As reported by the fishermen interviewed, fish catch
has decreased dueto pallution in Pavanariver. Farmers
told researchersthat they can not produce some crops
due to water pollution. When researchers visited
different spotsof river and wasinterviewing people so
many of respondents complained about industrial
pollution. Especially fishermen and farmers were
affected by water pollution. More than 75 percent of
respondents expressed that the factors of causing
pollutioninriver are sewagefrom citizens, dumping of
factory wastage, washing clothesand idol immersion.

Regression WTP bid function was significant for
overall modd (F=11.4). Explanatory power was |ow, but
itismorethan other similar cases. Coefficient of income
in regression model was positive and statistically
significant. Thisis consistent with economic theory.
Aggregate WTPfor all usersof Pavana was estimated
at about Rs. 59 Lakhs per year.

For improving river quality many works should be
done. Some of the recommendationsare asfollows:
Public awareness especially among slum-dwellers
should be done by PCMC and NGOs. For example,
erecting some boards with motto “Keep our River
Clean”. It seems younger and more educated people
can play major rolefor thispropose. Municipal should
monitor industrial effluents and the permits or” No
Objection” certificates production should not beissued
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for industrial units polluting the river water. The
researchers visited Nalla(canal) Park in PCMC area.
Nallawater was not useable for gardening especially
in Premlok Park. Small treatment plantswere suggested
for cleaning the nalla water; and entrance fee of Rs.
2/per person can be charged. Entrance fee is very
commonin Indian parks. Mog of thefarmersarewilling
to pay money as per government’srules. They will co-
operatewith PCMC if water quality of Pavanariver is
improved. They will gain morethan other usersbecause
they take river water for irrigation .Some place with
small treatment plant and pipe water should be made
availableto dhobis (washing cloths). At least one place
for holy bath should be constructed. It should be done
by meansof asmall diversion fromtheriver, near Morya
Temple. Diverted water sream should bekept open for
bathing and the outlet of thisdiversion stream should
be to a small treatment plant. Fortunately most of
respondents trust municipal and if they see some
progress in cleaning river process; people’s
participation in the scheme will increase. Moreover
NGOs should be supported by government. Some
people prefer to help NGOs or charitable institutions
for cleaning of theriver.
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