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Abstract

The paper attempts to consider the valuation ohldng water using contingent
valuation method in the dryland areas of West Beng#e issue is important as in-house
drinking water facilities are not available to theuseholds in our study area and people
are dependent on common-pool sources like tube-weterfall and watershed for
drinking water in our specified dry land areas. Botlichotomous-choice type’ closed
ended and open ended cases are considered to exdhanwillingness to pay by the
people to conserve and to get supply of drinkintgemia the dryland areas of the state. It
has been estimated that the average willingnesgato by the poverty-stricken forest
dwellers for the above-mentioned purpose is Rs.p8iL month. Given that the
stakeholders are poor, the amount of willingnesspty (though low) shows the
willingness of the stakeholders to conserve waterdfinking as they cannot survive
without it.

Key Words: Dryland Area, Contingent Valuation, WillingnessRay, Drinking
Water.
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1. Introduction

The world’s drylands are fragile ecosystems duleatsh climatic conditions and
growing human pressures. Yet, they constitute sofrtbe world’s largest land
reserves and provide a wide range of goods andcesrwhich are fundamental to
the livelihoods of millions of people. There is simgle agreed definition of the
term ‘drylands’. Two of the most widely acceptedimions are those of FAO
and the United Nations Convention to Combat Defation (UNCCD, 2000Y.
According to the World Atlas of Desertification (R, 1992), drylands have a
ratio of average annual precipitation (P) to potgrvapo-transpiration (PET) of
less than 0.65. In fact, according to the reportFolod and Agricultural
Organization (FAO) in 1993, drylands are categatizego hyper arid, arid, semi
arid and dry sub humid zones not only on the bafSR/PET ratio but also on the
basis of rainfall (in mm.J.On the basis of FAO statistics, the percentageestia
arid and semi arid categories combined togethethaénighest among the total
dryland areas of the world.
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While about 40 percent of the world’s total landaars considered to be drylands
(according to the UNCCD classification system), élxeent of drylands in various
regions ranges from about 20 percent to 90 perdadia is one of the few
countries, which conceived the problems of desaltagesertification at the stage
of their offing. In India, arid and semi arid zonase characterized by low to
medium mean annual rainfall coupled with high ceoefht of variability, large
amplitude of fluctuations of temperature, strongudviegions and high potential
evaporation. The average annual rainfall of theggons varies between 150 mm
and 500 mm along with a coefficient of variationragh as 60% to 70%. The
distribution of rainfall is also very erratfc.

In India out of the total geographical area, alnmwst-sixth area with 12% of the
population belongs to drought prone areas. At pitegé districts, covering 13
states of the country have been identified as drbpgpne. Most of the drought-
prone areas are found in arid, semi-arid, and suridh regions of the country,
which experience less than average annual raifedladly, the drought-affected
areas in India can be divided into two tracts. Tite# tract comprising the desert
and the semi-arid regions covers an area of 0.omisq. km> The second tract
comprises the regions east of the Western Ghats aplistance of about 300 km
from coasf Besides these two tracts of scarcity, there areynm@ockets of
drought in India. Some of these are: Tirunelveditaict, south of Vaigai River in
Tamil Nadu, Coimbatore area in Kerala, Saurashicakutch regions in Gujarat,
Mirzapur plateau and Palamu regions respectively Uttar Pradesh and
JharkhandPurulia district of West Bengal, Kalahandi regidrOvissa ’

On the basis of the document regarding “State Agitice Plan for West Bengal”
® Bankura, Birbhum and West Medinipur districts hdeen identified as the
districts containing red laterite soils which amarse in texture, highly drained
with honeycomb type of ferruginous concentratiora atepth of 15cm to 30cm.
Soils are acidic in nature and poor nutrient stditm& crop productivity. The
district of Purulia which is mostly a plateau, likbe three other districts
mentioned above, soils are acidic in nature ang productivity is poor due to
high slopes. The State Plan of West Bengal hagsreefeto the four districts
together as “dryland areas of West Bengal” basethein nature of soil. Out of
these dryland areas, Purulia is considered azand and three other districts are
considered as semi afldThese areas also constitute a part of ‘Chhotarragpu
plateau” These four districts are faced with more or lessilar problems.
Purulia, being in the arid zone, has severe watsiscother districts (especially
Bankura and West Medinipur) also suffer from sewseger crisis. This study
wants to examine the possible ways by which peopldrylands are valuing
drinking water*°

15



Vidyasagar University Journal of Economics Vol. XX, 2014-15 ISSN - 0975-8003

Drinking water is one of the basic amenities negdeslrvive and it is known to
all that people suffer severely from scarcity oinking water in the drylands
especially in the districts of Purulia, Bankura awmne parts of West Medinipur.
In the drylands of West Bengal, we have observadnd our survey, that people
travel miles for getting drinking water and thab ts not of the good quality.
They collect drinking water from waterfalls or @gje tube wells and their quality
is also not good. To have this drinking water, thegd to spend several hours (in
many areas more than 2 hours). Through this stugljhave tried to see how far
people are willing to pay for getting good qualiginking water in their houses
by applying Contingent Valuation Method (CVM).

The most obvious way to measure nonmarket valueshrisugh directly
guestioning individuals on their willingness-to-p@yTP) for a good or service.
Contingent Valuation Method (CVM) is a popular wafydetermining this WTP.
It is a survey or questionnaire-based approacthéovialuation of non-market
goods and services. The values obtained for thel gocservice are said to be
contingent upon the nature of the constructed (thgiwal or simulated) market
and the good or service described in the surveyast®e The contingent valuation
(CV) technique has great flexibility, allowing valion of a wider variety of non-
market goods and services than is possible withodutlge indirect techniques. It
is, in fact, the only method currently available éstimating nonuse values.

In CVM, usuallystratified random samplingpas been followed for selection of
sample households from the general population.sEmeple households are then
informed about hypothetical occurrence of any nigganvironmental externality
(say in the form of an environmental disaster) angblicy action to abet or to
restrict such a negative environmental externdlag been suggested. They are
then asked how much they would be willing to payferinstance, in extra utility
taxes, income taxes, or access fees — either tad asach a negative
environmental externality. The actual format maletahe form of a direct
question ("how much?") or it may be a bidding pohge (a ranking of
alternatives) or a referendum (yes/no) votes. Exusts generally prefer the
referenda method of eliciting values since it i® omost people are familiar with.
The resulting data are then analyzed. The purpbssing CVM is very clear.
Natural resources perform several economic funstimm which price cannot be
assigned. Even if there are announced propertysrigitated to ownership of the
resource, the rights cannot be properly assigndidetowners. Use of CVM helps
to resolve these issues. In our study we want lieevthe supply of drinking water
directly to the houses of the people in the stugaathat is, in the dryland areas
of West Bengal, through contingent valuation meth@wvM) for further
development of the people of drylands.
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In this paper it is not possible to consider adl orks that have used CVM in the
context of natural resources. Only a small sub$dehe literature that is most
important in the context of this study has beenswmered. Khurrana and
Mahapatra (2008) have done their work on the casisater in the drought prone
areas of Bundelkhand. Halder and Saha (2015) hieargified the causes of water
scarcity in Purulia of West Bengal. Koohafkan aneM&rt (2008) have described
about water and cereals of drylands. But none k@ to show how the people
of drylands are valuing drinking water.

Many authors have used CVM technique for valuingous types of water.
Several authors have applied this technique fouinglirrigation. (Ghatak and
Singh, 1994, Storm, Heckelei and Heidecke, 200DaiA this technique has
been used for providing improved water supply adl.vidam and Son (2004)
have compared CVM and choice modeling techniquesiniproved drinking

water service in Ho Chi Minh City. Same has beemeddy Tussupova,
Berndtsson, Bramryd and Beisenova (2015) for Kagizkh

In case of drylands of West Bengal, as discussditiedhe problem of drinking
water deserves greater significance and attenhian it usually does. So, proper
‘conservation cum use’ of water should be given angnce both by the
stakeholders and the policy makers. Being a postrigken area, coupled with
illiteracy, unemployment, deprivation and politiaahrest situation, removal of
poverty along with provision of basic amenitiestims region is a matter of
national economic policy presently in India. Hemeses the need for proper
valuation as well as maintenance of this very scassource for the sake of
development of this region. Given the fact that Ci8Miseful in capturing “non-
use values” of environmental goods, and it has besn used before for the
valuation of natural resource of drylands, we hased it for the development of
availability of drinking water facilities in the yWand areas of West Bengal.
Though ‘drinking water’ has use value, it is torfmed that the arrangement of
‘in house’ drinking water facility is almost nil iaur study area and people have
to depend orfcommon pools’like tube wells, waterfalls and watersheds for
drinking water in this region. As drinking waternst directly used through ‘in
house drinking water facility’ in our study areaneservation of watershed and
waterfalls helps to provide supply of fresh ancesdinking water directly to the
households. So ‘conservation and use’ of drinkingtew in our study region
implies overall conservation of water facility inet dryland area and it is not only
considered as ‘use value’ but is also treated‘asrause value’. Thus application
of CVM is justified for drinking watet’ The main motivation of this paper
generates from the fact that to the best of ounkeddge almost no work has used
this technique for the valuation of drinking waterthe dryland areas of West
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Bengal. It is a well known fact that the peoplades) in drylands suffer heavily
from the lack of availability of drinking water amdore importantly, they do not
have the facility of getting pipe-lined supply ofriking water in their houses. So,
proper valuation of drinking water supply, espdgiah drylands, demands
importance. This issue has been neglected in theatlire. The present paper
attempts to fill this lacuna in this regafdOne could focus on valuation of
watersheds on a broader basis, which is a muchdéroeoncept, instead of
focusing on a relatively narrower issue like valmatof drinking water. This is
because in drylands in general watershed developh@enbeen the main source
of solving the water crisis, including drinking watcrisis. However, unlike
drylands of the other areas, in the drylands of tVBesigal ‘watersheds issue’ is
not so important. Watersheds are not very much spickad in this area and even
if they exist they are not in the best of condifiatue to severe droughts in the
districts so that people can have an idea aboulieit®fits. The only exceptions
regarding functioning of watershed in our studyaarethe region of Murguma of
Purulia district:®> Table — 2 of this paper also supports the fact gremple of
drylands of West Bengal are not very familiar te toncept of watershed for
getting drinking water. So, we have focused onvilleation of drinking water by
surveying the houses of various households inrégsn.

The remaining part of the present paper is organinethe following manner.
Section 2 deals with the objectives and hypothedethe study. In the next
section, that is, Section 3 considers the data, lsaseey design and methodology
of the study. The econometric specification andréseilts of the study are shown
in section 4. Finally the concluding remarks arelenm section 5.

2. Objectives and the Hypotheses of the Study
The major objectives of the present paper can bergarized as follows:

1. To consider the valuation of drinking water alamith its facility in terms
of estimation of willingness to pay for it by thegple in the dryland areas
of West Bengal.

2. To examine the determinants of willingness to payR)for conserving
drinking water along with conservation of wateciligy in the dryland
areas of West Bengal

3. To suggest appropriate policies for availability ddfnking water along
with overall conservation of water facility in tlkeyland areas of the state
throughout the year.

To achieve these objectives the following hypoteds®/e been considered in
the present study
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1. The bids of the respondents regarding WTP in cdssimgle-bounded
dichotomous choice closed-ended referendum’ a atdndxperimental
bidding game (as followed in case of dichotomousiad random utility
models) has been considered in terms of dice tmgwi

2. Conservation and use of drinking water in our strgylon implies overall
conservation of water facility in the dryland area only as a ‘use value’
but also as a ‘non-use value’.

3. Estimation of WTP can be considered both in terfres logit model (with
single-bound closed ended referendum for choodmegbids) and OLS
method (with open ended referendum). So two WTRsvio different
methods are to be estimated.

4. For closed ended referendum estimation of WTP di#perostly on socio-
economic variables and also on various dummy bkasa

5. Comparison of the mean WTPs, obtained from the different formats,
throw light on the presence of anchoring bias endbntext of response by
the respondents.

3. Data Base, Survey Design and Methodology

In our study we want to focus on the problem ofimginess to pay for availability
of drinking water along with its conservation armg to connect it with the
developmental perspectives of the study area. wouk is based on field survey
and is confined to the districts of Pururlia, Barskand West Medinipur. Here we
have followedstratified random samplingechnique. Thestratification has been
doneto get those villages of each of the three distnghich are severely affected
from the lack of drinking water availability. This has been done on the basis of a
pilot survey and after consulting with the locabpke and panchayat members.

For selecting the villages after the pilot survegy Wwad in mind about the
categorization of drylands of West Bengal so thatgelected areas (villages) can
be categorized dplain (non-hilly) dryland’ areas and ‘hilly dryladi areas. This
categorization along with crisis in availability afrinking water has been
discussed with the local people and the panchagalers and the selection of
villages has been made. Once the stratificationbleas done we have conducted
our survey through random sampling. We have salgetedom sample from each
of the selected villages per district. The totaluseholds that are selected
randomly in the sample are T/®f the total household population per village as
usually done in case of selection of random samyle. have conducted our
survey in the above-mentioned three different idisty covering 200 households
from each of the three districts, so that the tegamhple size is 600.
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In Bankura, we have done the survey in two villag&ssunia and Sewlibona. In
Purulia, we have conducted our survey in Murgumd Baghmundi and in
Chharra. In West Medinipur, our survey has coveted villages, namely,
Salboni and Bishnupur. Out of 600 households, 3 been taken from hilly
dryland areas and 300 have been taken from nopdrfland areas.

Thus Susunia and Sewlibona of Bankura and Baghmandi Murguma of
Purulia fall undefhilly dryland’ areas and the remaining villages areniorn-hilly
dryland’ areas (although all these areas suffer from tlblem of drinking
water). So, we have tried to capture the naturdrofking water problem and
perception of the people of both hilly dryland asllvas non-hilly dryland areas,
within the drylands of West Bengal. This categatian is shown in the
following table.

Table: 1- Division of Households for Sample Survey

District Village No. of Households used for samglgvey
Bankura Susunia 170
Sewlibona 30
Purulia Murguma 75
Baghmundi 25
Chharra 100
West Medinipur| Salboni 125
Bishnupur 75

Source: Primary Data (Year: 2016)

The survey has been conducted between January amchM2016. We have
collected household data on various socio-econoaspects covering their
income status, age, sex, years of education, etmndy the various questions in
the questionnaire about drinking water one impartarestion is that whether the
households have their own water resources in timises or they fetch it from
elsewhere. The answer that we have received iksigpm the sense that almost
all the households that we have surveyed haveegkfitiat they do not have access
to drinking water facility in their houses and allthem spend more than an hour
per day to fetch drinking water from the nearbyorgse like waterfall; dam
(watershed), tube wells or a type of pond, popul&hown as ¢huhd. The
source of getting water and the time needed toitgate also included in our
guestionnaire. We have also asked about the anoduitinking water needed by
households per day and most importantly the amotimoney the household is
willing to pay for getting safe drinking water iheir houses and also to conserve
drinking water. All these information have helpedta use CVM for knowing the
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maximum willingness to pay (WTP) of the househdtaisgetting supply of safe
drinking water along with its conservation.

For the purpose of valuation, we have used botkedeended (also known as
dichotomous choice) and open-ended formats. Franfitet format, we have
obtained the mean WTP of the respondents, witherftiindom utility modeling”
(RUM) framework. Here the econometric analysis lb@sn done by applying the
logit model. The close-ended format helps in briggout the true preference of
the respondents. In case of the latter format, weehused OLS regression
technique to know about the variables that inflgettte maximum WTP. The
main advantage of an open-ended question fornthaisa direct measure of WTP
is obtained.

Additionally, the questionnaire also contains seppntary questions to guide
respondents to the contingent valuation section &mdderive additional

explanatory variables required for the regressioalysis. The selections of
variables which potentially influence WTP are basea previous studies,
economic theory and knowledge about the situatiothé region. While framing

guestionnaire and conducting survey, we have fabbwhe guidelines of the
NOAA panel.

The number of respondents that have been interdiew¢he six villages, taken
together from three dryland districts, namely, Bamak Purulia and West
Medinipur, is 600 and the response rate is as &sgh00% which is really a very
high figure. High percentage of response rate instudy can be considered as
unconventional but it is a good outcome in a dgwelg country. We attribute this
high response rate to th#ace-to-face in-person interviewsthat we have
conducted following the suggestions of the NOAA93Ppanel. Such a process
of interview helps the respondents in several waythe understanding of the
purpose of the survey clearly. Actually this is application of experimental
game which has been explained in various worksafadlomous choice through
bidding game in terms of a dice throwing in therkiture. For application of
bidding game in terms of dice throwing one caenréd the works of Arrow, K.;
Solow, Portney, Leamer, Radner, R. & Schuman (198@nemann (1984),
Haraou, Markandya, Bellu.& Cistulli, (1998), Hoy&s Mariel(2010), Banerjee
(2001) Saha(2015) ete.The method can be explained explicitly on the dasi
dice throwing.Since we have followed single bounded dichotomboge CVM,

it is quite natural that a specific representatrespondent is offered only one bid,
if he/she accepted it then it would be taken athéarswillingness to pay and in
case of not acceptance of the offered bid by tlsparded, the representative
respondent is considered as ‘protest biddfeFor the above kind of analysis it is
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important to determine the bid first and then ttedaine how these bids are to be
shown to the respondents. We can consider six basely, Rs. 2, Rs.5, Rs.8,
Rs. 10, Rs. 15 and Rs.25. These bid amounts aressqal in terms of payment
per month to have and to conserve drinking watbe Bidding (though appears
arbitrary) has been done after discussing with ldoal people through pilot
surveys of course after going through the econaroidition of the households.
This procedure gives us an idea of the maximummimimum amounts that we
should put forward to the respondents as bid anso{@®t usually done in case of
Dichotomous choice models of CVM). Study of theisaconomic profile of the
region is essential for these types of exerciseskéeping in mind the limitation
of size of the paper for a journal it has not besplained in detail here.

The next step is to determine the strategy bethedstirvey. During our survey,
we have assigned thesi bidsin terms ofthree groups Rs. 2 and Rs.%have
been assigned fotow bid group’ Rs.8 and Rs. 1have been assigned for the
‘medium bid group’ and the last two bids, i.&®s. 15 and Rs.25have been
assigned for théhigh bid group’. This strategy has been followed arbitrarily in
order to get valid responses out of 600 respondé&hies question now arises that
how to categorize the sample in terms of bid grotps categorizing the selected
sample households on the basisbaf group andalso to bring randomness in
selectionof sample household undeach bid group we have ‘first’ thrown a
dice. It can be done through any other method, Istdgry method, to bring
randomness in selection. However, throwing of adicehrowing of coin usually
are the conventional ways of having randomnesglecson. We have followed
here the throwing of dice method. If the outcom# @ 6 then the household has
fallen under fow bid group; if the outcome of the dice-throw &or 5 then the
household has fallen undenedium bid group’and lastly if the outcome is 3 or 4
then the household has fallen in thégh bid group’. The procedure that has
been followed is thus purely a random one andphogedure is followed in many
works as mentioned above on dichotomous choice @bkl

After the selection of the household in any onethed three bid groups just
mentioned above, we have offered the household @amyparticular bidlt is to
be noted that we have assigned for each bid grewbids.This has already been
mentioned earlier. So the question arises whichadribe two bids that has been
assigned for a bid group is to be assigned to tcpkr household belonging to
that bid group. To bring randomness in this regaedhave thrown dice for the
‘second’ time. This time, if the outcomes of theadthrowing are odd numbers,
that is 1, 3 and 5 then the household has beeredfflower of the two bids’ of a
certain bid group but if the outcomes of the ditetv are the even numbers, that
is, 2,4,6, then the respondent has been offerethigleer of the two bids’ of a
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certain bid group. Thus for the ‘low bid grouptlfe outcomes are any one of the
three possible odd numbers -1, 3, 5, then the relga has been categorized to
accept the bid of Rs. 2 (lower of the two bids),the outcomes are ‘even
numbers’, that is, 2, 4 or 6, then the respondestbeen offered the bid of Rs. 5
(higher of the two bids). In this case the respohd@s been asked whether he or
she willing to accept the bid of Rs. 2 and is wilito pay an equivalent amount
(i.e. whether the respondent is willing to pay amoant of Rs.2 per month for
conserving and having drinking water). If the answeas ‘YES’, then we
consider the WTP for conserving and having drinkirager as Rs.2 per month. If
the answer is NO we consider the respondentpmstast bidder This is also true
for the bidding amount Rs.5.

We follow the same procedure for other ‘bid group®r example, when the dice
has been thrown in the front of the respondentHeffirst time if the outcomes
are 2 or 5 then the particular respondent is caitegmh as a part ofnedium bid
group. In the next step again, just described aboveditehas been again thrown
for the second timeand if the outcomes are any of the three possiule
numbers’, then the respondent has been offeredcepaRs. 8, otherwise Rs. 10,
in case the outcomes are any of the three pos&bén numbers’ of the dice.
Here also we find that if the answer is YES for afyhe two bids as mentioned
above then we can determine the bidding amoutitelanswer is NO for each of
the above-mentioned two bids then we again consigderespondents gsotest
bidders The same procedure is true for thigh-bid’ group.

These procedures have been followed for bringingloeaness both in terms
selection of a particular household in a certathdroup and offering a certain bid
to that household. There is some ‘anchoring bias’'the system but this
‘anchoring bias’has been taken care of at the end of section Aisfpaper. In
this way a particular bid has been shown to a @der respondent from different
events when the events are mutually exclusive, Igglikely and independent.
So, for a particular respondent, we have throwice twice, firstly, for randomly
selecting the bid-group for each and every respuindand, secondly, for
randomly selecting the amount of bid that has beféered to the respondettt.
This is the standard procedure that is followedase otclosed-ended referendum
under single-bound dichotomous chof@éM.

For the open-ended segment of our study we haeettlirasked the respondents
about their maximum willingness to pay (Max WTP)oiR our survey we have
found that 232 respondents are in the group okptdiidders and the rest, that is,
368 are willing to pay for the prescribed programmefore moving over to the
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CV technique we focus on a few of the socio-ecorcomdicators of the study-
region.

Before passing on to the methodology we just wambhéntion a few words about
the sources of getting drinking water and alsodonsaer the families with and
without ‘in-house’ drinking water facility in outtsdy area. The reason is to focus
on the importance of drinking water in the studgaawhich one should consider
before conducting a survey for valuation of dririkimater in the region. Tables 2
and 3 cover such classifications as mentioned above

Table: 2- Division of respondents according to soages of drinking water
(Figures indicate the number of households

District Total no.| No. of | No. of | No. of
of respondents | respondents | respondents
families | getting water getting watern getting  water
surveyed| from tube| from from watersheds

wells waterfalls

Bankura 200 69 131 0

Purulia 200 178 0 22

West Medinipur | 200 200 0 0

Total 600 447 131 22

Source: Primary Data (Year: 2016)

Table 2 shows that, on the basis of our sample,t mbshe households are
dependent on tube- wells for having drinking warethe districts of Purulia and
West Medinipur. However, in the district of Bankuthe households are
dependent mainly dependent on waterfalls for hawingking water. If we
combine the three districts of our study we findttthe major source of drinking
water of the households is tube-wells. Except imearts of the district of
Purulia watershed has no role in providing drinkiveger.

Table: 3- Drinking Water availability in the housesof the respondents
(Figures indicate the number of households)

District Total no. off Families “with in-| Families “without in-
families house drinking house drinking water
surveyed | water” facility facility

Bankura 200 0 200

Purulia 200 0 200

West Medinipur| 200 0 200

Total 600 0 600

Source: Primary Data (Year: 2016)
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Table 3 shows that in our sample in all the coreérdistricts the households do
not have in-house drinking water facility.

From the point of view of methodological part oétpaper we followed a random
utility model (RUM).This methodological aspect isdely used in the context of
the literature on CVM and hence we are mentioning brief in the context of

the present papef.

This model closely replicates the choices individuace in a market situation.
The respondent is presented with a specific moypetalue (e.g. Rs. X) for a
policy change and he/she is asked to make a judgafeaccepting or rejecting
the offer. The size of X is randomly varied acrties sample of a study.

The DC elicitation method provides us only limi@ehount of information about
the WTP value of the respondents, namely, “YES'™ND” answer to a particular
bid and nothing more.

If Bid Amount (X) > WTP, then the response is “NQf.Bid Amount (X) <
WTP, then the response is “YES”

We now consider the Random Utility Version of theddal. An individual
respondent will respond with “YES” if his/her utylifrom the drinking water
conservation measure is larger than or equal tatiléy compared to status quo
position; and NO, otherwise.

(U; — Uy) = 0, the individual will accept to pay the bid X (2)
(U; — Uy) < 0, the individual will reject to pay the bid X (2)
The utility U of the individual is not directly obssable (hence the differences are
also not directly observable). However, its deteanis are observable. Under the
two different scenarios, one with the acceptanak @her with the rejection of
the bid, the following specification of the utilifynction can be put forward:
Ul(lly_X; S) = V(l,y—X; S) + € (3)
Up(0,y; S) = V(0,y; S) + e (4)
Where,V (.) is the utility function without random element add.) is the utility
function with random element. It is to be notedt timequations (3) and (4) we
find Y = total income; 1= acceptance of the bid; fjection of the bid; S = other
socio-economic features; e = random error comportkreg to the limited
knowledge of the utility model of the individual biye analyst.

From equations (3) and (4) we can write

AU = AV — e
(5)
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where(U; —Uy) = AU, (ep-e€) = e and[V(L,y—X; S)-V(0,y; S)] =
AV, Given equation (5), the inequalities (1) andg@) be written as,
AV > e — Acceptance of X (6)
AV < e — Rejection of X (7)
There are two types of models for estimating theam@/TP value from the DC
bids — the probit and the logit model. Here we hawasidered a logit model
(logistic distribution of the error term) for outgpose?* The probability that the
individual agrees to accept the bid is therefore:
P(accept X) = P(Y =1) = P(e < AV) = F(4V)
where Y is the observed dichotomous variable, aeoee = 1, refusal = 0.
Assuming that the random variable e follows a logigsrobability distribution we
can write:

P(accept X) = F(AV) = 1/[1 + exp(—4V)]

When the individual accepts to pay the proposed Xjdts means that the
maximum Willingness to Pay (WTP) is greater thla@ proposed bid X. The
probability of acceptance, given a bid X, is thelgability of individualW TP >
X. Therefore we can write:

P(accept X) = P(WTP > X) = 1/[1 + exp(—=4V)]
This means that the probability the WTP is less thiaequal to X is:

PWTP < X) = G(X) =1 —1/[1 + exp(=4V)]
Where, G(X) is the probability distribution of theéTP.

The mean of the WTP distribution is commonly assaiteebe indicators of the
individual WTP.

The mean of the maximum WTP can be calculated usiedormula that relates
the mean of a random variable to its probabilistribution:

EWTP) = [/{1—G(X)}dX
We also need to specify the theoretical model anfanctional form from which

the unknown parameters can be estimated. Now we rimogconometric analysis
of CV results.

4. Econometric Specification and Results of the Study

We now want to consider the econometric specificatsf the DC model for a
closed-ended referendum. The purpose is to dehiee mean WTP for the
drinking water in the dryland areas. To estimate WTP we have used a logit
model and we have derived the values for the DG bs#d for the respondents.
The logit model used for the study can be specified in the folf@uinanner:
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Dependent Variable: In—i Given, Pi as the probability of WTP amount

4

greater than or equal to an assigned bid hnlé_% is the log odds rati&® The

4

independent variables used in this model are desttin terms of table 4.

Table: 4-Description of independent variables of th model

dc bid Bids vector of Rs. 2, Rs.5, Rs. 8, Rs.101Rand Rs.25

Income Total monthly income from all sources

family size Household Size

Age Age of the respondent

edu yrs Total years of education of the respondent

Sex Dummy Variable. 0 for Males and 1 for Females.

Caste Dummy Variable. 0 for General Caste, 1 foCOBfor SC and 3
for ST

dom animals| Dummy variable. O for having no aniarad 1 for having any.

We have used several socio-economic aspects ageindent variables by using
dummy. It has been done because in a poverty-strickackward area it is
expected that these aspects can play an importéatin the response of the
respondents. The estimated result of the logitehsdshown in terms of table 5.

Table: 5- Results of Estimated Logit Model

Variable Coefficient Marginal
Effects(dY/dX)

dc bid/ close-ended bid -0.0892767*** | -0.020077***
(-7.73) (-3.097)

Income 0.0018388*** 0.000879***
(8.94) (8.342)

family size -0.6055039*** -0.106427***
(-6.21) (-5.855)

Age 0.0012448 0.000028
(0.09) (0.007)

edu yrs 0.1018711* 0.098659**
(2.01) (1.973)

Sex -0.1898442 -0.075946
(-0.69) (-0.544)

Caste -0.3233304*** -0.667856***
(-2.78) (-2.439)
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dom animals 0.788741*** 0.213222***
(2.65) (2.328)
Constant -2.471031***
(-2.59)
Log-likelihood -209.87803 The terms in the
LR chi-square 318.29 parentheses for both
Prob > chi-quare 0.000 coefficient and marginal
Pseudo R 0.4313 effects
Total no. of observations 600 are the t-values
*** denotes significant at 1 % levels
** denotes significance at 5 % levels
* denotes significance at 10% level

Source: Author’s Calculations

From table 5 we find that the variables age andasexnsignificant but others are
significant. Among the significant variables, dittimous choice bid has a
negative sign before it which implies that the @otity of willingness to pay
falls with a unit increase in the bid. The negathgn of caste signifies the fact
that people of general caste are more willing totigoute and as we move from
general caste community to OBC, SC and ST respmdygtivhis willingness to
contribute decreases. This is also quite expeateduse, generally, people of so-
called lower castes (SC, ST) are very poor. Inchaga positive impact on WTP
because it is expected that with an increase ionma; people of drylands would
want to pay more for conserving drinking water tlogir survival as it is scare in
our study area. On the other hand, people with lom@me suffer from the lack
of drinking water and given their affordability,eth are willing to pay less for
getting the facilities and also for conserving iy water. Family size, having a
negative co-efficient, signifies the fact that krgamilies have more members to
fetch the water from the nearby resource and So phebability to pay falls with

a unit increase in the bid. Expectedly, educatieard a positive coefficient which
implies that educated people value the availabiitydrinking water in their
houses. Domestic animal is used as a dummy of esonasset. The coefficient
having a positive sign indicates the fact thathie presence of domestic animal,
people are in a better economic condition than rethé/e can say that our
estimated model gives a good fit, as the valueseiugo-Ris 0.4313. We have
performed the test for presence of multicollingar#mong the explanatory
variables of the estimated logit model. The varaimlation factor (VIF)** and
the toleranc® for the model have been estimated and the repoetadts (Mean
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VIF 3.71) show that the model does not suffer freavere multicollinearity
problem (as shown in the appendi).

We next proceed to find the mean willingness to pmdythe close-ended
referendum under dichotomous choice model. Thiggvien in the following table.
(Table-6).

Table: 6- Estimation of Mean WTP (DC model under Cbsed-ended

Referendum)
Measure WTP LB UuB
Mean 10.42 6.11 15.72

Achieved Significance Level for testinggH/TP <= 0 vs. H: WTP>0
LB: Lower bound; UB: Upper bound

Source: Estimated by author

The mean WTP of our model is 10.42 Rs. per monith lewer bound of Rs.
6.11 and upper bound of Rs. 15.72 per month. Tholgimean WTP, in general,
appears to take a low value, but, given the badtmess of our study area and
also given the fact that most of the stakeholdersiclered for our study lie below
the poverty line, the mean WTP figure of Rs. 9.86 month for getting drinking
water facilities at home is quite reasonable. Trergmal effects model for the
above logit equation have also been estimated wdholws the rate of change in
the probability of willingness to pay due to chamgé¢he value of an independent
variable X (j=1, 2... n). This is shown in the last column alble 5. From table 5
we find that as income changes by one unit, holdithger factors constant, the
probability of WTP also rises; same explanationliagpn case of variables like
years of education and domestic animals. The opgesgplanation applies to the
variables family size, sex and caste. For thesaas, one unit of change in the
independent variables causes the probability forPM® conserve and use
drinking water falls.

After going through the closed-ended referendumhesge focused on the open-
ended referendum. Here, we have directly askedlpdupv much they want to

pay to get drinking water in their houses, withoffering them any bid. So, here
the concept of probability to WTP does not appdyher the concept of maximum
WTP does. Here, we have used OLS regression taghtagshow the factors that
determine and influence maximum WTP. The resulisshown in terms of table

7.
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Table: 7 - Regression Results of Open-ended Referkim

Variables Coefficients t values
Constant -2.594307** -2.30
Income 0.010825*** 17.41
family size -0.2672501*** -2.65
Age 0.0224171 1.14
edu yrs 0.3071518*** 5.03
Sex 0.8682026** -2.21
Caste -0.5389407*** -3.35
dom animals 1.222732*** 3.26
Dependent Variable: max wtp (Open ended maximum WTP

N =600 F=128.78 Prob>F = 0.000 Adjustéd=R.5989

*** denotes significant at 1% levels,** denotes sificant at 5% levels,* denotes
significant at 10% levels

Source: Author’s Calculation

From table 7, we observe that the variables whrehsgnificant in logit model
are also significant here, with same signs befoedr tcoefficients. Additionally,
Sex as a variable has become significant herat lsuihsignificant in logit model.
So, male respondents are more willing to pay tlemafes. High value of R
implies the fact that almost 60% of the variation dependent variable is
explained by the independent variables includedhex model. So, in terms of
cross-section data one can say that it is a weddfimodel. Also, the t-values
suggest that the parameter estimates are sigrifatagither 1% or 5% level. We
have checked for the problem of multicollinearior this open-ended format as
well. Here also, the problem of multicollinearity within the tolerable limit of
less than 5. (The mean VIF is actually 3.58 as shiowwhe appendix).

In our OLS model, the mean willingness to pay ISR per month. The results
of the OLS regression model are very much simiathiat of the logit model,
regarding the signs and nature of parameter ed8n&8b, there are similarities in
the explanation of the dependent variables of Hmtmodels’

From the above two analysis, we have got ‘two wngiess to pay’ (one from
logit model and the other one from OLS model). Vé@ehtested whether these
two WTPs converge or not by performing the convetrgealidity test.
Convergent validity refers to the degree to whigh tneasures of constructs, that
theoretically should be related, are in fact enspity tested to be relatetf. From
the perspective of the present study convergemditsafor the two formats (viz.
open-ended and single bounded dichotomous chogedni important issue
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primarily for two reasons — First, to check whetllee two formats lead to
statistically different values for the WTP and setoto check whethexnchoring
bias plays a significant role such when the convergetidity is disturbed. We
examine the convergent validity test in terms oirqgzh mean tests of the two
variables — max wtp & dc bid. The first variabigrsfies the open bid elicited by
the respondent and the second variable is therbid flichotomous choice that
has been obtained by using the logit regressioredoh of the respondents. The
result of the convergent validity test gives thealue -2.02, with 599 degrees of
freedom. This implies the fact that null-hypothemisrejected at 5% level of
significance. This result vividly indicates thaetmean WTPs obtained from the
two different formats arsignificantly differenimplying thatanchoring biashas
occurred in the responds of the respondents.

6. Concluding Remarks

In our paper under closed-ended referendum we foavel the mean WTP to be
Rs. 10.42 per month whereas it is Rs.5.41 per mdaththe open-ended
referendum. In this case, this difference is sigaiit as the test of convergent
validity is not passed. We can find an averagdeftivo mean WTPs and name it
as ‘true WTP’ in our model. The ‘true WTP’ turnstda be Rs.7.91 per month.
One can say that for the sake of their own devetynand to get rid of the
problem of drinking water, people of drylands, despeing poverty-stricken, can
bear to pay this minimal amount. This amount thoagipears to be low, is
reasonable given the fact that most of the stakieinslin our study area mostly
lives below the poverty line. Their WTP for consagy drinking water has
important policy implications from the point of ddepment of the dryland areas
of West Bengal. It shows the need of the peoplefmking water residing in this
area and the Government should give special englbasthis issue. The source
of conservation of drinking water follows from cengation of water resources.
This in turn can be achieved through conservatiowatersheds in the dryland
areas of the state. Another way out for consermatibwater resources follows
from conservation of ground water. We have showtable 2 of the paper that
most of the households in our study areas are depenon tube wells for
drinking water. So the problem of availability afrtking water in our study area
can be tackled by giving special emphasis on coatien of ground water. The
government should initiate to take measures foraegn of pipeline drinking
water in the above-mentioned dryland areas to geowm-house drinking water
facilities to the households. If we focus our dfitemon the issue of conservation
along with creation of watersheds in our selectgthdd areas we find that such a
measure, apart from solving the drinking water fEwbof the area, helps to
increase availability of water for irrigational pases. So this policy measure will
help to promote drinking water facilities along kviexpansion of agricultural
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activities in our study area which will help to asle sustainable livelihood of the
people residing in this region. Apart from the ddtof Purulia the other two
districts of our study area, Bankura and West Medin have poor performance
so far as functioning of watersheds is concernd golicy makers should give
special attention on this issue.

Given the limitations of our data, the present eisercan be considered as a first
attempt to examine the valuation of water resouncébe dryland areas of West
Bengal. It covers mostly thdangalmahal’ area of West Bengal which is both
socially and politically highly sensitive implyintyat our contribution has special
significance for the sociologists, political scistd, economists and the policy
makers. Our work suffers from the usual drawback€C¥M as a valuation
exercise that we find in the literature. To avdié problems of CVM one could
use choice modeling techniques which covers alagmaple of households along
with advanced ecological modeling. Consideratiohsuzh aspects are beyond
the scope of the present paper as it is the fitsimgt to value the use of drinking
water in the selected dryland regions of the stdtevever, introduction of choice
modeling in the context of the valuation of drinfiwater in the dryland areas of
West Bengal will definitely be a part of our futunesearch agenda.

*Acknowledgement: The present paper is a part efdbctoral dissertation of the
author which is in progress at the Department adnemics, Rabindra Bharati
University, Kolkata. The present version is an ioyad form of the earlier

version of the paper submitted to this Journal thedauthor is highly indebted to
an anonymous referee for his insightful commentgklwhas helped the author to
vastly improve his paper. The author is also higinigebted to his principal

supervisor, Prof. Kausik Gupta, for framing the lppeon, for guiding as well as

encouraging him to carry on his work and also fering valuable comments on
an earlier draft of this paper. The author is inddbto his co-supervisor Dr.
Soumyananda Dinda for tackling the data, for gydiim regarding the usage of
the software ‘STATA’ and also for solving variouschnical problems in the
context of contingent valuation method. Speciahksashould be given to all the
members of the data collection team, especialBappa, Avishek and Suraj. Any
error, that may remain, is the sole responsibditthe author.

32



Nilendu Chatterjee

References

Arrow, K.; Solow, R.; Portney, P.R.; Leamer, E.BRadner, R. and Schuman, H.
(1993): ‘Report of the NOAA Panel on Contingent Maion,” Federal
Register58(10): 4601-4614.

Banerjee, S. (2001): ‘Economic Valuation of Envimeental Benefits and Costs’,
in R.N. Bhattacharya editedznvironmental Economics: An Indian
PerspectiveQOxford University Press (India): 125-161.

Ciriacy-Wantrup, S.V. (1947): ‘Capital Return frddoil Conservation Practices’,
Journal of Farm Economic29: 1189-96.

Ghatak, R.N. and Singh, K. (1994yhe Contingent Valuation Method of Pricing
Canal Irrigation Water: An Exploratory Study in Kiee District of
Gujarat,’"Working Paper 64, Indian Institute of Rural Managemm

Halder, S and Saha, P. (2015): ‘ldentifying the $&suof Water Scarcity in
Purulia, West Bengal, India - A Geographical pecipe,” IOSR
Journal of Environmental Science, Toxicology anddrdechnology
Volume 9, issue 8 ver. |: 41-51.

Hanemann, W.M. (1984). ‘Welfare Evaluations in Gogént Valuation
Experiments with Discrete Responseésyerican Journal of Agricultural
Economics66: 332-334.

Haraou, P.; Markandya, A.; Bellu, L.and Cistulli,y1998) : “Environmental
Economics and Environmental Policy : A Workboolublished by
Economic Development Institute(EDI) of World Bank.

Hoyos, D and Mariel, P.(2010) : ‘Contingent Valoati Past, Present and Future’,
Prague Economic Paperd,: 329-343.

Khurana, I. and Mahapatra, R. (2008): ‘Drought &vthking Water Crisis in
Bundelkhand- half Full Half EmptyWater and Sanitation Perspective
01, Water Aid India, mimeo

Koohafkan, P. and Stewart, B.A. (2008): ‘Water a@dreals in Drylands,’
Published by Thd&~ood and Agriculture OrganizatioiFAO) of the
United Nations and Earthscan, London.

Nam, P.K. and Son, T.V.H. (2004): ‘Household Demdod Improved Water
Services in Ho Chi Minh City: A Comparison of Cargent Valuation
and Choice Modelling Estimatesyimeo

Pour M.T. and Kalashami, M.K. (2012): ‘Applying CVidr Economic Valuation
of Drinking Water in Iran’, International Journal of Agricultural
Management and DevelopmgeB(3): 209-214.

Saha, D. (2015): * Some Economic Aspects of Foyestrthe Sunderbans’,
Unpublished PhD DissertatipnDepartment of Economics, Rabindra
Bharati University, Kolkata, India.

33



Vidyasagar University Journal of Economics Vol. XX, 2014-15 ISSN - 0975-8003

Storm, H.; Heckelei, T. and Heidecke, C. (2010)eniand Estimation for
Irrigation Water in Moroccan Draa Valley Using Cioigient Valuation,’
Agricultural and Resource Economj@iscussion Paper 2010:1

Tussupova, K; Berndtsson, R, Bramryd, T. and Beigan R. (2015):
‘Investigating Willingness to Pay to Improve WatBupply Services:
Application of Contingent Valuation Method)Vater, 7: 3024-3029.

Notes

1. FAO has defined drylands as those areas with aHewfggrowing period
(LGP)! of 1-179 days (FAO, 2000a); this includes regiatessified
climatically as arid, semi-arid and dry sub-huniidhe length of LGP per
year is between 1-74 days, then the area is teamé&atid’, if this length is
between 75 to 119 days, then the area is term&gas-arid’, and if LGP
is for 120 to 179 days, then the area is refersedry sub-humid’.

2. UNCCD accepted the P/PET ratio indicator, provitsgdWorld Atlas of
Desertification, for defining drylands.

3. Thus, when P/PET ratio is less than 0.05 and rhiisféess than 200 mm,
the dryland is referred to as Hyper arid. Again wH&PET ratio lies
between 0.05 to 0.20 with rainfall less than 200.nmmwinter and 400
mm. in summer, it is considered as arid zone. Tdw pnategorization is
Semi arid zone for which P/PET ratio lies betwee?200and 0.50 with
rainfall less than 200-500 mm. in winter and ldsant400-600 mm. in
summer. Finally, when P/PET ratio lies between Oab@ 0.65 with
rainfall less than 500-700 mm. in winter and ldsant 600-800 mm. in
summer, it is referred to as Dry sub humid zone.

4. Status report on hydrology of arid zones of Ind299-2000, Prepared by
National Institute of Hydrology.

5. It is rectangle shaped area whose one side exfiemhls Ahmedabad to
Kanpur and the other from Kanpur to Jullundur.Hris tregion, rainfall is
less than 750mm and at some places it is eventHass400 mm.

6. This area is known as the “rain shadow area” of \Western Ghats;
rainfall in this region is less than 750mm andighly erratic. This region
is thickly populated and periodic droughts causesmerable suffering
and distress.

7. www.nih.ernet.in/rbis/india_information/drought.htm

8. Prepared by NABARD Consultancy Services Pvt LIABTCONS), West
Bengal

9. FAO'’s classification for categories of dryland a&emre on the basis of
P/PET ratio and also on the basis of rainfall (im.y The State Plan of
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West Bengal has considered FAO'’s classificationdifanhally, the plan
has classified agro-climatic region on the basisailf contents.

10. Major part of ‘Chhotanagpur plateau’ lies in Jhankd.

11.The problem of drinking water in the district ofrBhum is not so acute as
compared to the districts of Purulia, Bankura am$tWMedinipur. So we
have not considered the district of Birbhum forunad) drinking water in
the context of our study.

12.See FAO (2000) Corporate Document Repository. Sudane by the
Economics and Social Development Department onidaibns of CVM
justifies the use of CVM for drinking water. Sesathe work of Pour and
Kalashami (2012) for applying CVM for evaluation afinking water in
Iran.

13.Here we have not considered the problem of wateirfigation (and also
the valuation of water for irrigation) because thé households do not
possess land and as most of the area are droughe,palong with the
nature of soil, the land areas are not suitableafgnicultural purposes
implying availability of water for irrigational pposes is not a more
attractive proposition compared to the availabibfydrinking water. The
main need for water is for drinking purposes ashedlpeople living in this
area suffer severely from its scarcity. Althougle @annot deny the fact
that scarcity of availability of water for irrigat is an important issue in
this area but the problem of drinking water is exeare serious.

14.In West Bengal the concept of developing watergf@dmportance after
2011-12. New watershed projects have been undertag the
government since that time period. The Governmeag Hecided to
develop 13 projects in Purulia, 16 in West Medinjdb in Bankura and 4
in Birbhum. So, as the concept is newly introdueedthe State and
especially in the dryland areas of the state, meall not have proper
perception about its benefits and especially abthe benefits of
availability of drinking water and water for irrijan purposes from the
watershed. See also note 14.

15. Although the entire dryland area suffers from taekl of availability of
drinking water.

16.0ne can refer to Saha(2015) for a similar typeidfling procedure. Saha
(2015) followed the methodology as shown by Hardarkandya, Bellu
and Cistulli(1998). However, the present biddingtstgy is different from
the bidding strategy followed by Saha(2015). In oase anchoring has
been done in offering bids in terms of a dice thngwfirst and then the
bids are offered again by throwing a dice for teeond time. On the other
hand in Saha (2015) first a dice has been throwhthan the bids are
offered in terms of tossing a coin. In hampublished PhD dissertation
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Saha (2015) has considered valuation of foresthéncontext of Indian
Sunderbans by using CVM. However, our worknislely different from
the work of Saha (2015) as she has focused on tialuaf mangrove
forest (or mangrove swamps) whereas we have coesideluation of
drinking water in the dryland areas of West Bengdlough we have
considered the same methodology our approach afiytatifferent from
the work of Saha(2015).

17.Protest bidders are those who do not prefer thiedstarogramme and
therefore provide zero WTP value.

18.This procedure of throwing a dice twice before oiffg a particular bid to
the respondent was followed for bringing simpliaitythe survey process.

19.We have followed the methodology as shown by Haktarkandya, Bellu
and Cistulli(1998). See note 16 in this contextedested readers are
advised to go through the literature on RUM. See &larou, Markandya,
Bellu and Cistulli(1998). See also Hanemann (1984).

20.This part briefly describes the theoretical metHogp of Harou,
Markandya, Bellu and Cistulli(1998) and naturalye tmethodology part,
as mentioned in note 17, is similar to the woriSaha(2015)

21.The choice of the model depends on the probahilisgribution of the
error term where probit is used if the error terolloflvs a normal
distribution and logit is used if the error termlldas a logistic
distribution. However, most of the studies thatduB€ format follow the
logit model since the difference between the twmisor and the logistic
function is simpler to deal with.

22.Most of the variables used in this model have bs&slacted after going
through the literature on CV technique. We havenatke variable ‘Caste’
to show people of which caste are more willing aotdbute and we have
taken the variable ‘domestic animal’ to see whether presence of this
economic asset has influence on the willingnegsagoor not.

23.The ratio of probability of willingness to pay;Rnd non-willingness to
pay (1- B. It is to be noted that aBi increases, the log-odds ratio
increases.

24.Variance inflation factors (VIF) measure how mutie variance of the
estimated regression coefficients are inflated @spared to when the
predictor variables are not linearly related. Tisisised to describe how
much multicollinearity (correlation between predrs) exists in a
regression/logit analysisVhen there is no collinearity, VIF will be 1.

25.1/VIF is known as tolerance.

26.As ‘the rule of thumb’, if 1<VIF<5, it implies vaables are moderately
correlated and if 5<VIF<10, then the variablestaghly correlated.

36



Nilendu Chatterjee

27.0nly Sex is additionally significant in linear madbut it is insignificant
in logit model.

28.Convergent validity, along with discriminant vatili is a subtype
of construct validity. Convergent validity can bs&tablished if two similar
constructs correspond with one another, while disoant validity
applies to two dissimilar constructs that are gadifferentiated. In our
study, the convergent validity is attained when\We€P values from two
elicitation formats are not statistically differefior a particular valuation
situation. Although, in some of the studies it Isserved that estimated
mean WTPs across different instruments do showsarepancy. The
principal reason for such a difference betweenr¢iselts might be due to
the fact that respondents’ perception about thedwmultiple formats is
different.
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