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ABSTRACT

Wetland biodiversity in urban areas is an issuprhary concern, especially in developing natiorgerme major
portion of people obtain their livelihoods from butype of wetlandsThis paper highlighted the significance of East
Kolkata wetland-based biodiversity. One of the magtortant factors which heavily contributed to detation of East
Kolkata wetlands is the lack of understanding dditteconomic, ecological and socio-cultural valaesong all the
stakeholders. The study attempted to achieve thecide of valuing wetland biodiversity conservatiby eliciting
respondent’s willingness to Pay (WTP) using Corgirtgvaluation Method (CVM). The results showed thlabut more
than half of the household respondents were WTPwetland biodiversity conservation. The study exgdb that
respondents with high education, income are fourmmdeniikely to accept hypothetical CV scenario tHauseholds
earning directly income from it and who shift frometland. The average WTP was found Rs. 410 per fgeanvetland
biodiversity conservation indicated that urban esds have high conservation value. The findingsftbe present study
can be used as a policy instrument for managermehtanservation of wetland biodiversity and othevsystems. There

is need for designing area-specific policy toolsahitmay also help for efficient and better managané wetlands.
KEYWORDS: Wetland Biodiversity, Contingent Valuation Methatljllingness to Pay
INTRODUCTION

Wetland biodiversity is central to the stabilitytbg earth’s ecosystems (Schuyt and Brander 20ijkkamp et al.
2008; McCartney et al. 2010). Besides recreatiomasthetic and ecological values, wetland bioditseis also a rich
source of substances having high medicinal andhpiertic value for many diseases like quini@aifichona officinalij
used for the treatment of malaria and taxol etan(dr and Kumar, 2012). However, due to high nataral human
cantered pressures leads such property of wetlemslystem to extinction. Hence, one of the cruciefland functions is
maintenance and sustenance of biodiversity. Nork@baraluation methods like Contingent valuation Mt (CVM),
Travel Cost Method (TCM) and Hedonic Price MethbldP/) etc are effective tools to arrest the probleaid and wise-

use of wetland resources (see Barbier et al. 188Groot 2002).

The status of wetlands and wetland-based biodiyeirsiWest Bengal, are quite disquieting and disdedpite
much hue and cry about the need for their preservatnd management for sustainable uses. Amongu&artieasons
poverty, increasing pressure from population anditexhal demand for land for agriculture and depeh@nt activities,

unsustainable consumption of wetland resourceg, ddqgolicy and regulatory measures and lack ofeausthinding of

Impact Factor(JCC): 1.5432- This article can be dowloaded from www.impactjournals.us |




| 126 Anwarul Hague & Showkat Ahmad Shah |

wetlands’ economic importance have made the sitnatery complex. There is no clear-cut policy whidals with the
problem of management and conservation of wetlak@s. our study we choose a wetland from West Berajal
International importance i.e. East Kolkata wetl§B&W). Due to its immense ecological and socio walt importance,
the Government of India, declared EKW as Wetlanthtdrnational Importance under Ramsar Conventinf002. East
Kolkata Wetlands, situated on the eastern peripbéigolkata city is one of the largest assemblagjesewage fed fish
ponds stretch over an area of 12,500 ha. Theseamdstl uphold the world’'s largest and oldest integratesource
improvement practice based on a combination ofcalitire and aquaculture, and provide livelihoodpsup to a big,
economically underprivileged population of around®0 families which depend upon the various wetlanoducts,

primarily fish and vegetables for sustenance (Katitata Newsletter, 2010; National Wetland Atla8,10).

Changes in land use, quick siltation due to chamyédsdrological regimes, pollution and stakeholdenflicts
have greatly impaired the wetland performance. wetand located on the peri- urban interface ofkétd City has been
under continuous pressures for conversion foresagthts and agriculture. A number of scientific stsdon diverse
aspects of the wetland have also been carriedyositalte government departments, research ageaciégthers. Though,
these efforts have largely been limited to acadeswmercises and research and no organized move deweanservation
and sustainable development of these wetlands bes bdopted. The wetland ecosystem faces serioeat tto its
ecological quality, and thereby endangering theral/sustainability of the resource recovery praasi which forms the
base of survival of the whole Kolkata city, andtbé livelihoods of 0.2 million poor who depend ds& iesources for
sustenance. Extensive studies has been carriednoexploring the economic value of wetlands and lavet-based
biodiversity (see Pearce 1994; Craig et al. 199@e¥ et al. 2000; Hammitt et al. 2001; Kwak et2807; Flaming and
Cook 2008and Nijkamp et al. 2008)

Wetland valuation is still inadequate in West Béngad particularly for a case like the presentigtan East
Kolkata wetland. The present study is a modestrieffio understand the economic importance of biagite of the
selected wetland keeping in mind its larger popeyspective. Against this backdrop the aim of tesis to evaluate the

Willingness to Pay (WTP) of the residents for petittn and conservation of the wetland-based biagite
METHODOLOGY AND DATA SOURCES

The selected wetland has potential non-use valuel as option value, passive value or bequest vaast
diversity of identified and unidentified specigshirds, reptiles, fishes, plants and trees andanicganisms are found in
this wetland which have high non-user value. \lithunderstanding non-use values an economic Vafuat wetland
biodiversity cannot be appropriate. On that grousdchose a survey based technique i.e. Contingahtation Survey
(CVS) for the present study to capture the non-uatres (biodiversity) of the selected wetland. Wged this technique
on the basis of its credibility and effective noasietable goods measuring method (Carson 2012 aath gt al. 2013).
Following the National Oceanic and Atmospheric Adistration (NOAA) “blue ribbon” panel's guidelines

guestionnaire was designed for CVS (see Arrow.efl8B3 for details).

After pre-testing questionnaire, a final Conting¥atuation questionnaire was used to elicit thdimghess pay
and other socio-economic and demographic deterngnahrespondents. On the basis of sample sizerrdietation
formula a sample of 207 respondents was chosernvith radius of 5Kms from East Kolkata Wetland {#Krandomly.

These were the local residents and get directlyetited from the wetland. Before asking the questadd WTP, a
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hypothetical market scenario about wetlands improv@ position was presented before respondent. ddu207
questionnaires, 195 were used for estimating r@dultthe present study data collected via CVM hae dependent
variable with qualitative and binary choice (YesNw type of answers) nature. A ‘Binary Logistic Regsion Model’ has
been employed for analysis of respondents WTP f@orservation of East Kolkata wetland biodiversity.ogistic
Regression Model was considered as an appropriatehfs type of study (Loureiro and Umberger 2008gnce,
Probability (F) reveals that one accepts to pay a maximum am@uriRupees) for conservation of wetland. A linear

expression of the model is as follows:
WTP(yes = 1) = f(Age +Sex + Edu + MI +Fly5 + EriW + WsW). )

Whereas WTP is probability of acceptance chancesilbhgness to pay is dependent variable and ietepnt

variables are socio-economic and other charadtarist respondents.
RESULTS AND DISCUSSIONS

Descriptive statistics of variables used in demé&mittion of Contingent Valuation analysis, based 9%
observations are depicted in Table-1. These vasatdpresent the socio-economic and demographiactkéstics of the
respondents in study area.

WTP: Willingness to pay for improving the wetland sees is dummy (dependent) variable (yes or no).The
Probability of yes [P(Yes)] represents respons@&/TtP question attaining the value of ‘1’ for yesld@’ for ‘No’.About
62% of respondents were willing to pay for the immment of wetland services and 38% of the respuedsere not

willing to pay.

MI: Total Monthly Income (TMI) is a continuous variabiepresenting the household’s monthly income fadim
sources in Rupees. It varied from Rs. 2000 to RAD with mean TMI of Rs. 9982.56.

Table 1: Descriptive Statistics

Variables N  |Minimum | Maximum Mean Std. Deviation
Age 195 25 85 49.16 11.39
Sex
(Male=1Female=0) 195 0 1 0.93 0.25
MSts(Unmarried=1)| 195 0 1 0.96 0.19
Edu(meanyearof | 1q5 | 17 4.49 5.28
schooling)
MI (Rupees) 195 2000 22000 9982.56 3706.83
FlyS 195 2 12 5.91 1.85
WTP(yes=1) 195 0 1 0.62 0.48
Er W 195 0 1 0.67 0.47
WSW 195 0 1 0.28 0.45

Source: Field Survey Data (2015)

Age

The rest (11) were provide incomplete informatiod are protesting the hypothetical market sceraroVM.
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Age was used as continuous variable representiagpfgdult respondents in years (above 18 yedtsanged

from 25 to 85 years with a mean value of 49.16 year
Sex

It is a dummy variable. One represents male anal rpresents femal@bout 93% respondents were found male

and 7% were Female.
Education (Edu)

Education is a continuous variable representing barmof schooling years completed. Maximum number of
schooling years of respondents was found to beebrsy(Masters) in our sample whereas average nuoflshooling

years was 5.28 years.
Marital Status (MSts)

It is a dummy variable. About 96% respondents werend married and only 4% are unmarried in theltota

sample.
Erw

Earning from wetland (ERW) was a dummy variableclihiakes value of 1 if the respondent’s sourceaofiag
was from any wetland good or service, otherwis®.zBtean value (0.67) showed that 67% of the respotsdearn from

the wetland resources or were engaged in differembomic activities.
WSW

Willing to Shift from wetland to other places (WSW¥as used as dummy variable which attains the waildeif
the respondents are willing to shift from wetlandther places, otherwise zero. Average value j0&f8cted that about

28% of the respondents were willing to shift froratland to other places.
Family Size (FlyS)

Family Size ranged from 2 to 12 years with a mealnesof 5.91 members.
Psychology and Attitudes of Respondents towards Bioversity

The survey surprisingly reported a higher levelcohcern and Positive attitude towards biodiversipout
60.5% of the sampled respondents were very muchecnad about the biodiversity of East Kolkata watlaAmong
other respondents 17.4% are concerned and 22.1%ildly concerned. It implies that people were camed about

environment and understand the need for its manageamd preservation.

Table 2: Respondents Psychology & Attitude toward&nvironment/Biodiversity of East Kolkata Wetland

Psychology No. Of Household Percent
Very concerned 118 60.5
Concerned 34 17.4
Mildly Concerned 43 22.1
Total 195 100

Source: Field Survey Data (2015)
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Table 3 below present respondents’ opinions aldmujtiestion of how to improve the environmentalliguand
biodiversity of East Kolkata wetland. Majority dfe people suggested that stop pollution, give enwmiental awareness

and stop encroachment and de-weeding can sigrifycdamprove and conserve the wetland based reseurce

Table 3: Suggestion to Improve the Environmental Qality and Biodiversity of East Kolkata Wetland

Suggestions* No. of Household Percent
Awareness 26 13.3
Boundary Fencing 12 6.2
Deweeding 23 11.8
Govt Initiative 22 12.3
Staff for Cleaning 5 15
Stop Drains Inclusion 6 3.1
Stop Encroachment 25 12.8
Stop excess fishing 19 9.7
Stop Pollution 57 29.2
Total 195 100.0

Source: Field Survey Data (2015)

* Taking into consideration of multiple answers the same question
RESULTS FROM BINARY LOGISTIC REGRESSIONS

Estimated results of CVM were obtained by usingaBynLogistic Regression Model in econometric sofava
(STATA 12.0). A Pseudo-Maximum Likelihood Estimatid@echnique was employed for estimating the pararaef
variables and results were reported in Table-4pBese of WTP (i.e. ‘yes’ taken as the dependenable) was regressed
on set of independent variables [i.e. Monthly meoof Respondent (TMI), Age of the Respondent (A§eXk, Education
of Respondent (Education), Earning from Wetland\(EFamily Size (FlyS), Willing to Shift from Eagtolkata wetland

to other places (WSW)]. Five out of seven varialblese found significantly associated with Willingiseto Pay.

Table 4: Results from Binary Logistic Regression Mdel for East Kolkata Wetland

. Standard. : [95% Conf.]

Wtp Coefficient. Error Z P>1zi Interval
Age 0.049 0.025 1.920 0.055** -0.001L 0.099
Sex -0.592 0.846 -0.700 0.484 -2.251 1.067
Edu 0.430 0.080 5.390 0.000% 0.274 0.586
Ml 0.000 0.000 1.850 0.064*** 0.000 0.000
Flys -0.225 0.140 -1.600 0.110 -0.500 0.051
Er W -1.999 0.718 -2.780 0.005* -3.406 -0.591
WSW -1.847 0.589 -3.130 0.002* -3.002 -0.692
_cons -0.455 1.796 -0.250 0.800 -3.974 3.064
Number of 195
obs
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Table 4: Cond
LR chi2(7) 148.04
Prob> chf 0.000
Pseudo R 0.5718
hl?(glihood -55.423

Source Field Survey Data (2015)
Note: *, ** and *** are significant at 1%, 5%, arid% level respectively

Expected relationship between significant variablgth the WTP was in line with the economic theory.
Coefficient of household monthly income (MI) wasufa positive as expectation. The likelihood of WfbP wetland
biodiversity conservation increases with the inseghin income. It was found significant at 10% le(sz=e Table-4).
Previous studies conveyed mixed results. Coefficedrincome was found positive and having significenfluence on
environmental WTP in some studies such as [Adekahid. (2006); Ahtiainen (2007); and Bhatt et20114]. However,
the coefficient of income was found significant dmliing negative effect on WTP as shown in ChenGinern (2002)

study.

Co-efficient of age was significant at 5% level twa positive sign. It implied that older the persoore the
willingness to pay for improving wetland. Earnifrgm wetland (ErW) co-efficient was significant &% level with
negative sign which means that more are the peatipetly getting benefits from wetland less theyling to pay for its

conservation of biodiversity..

Co-efficient of education (Edu) variable turned aoitbe positive with significance at 1%. This inegi that
educated respondents were more willing to payrfgarovement. They were supposed to have high uradhelisty level of
desirability of improvement and proper managemérenvironmental resources. Result of this varialées in line with
Jaffrey et al. (2012) and Bhatt et al. (2014), ihick it was found that educated people would payerfor the
conservation of environmental sites. Lastly, deefht of willing to shift from East Kolkata wetldnto other places
(WStRs) had expected negative sign with a signifieaof 1% level. The direction of the variable eefed that a
household if willing to shift from the wetland arasome other places, therefore, was not willmgay for improvement
of East Kolkata Wetland. It is also reported in [Eadithat overall Model is significant with CV dataoglikelihood was -
55.42 with P-value less than 0.01and Pseudwd® worked out as 0.57 which showed that overatiehis significant.

Willingness to Pay For East Kolkata Wetland (EKW) Gonservation Scheme and Welfare Estimates

EKW has potential use and non-use values. Peopigylin and around the wetland obtained not onlglihood
for their sustenance but also generate huge safiioeome and employment. Thus, it is, therefongperative to use the
wetland in a sustainable manner. In the presedysfOVM was used to estimate the conservation aadagement value
of wetland by using open-ended questionnaire forfoatelicitation of responses of WTP (yes/no) ariieo related

guestions. The analysis done on the basis of reggofiom two main questions asked during CV suiey‘Are you
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willing to pay for conservation scheme for EKW?"dafHow much you are willing to pay for it?” show&2% of the
respondents (benefitted from the use valuesef BKW) were WTP for its improvement. Respondentiingness to
pay ranges from Rs. 90 to Rs. 1800 per-year wittean of around Rs. 410 per year (Rs. 34/month).eBlismated results
of WTP were almost similar with the results of Wo&Pstakeholders for conservation of East CalcUfetland in the
study of Chattopadhyay et al., (2001) i.e. payimg amount varies from Rs. 60 to Rs. 1,200 per-Hwmldeper-year and
the average WTP for East Calcutta Wetland with eerage of Rs. 380 per household per-year. Aggregar® for
improvement of EKW was computed as Rs. 79950, whiak calculated by multiplying mean WTP by totaimter of
sampled households. Even though in monetary témmgalue was not quite high due to the poor sudog society of
the wetland. But given 62% acceptance rate of ffpothetical preventive treatment interventions laghly desired and
demanded in the study area. However, about 38%onesmts among the sample of (205) were not wiltmgpay any
amount (zero values) for proposed improvement oseovation programme. Almost in all the CV studigsroportion of
respondents gave various reasons for not payingaamunt for such programmes of environmental gaouak services
(Bradley et al. 2001). In the present study, hoakishgave multiple reasons for rejecting to paydarposed project are

shown in table 5.

Table 5: Reason for Not Willing To Pay By Respondéda of East Kolkata Wetland (N=195)

Reasons No. of Household | Percent
Financed out of national and 65 333
international funds
Residents have right to use 13 6.7
Paying taxes to the government 23 11.8
Lack of Management 6 3.1
Do not trust govt. Sponsored 88 451
management
Total 195 100.0

Source: Field Survey Data (2015)

It shows that around 33.3% respondents were not WadAuse, they believed that it is funded by natiamd
international organizations. People said wetland jsublic good and it is government’'s duty to maimtand improve
quality of the wetland. About 6.7% of householdsnirthe present study are not willing to pay as tleye the residents
of that place and they have the right to use teeurces of that wetland. Almost all the househbldisg in and around the
wetland were paying some taxes or fees to governhamhconsider that it should be used for laketsebment. Against
this backdrop, about 11.8% said that they wereadlrgaying taxes to government for this purpose3ahéb respondents
not willing to pay because of lack of managemeritodt 45.1% of the sampled households did not angtmanagement

scheme.
CONCLUSIONS

Present study is an effort to aware the consenvataue of wetland. The study highlighted that deopere
willing to pay for its conservation even though imgvlow economic status. We employed the Contingéaiuation
Method (CVM) for obtaining households’ WTP for cengation of the EKW. A Binary Logistic Model (BLMjvas
employed to obtain estimated results. These regléfsicted, relationship between Willingness to R#yTP) for

conservation of wetland resources and various seadmomic and other determinants. It showed thaPWThouseholds
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was directly influenced by income, education, ageé adirectly related with households shift fromtlaad and earnings
from wetlands. Despite obtaining huge benefits frtime wetland, households claimed that its healtHars from

satisfactory. Estimation of economic value of EK¥incarnates its significance as a precious na@saét providing
varied functions and services to people. Hencedtservation, overall development and sustainalsleagement should
be an important policy objective and national ptjofhe findings of the study can also be used l&rger societal
awareness about the wetlands and wetland-basedvérisity, including other wetland resources. Théseneed for
designing area-specific policy tools which may alsdp for efficient and better management of wettanEconomic
valuation studies should be undertaken for wetlaasied resources like biodiversity to estimate theimomic, ecological

and other socio-cultural values.
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