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ABSTRACT 
One of the major concerns today is the reduction in bio-diversity, particularly species diversity at a very high rate due to natural human actions. A large number of species goes either extinct or are threatened because of either over-exploitation or habitat destruction. In all countries in the world significant number of species is now threatened. If appropriate conservation measures are not taken, these threatened species will go extinct very soon. Although certain species go extinct because of overexploitation, but vast majority of them are at risk because of habitat destruction. 

Conservation of biodiversity depends on conservation (or maintenance) of habitats. Efforts have been made to protect areas of high biological value by putting them into some of protected status-sanctuaries, reserves, parks etc. In case of wildlife conservation the problem of wildlife is not how we shall handle the animals. The real problem is human management. Human management will call for an overall socio-economic development of the residents of fringe and forest villages. The present study in a sanctuary of West Bengal (INDIA) is a review of socio-economic structure of the people, their loss and benefit out of sanctuaries, concept of WTP (willingness to pay) and finally attitude towards conservation. An important finding of this study is gender-wise attitude towards conservation. An economic development, specially female oriented one, is called for as female takes a pivoting position in the family, such development programmes will definitely have long lasting effect on general awareness towards wildlife conservation. 

WOMEN AND WILDLIFE CONSERVATION - A CASE STUDY IN JALDAPARA WILDLIFE SANCTUARY, INDIA
One of the major concerns today is the reduction in bio-diversity, particularly species diversity. At several times in the geological past, the rate of extinction was very high as a result of natural causes. The present rate of species extinction is also very high. But this time it is primarily due to the actions of human beings. A large number of species goes either extinct or are threatened because of either over-exploitation or habitat destruction. In all countries in the world: low, middle and high income- significant number of species is now threatened. If appropriate conservation measures are not taken, these threatened species will go extinct very soon. Although certain species go extinct because of overexploitation, but vast majority of them are at risk because of habitat destruction. This comes primarily from pressures to pursue economic development like cleaning of forests for agricultural uses, conversion of wetland for urban expansion and so on. Habitat destruction has caused worldwide reduction in diversity of wild species of plants and animals. This dependence is in a variety of ways such as agriculture, animal husbandry, biotechnology etc. 

Conservation of biodiversity does not mean preservation of individual species, since biodiversity is not a relationship among a large number of species. In fact, conservation of biodiversity depends on conservation (or maintenance) of habitats. Efforts have been made to protect areas of high biological value by putting them into some of protected status-sanctuaries, reserves, parks etc. It is very important to establish a system of protected areas, and to develop guidelines for the selection, establishment and management of those protected areas. 

In case of wildlife conservation the problem of wildlife is not how we shall handle the animals. The real problem is human management. Human management will call for an overall socio-economic development of the residents of fringe and forest villages. There have been two schools of thought- exclusionist and participatory approach. The former means total exclusion of human population from the management of such protected areas- this would tend to enhance the possibility of man-animal conflict. Presently policy makers suggest participatory approach where human population will be an inherent part of wildlife conservation. To reduce man-animal conflict eco-development committees may be formed where interest of the people in and around the sanctuary as well as the wildlife habitats will be kept under consideration. 

The present study in a sanctuary of West Bengal (INDIA) is a review of socio-economic structure of the people, their loss and benefit out of sanctuaries, concept of WTP (willingness to pay) and finally attitude towards conservation. This study also intends to find out the possible outcomes of taking alternative policies towards conservation (viz: participatory, exclusionist policy) on different stakeholders. These stakeholders may include people residing in and around the sanctuary, wildlife, government officials from department of forest, people involved in tourism activities etc. It presents some important findings-i.e. mere awareness programmes like slide show, discussion, lectures etc will have cosmetic effect on increasing the awareness among the general mass in the context of wildlife conservation. Rather an overall economic development specially by providing them subsidiary occupation (poultry, dairy, animal husbandry etc) will definitely improve their outlook towards wildlife conservation. An important finding of this study is that the females have more sympathetic and positive attitude towards conservation. So an economic development, specially female oriented one, is called for. Since female takes a pivoting position in the family, such development programmes will definitely have long lasting effect on general awareness towards wildlife conservation. 

The human population and wild animal population inhabiting within a common area may interact with each other in either of the two ways: Coexistence or Conflict. The Coexistence is not possible as it was like prey-predator relation in earlier days. But man-animal conflict in true sense has come up now due to the fact that competition occurs between them for the availability of common resource,which are short in supply (land,food,water). In spite of the legal, environmental and socio-economic measures man-animal conflict is a regular phenomenon in and around most of the protected areas in India, and this conflict is becoming a hindrance to wildlife conservation.

From one side of the source of conflict is the damage is due to them by wild animals. On the other hand, the source of this conflict is the restriction on the local people to access to forest resources. Law protects wild animals and they increase in numbers consequently. The outcome is the direct suffering of local people from incidents of break-in of growing animal population in search of food, space and mates causing loss in crops ,house human death etc. The role of government is to mitigate these conflicts through various precautionary measures. In this context, this paper is an attempt to analyse the role of women and their participation in wildlife conservation and to suggest an appropriate rational way to minimize this problem and for that matter this case study is an honest attempt.

This study had been undertaken in Jaldapara Wildlife Sanctuary (JWLS) comprising of 3forest and 32 fringe villages. For the purpose of this study 8 fringe and 2 forest villages were selected, and from each village 35 households were chosen using random sampling techniques. 

Among the surveyed households, 49% belonged to income group up to Rs.15000 per annum, 33% belonged to the income group of Rs.15000-30000 per annum, and 18% belonged to the income group above Rs.30000 per annum. Now refer to Table 1.
Table1: Family profile and Income level

	Statistics
	Income group in JWLS (Rs. Per annum)



	
	Below 15000
	15000-30000
	Above 30000

	Percentage of Households
	49
	33
	18

	Male (number)
	1.47
	2.19
	2.59

	Female (number)
	1.40
	1.72
	2.15

	Child (number)
	1.46
	1.89
	1.67

	Avg. family size
	4.33
	5.81
	6.41

	Total number of employed persons
	1.36
	1.83
	1.59



	Yearly income
	13331
	22648
	41578


During the survey both the male and female respondents were selected to remove bias in the results. Proportion of male and female respondents and their average age are presented in table 2.It shows that proportion of male and female, and their age distributions were different in the sanctuary (see Table.2).

        Table 2 Average age of respondents

	Sanctuary
	Gender
	Proportion of the Respondents (%)
	Average Age (Year)

	JWLS
	Male
	65
	44

	
	Female
	35
	34


 Proportion of illiterates was higher among female than male. In JWLS greater proportion of female was found to have higher education in secondary or higher secondary level and even in Post graduate level (though this is negligible)(Table 3).

Table 3 Educational level of respondents

	Educational level
	Proportion of the Respondents(%)

	
	Male
	Female

	Illiterate
	0.0
	2.0

	Literate
	6.4
	11.8

	Below class X
	64.5
	49.0

	Secondary
	14
	21.5

	Higher Secondary
	4.3
	7.8

	Graduate
	9.7
	5.9

	Post Graduate
	1.1
	2.0

	Total
	100
	100


Now let us understand the gender wise variation in occupational pattern (Primary, See table 4). It is to be noted that proportion of female respondents are mostly housewives. They are either agricultural labourer or that of forest /tea garden. But most remarkable feature is that in student category female show much higher proportion than male. This is very encouraging. It is to be mentioned that respondents included Bengalis, Nepalese and members of scheduled tribe. I that sense the sample selected for this study was heterogeneous in character. It is a general inference rather than coming to any region-specific or caste-specific conclusion.

Table 4 Occupational (primary) patter of the respondent

	Occupation
	Proportion of the respondents in JWLS(%)

	
	Male
	Female

	Housewife
	0.0
	84.2

	Agriculture
	68.8
	2.0

	Small business
	6.5
	2.0

	Forest/tea garden lobourer
	10.8
	3.9

	Service
	9.6
	0.0

	Rickshaw/van/thella puller
	2.2
	0.0

	Private service
	0.0
	2.0

	Student
	2.1
	5.9


Note:Service includes teaching,office jobs and govt service

        
People of JWLS suffer from losses of different kinds due to wild animal attacks. This includes crop loss, asset loss and life loss, when during post harvest season wild elephants often raid human habitats in search of food grains and salts. In this course, animals damage huts of the villagers and injure them. These events obviously, lead to intense man-animal conflict since it is related to survival of the resident villagers. We may refer to figure 1 below. Among the victims in JWLS due to these attacks 80% were male and rests were female. It amounts to 76% crop loss, 22% asset loss and 2% life loss.

A question may arise despite such extent of damage villagers still reside in close proximity with wild animals-why? The reason is quite obvious- it is the benefit accrued to them from wildlife habitat- the forest, which provides certain products and services needed in their day-to-day life. The figure 2 shows the description.

 Figure 1:Percentage share of losses of different kinds in JWLS
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            Figure 2:- Benefits from forests
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Now a cost-benefit analysis in this context refers to the financial aspect of the appraisal of the interaction among villagers, wild animals and their habitat.

                                                     Table5: Benefit Cost analysis

	Measures


	JWLS

	1.Benefit (Rs)

[Forest products and services derived per household]


	2768

	2. Benefit (Rs)

[Forest products and services derived per household+ income from employment in forest dept and tea garden]


	9570

	3.Cost (Rs.)

[Reported loss per household by animals’ attacks]


	3741

	Scenario 1: Benefit-cost ratio [(1)/(3)]


	0.74



	Scenario 2: Benefit-cost ratio [(2)/(3)]


	2.56


The benefit-cost ratio is 2.56 in second scenario, which is very high, which justifies people’s tolerance to wild animals. Such high value of this ratio suggests the policy aspect of the government, which calls for participatory approach where people should not be excluded from the planning strategies and financial (economic) aspects should be taken care of in order to implement the policy fruitfully. The most effective policy in this regard would be a participatory one where development of eco-tourism, development of infrastructure etc. Ultimately, the affected local people would be compensated through employment generation yielding better cost-benefit relation. Here lies the inter connection between budgetary allocation while making a management plan of a sanctuary and also implementation of government measures for wildlife conservation.
           Table6: Percentage of households in favour of or against wildlife conservation
	Arguments against wildlife conservation
	Arguments in favour of

Wildlife conservation
	Percentage of households saying yes in support of the arguments

	1: Loss of crop, asset and    life by animals
	(
	43

	(
	2: National property


	40

	(
	3: Availability of fuelwood,

NTFPs and small timber


	45

	(
	4: Benefit of grazing


	5

	(
	5: Environmental quality


	9

	(
	6: Religious belief


	18



During the survey, households were asked why they were in favour of or against wildlife conservation. Some possible arguments in favour of or against wildlife conservation were placed before them. Their responses are summarized in Table 5. Nearly 43 per cent of the households are against wildlife conservation because of ‘1’ (i.e., threat from animals). Most of the households who are in favour of conservation said yes to arguments ‘2’ and/or ‘3’. Concern about biodiversity or environmental quality, i.e., argument ‘5’ did not appeal to them much. On the other hand, religious belief, i.e., ‘6’ was a better argument to them than ‘5’ in favour of wildlife conservation. In some surveyed villages, percentage of respondents in favour of these non-economic arguments was found to be very high. Possibly the recent forest policy, spread of education specially among women had some influence on the villagers in this regard.

National forest policy of 1988 stressed on management of the forest as a national asset that is to be protected and enhanced for the well being of the nation. It also stressed on active participation and involvement of all fringe population in the management and development of forest resource. As a result the government launched a centrally sponsored scheme called Eco-Development around National parks and Sanctuaries in the eight plan. The primary objective of the committee was to promote conservation and also was meant for better lives of local people and more satisfying occupation for foresters at all levels thereby diverting them away from dependence on natural eco-systems. It has been observed that about 15% of the respondents per village had membership in EDC. Moreover there was under representation in case of women. 

 FUNCTIONAL RELATIONSHIP: JALDAPARA WILDLIFE SANCTUARY

The survey data was regressed to determine gender wise causal relationships to WTP. Binary logistic model was used (i.e., dichotomous choice format). The results of the regression were evaluated on the basis of the value of Nagelkereke R², (Hosmer et.al.; 1989), and as well as the significance level of the parameters (Gujarati, 1995). The Nagelkerke R² provides a proxy for the percentage of variance explained by the model. 

In Logistic regression model, DC format was used for WTP. This model provided significant estimates for most of the socio-economic variables. First, the case study of JWLS is presented in Table 7, where regression of WTP on socio-economic variables are analysed in case of male. It is found that explanatory variables explain 41% of their WTP. 

From Table 7 it is evident that income, education, age, EDC membership, rescue and benefit 1 have positive influence on the WTP of the male folks. Among these variables income is the most significant one. When people have means to meet up their daily needs, then only they can think of their surroundings and well being of it. Hence when they have high-income levels, they can easily pay an amount for the maintenance of the sanctuary and the preservation of wildlife.
Table 7 Gender wise regression of WTP on socio economic variables (JWLS)

	Model
	Dependent variable


	Parameter associated with explanatory variable

	Logistic regression
	WTP For male (dichotomous choice)


	Income
	Education
	Age
	EDC member
	Rescue
	Life loss
	Total loss (excluding life)


	Benefit 1#
	Benefit 2*
	R²

	
	
	0.00003

(0.1318)
	0.0201

(0.9399)
	0.0077

(0.6898)
	0.2743

(0.7279)
	0.6273

(0.6156)
	-2.0062

(0.2772)
	-0.5168

(0.4325)
	0.8065

(0.3340)
	-0.7181

(0.1833)
	(0.41)

	Logistic regression
	WTP For female (dichotomous choice)
	0.00005

(0.1746)
	0.4580

(0.3852)
	0.0308

(0.3584)
	14.7768

(0.8620)
	_


	-8.1956

(0.8916)
	0.3109

(0.7621)
	-2.1872

(0.2178)
	9.7642

(0.9045)
	(0.58)


Note:   Figures in brackets indicate significance levels.

            Figures in brackets in R² are the R² according to Nagelkerke.      

           #Benefit 1: direct benefit from wildlife habitat (collection of fuel wood, grass, kher etc., grazing).

           *Benefit 2: Income from employment in forest dept. (permanent and/or casual).

But the factors like loss of life caused by wildlife attacks, total loss comprising of asset and crop and benefit 2 (i.e., income from employment in forest department as day labourer) have negative effect on WTP, although variables other than loss of life and benefit 2 are not so significant. When residents have employment opportunities in and around the sanctuary either on a permanent basis or a temporary one, they are not interested in wildlife preservation because risk is associated with their work in forest. 

In case of female respondents in JWLS, it was found that socio-economic variables like income, education, age, EDC membership have positive influence on WTP, among which income is significant. The female members of the family do not generally take up rescue operation. So this variable has been ignored in the model. In case of loss, it was found that females are not guided by the loss they experience over time (crop and asset) but they do not want to compromise with life casualty in making a decision towards WTP. Generally, female members go for collection of fuel wood (own use and for sale) from the forest where a risk factor is associated with them. Hence, benefit 1 has a negative influence in determining WTP and is quite significant. But benefit 2 has a positive sign, though not significant. It is found that explanatory variables explain 58% of their WTP.

One of the objectives of the participatory approach is development of eco-tourism; where people can get employment, hence they will change their lifestyle and dependence on forest products. Hence they would be motivated towards conservation aspects. Under this strategy damage cost to the villagers might increase due to increase in wild animals. But actually it will reduce since the damage will be compensated by the benefits accrued through income earnings from eco-tourism and allied activities where women can be incorporated.


Eco-tourism has huge potential to generate employment in JWLS. But it needs more spending on infrastructure development, advertisement and awareness programme. Government may seek help of private entrepreneurs in this regard. Thus by earning revenue from tourism, will help the residents indirectly.


Therefore the participatory strategy, would surely improve the situation than the other two strategies. People of the forest and fringe villages would become more aware of the need to protect wildlife. As a consequence, wildlife is likely to be protected, along with economic betterment of the villagers and the reduction of overall cost to system.

CONCLUSION

The case study of Jaldapara Wildlife Sanctuary provided evidence that the wildlife conservation is always a threat to the local community in terms of loss in agriculture, property, and sometimes life in spite of the benefits they obtain from the habitat. People are compensated for their loss. At the time of survey, the compensation for crop was 300 Indian rupees (about 7 US dollar), and that for house was 1500 Indian rupees (about 34 US dollar). Both were independent of the extent of damage. The compensation for life was 20,000 Indian rupees (nearly 450 US dollar). But people were not satisfied with these compensations. Moreover, it took time to get it. Thus the amount and also the manner of compensating local communities should be a serious concern for policy analysts. In order to compensate local people, the revenue earned from tourism and selling/leasing out of timber and NTFP should be redistributed in favour of them. 


The above analysis also revealed that education (specially women) and environmental awareness had a positive impact on WTP. So, educational facility should be extended more towards the local people. As children of literate mothers do not remain illiterate, similarly environmentally conscious mother will have positive impact on their children, which will have long lasting effect on future generation in India. Moreover, some programmes should be taken up to make them aware of the environmental crisis, and need for biodiversity. These could be an interactive multi-media system, discussions, slide shows, interpretative talks, and exhibitions, which must enhance local people to behave in favour of conservation.
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