
Contents lists available at ScienceDirect

Land Use Policy

journal homepage: www.elsevier.com/locate/landusepol

To resettle or not?: Socioeconomic characteristics, livelihoods, and
perceptions toward resolving human-tiger conflict in the Nilgiri Biosphere
Reserve, India

Tharmalingam Ramesha,b,c,d,⁎, Riddhika Kallea,b,c, Kalyanasundaram Sankara,c, Qamar Qureshic,
Anthony J. Giordanod, Colleen Thelma Downsb

a Division of Conservation Ecology, Sálim Ali Centre for Ornithology and Natural History, Coimbatore, Tamil Nadu, 641108, India
b School of Life Sciences, University of KwaZulu-Natal, Private Bag X01, Scottsville, Pietermaritzburg, 3209, South Africa
cWildlife Institute of India, PO Box 18, Chandrabani, Dehra Dun, 248 001, Uttarakhand, India
d The Society for the Preservation of Endangered Carnivores & their International Ecological Study, P.O. Box 7403, Ventura, CA, 93006, USA

A R T I C L E I N F O

Keywords:
Human-wildlife conflict
Protected area management
Socio-economic status
Tigers
Community resettlement
Western Ghats

A B S T R A C T

As pressure from a growing human population increases around the world, greater levels of conflict between
people and wildlife over shrinking available land may be inevitable. The conversion of Mudumalai Wildlife
Sanctuary to Mudumalai Tiger Reserve (MTR) in India is a conservation initiative under “Project Tiger” scheme to
facilitate greater habitat connectivity across the Nilgiri Biosphere Reserve. We interviewed local people in the
MTR landscape to determine their interest and attitude towards resettlement and tiger conservation following
MTR’s new status designation. We found that non-tribal Mountain Chetties generally had negative attitude to-
wards tiger conservation, Kurumbas were positive toward the idea, and Kattunaickers, and Irula people and other
minor ethnic groups were found neutral. We found that literate respondents were less likely to collect firewood
and more likely to exhibit positive attitude towards tiger conservation and the establishment of MTR.
Households with higher milk production, and people with generally negative attitude towards wildlife con-
servation, were against the declaration of MTR. People employed in private sectors and those having negative
perception towards wildlife conservation were more likely to show negative attitude towards declaration of
MTR. Locals desiring resettlement post MTR declaration were literate, and interested in availing better liveli-
hood resources. However, they usually suffered relatively high livestock loss to large carnivores, and high crop
damage caused by elephant (Elephas maximus). Most respondents (74.3%) were interested in resettlement pro-
vided that basic amenities were available to them. We recommend that conservation authorities facilitate
“choice-based resettlement” options, which account for local people’s consent before making decisions on “re-
settlement”. This approach will avoid possible conflicts between forest managers and local people.

1. Introduction

India’s Protected Areas (PAs) are unique systems often integrating
the natural environment and local people. These PAs are typically
surrounded by human settlements, but the unique co-occurrence and
close association between endangered wildlife and people
(Shahabuddin et al., 2007) frequently makes PAs vulnerable to esca-
lating adjacent anthropogenic pressures (e.g., livestock grazing, agri-
culture practices, hunting, fishing, collection of timber for fuel wood,
and non-timber forest products (NTFPs)) (Davidar et al. 2010; Karanth
et al., 2006; Rodgers et al., 2003). These pressures have negative im-
pacts on the larger ecosystem through habitat fragmentation and forest

degradation (Arjunan et al., 2005; Baskaran et al., 2012; Davidar et al.,
2010; Karanth et al., 2006; Kothari et al., 1995; Meiyappan et al., 2017;
Shahabuddin et al., 2007). Livestock holdings and agriculture in PAs
are vital for rural livelihoods and income generation (Karanth et al.,
2006; Karanth, 2007; Shahabuddin et al., 2007; Twyman, 2001; Wang
and Macdonald, 2006). However, the presence of wildlife can affect the
livelihoods of people living near PAs, frequently due to wildlife-related
risks to human life. Depletion of food resources from increased grazing
pressure by domestic livestock has a huge impact on wild herbivores,
wherein the latter is forced to raid crops (Madhusudan and Mishra,
2003). These interactions between livestock and free-ranging wild
herbivores can increase the probability of disease and parasite
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transmission from the former to the latter (Rahmani, 2003). Such sce-
narios often give rise to retaliation by local people against wildlife
(Karanth and Madhusudan, 2002; Madhusudan and Mishra, 2003;
Treves and Karanth, 2003), non-compliance with park regulations, and
eventually leads to human-wildlife conflicts (Kissui, 2008; Ogada et al.,
2003; Woodroffe et al., 2005). All these factors often result more gen-
erally in negative attitudes of local people towards certain wildlife
species (Arjunan et al., 2006; MacKenzie et al., 2017). When local
communities lack basic necessities, including access to electricity,
running water, health care, schools, transportation and communication,
their attitudes tend to be more resistant to PA management actions and
policies (Kaltenborn et al., 2006; Karanth et al., 2006). Providing sub-
stantial benefits, as well as alternative sources of livelihoods to these
communities must also be considered in PA management (Badola,
1998; Harihar et al., 2015; Shahabuddin and Bhamidipati, 2014).

Globally, “human resettlement” and “zonation” has been considered
as a solution to reduce the impact of human activities on natural eco-
systems, to minimize human-wildlife conflict and to help maintain the
ecological integrity of PAs (Bray and Velazquez, 2009; Das et al., 2006;
Harihar et al., 2015; Ministry of Environment and Forests, 2005;
Rangarajan and Shahabuddin, 2006; Shahabuddin and Shah, 2003;
Shahabuddin et al., 2005; Sharma, 2003; Terborgh et al., 2002). The
International Union for the Conservation of Nature (IUCN) and World
Wide Fund for Nature (WWF) clearly state that biodiversity conserva-
tion should be achieved in an ethical manner (IUCN, 1996; WWF,
1996). A large body of literature reports the involuntary/forced dis-
placement of local communities living in and around PAs in Central
Africa (Brockington, 2004; Brockington et al., 2006; Cernea and
Schmidt-Soltau, 2003, 2006), South Africa (Carruthers, 1995;
Neumann, 1998), Latin America (Chicchón, 2009; Bray and Anderson,
2005), China (Nepal and Weber, 1995a), and India (Kabra, 2009;
Mehra et al., 2004; Rangarajan and Shahabuddin, 2006). However,
world over, resettlement whether voluntary or involuntary has had
largely, negative consequences on local people (Brockington, 2004;
Ganguly, 2004). This has been expressed in the form of resistance to
move, or people returning to their former land inside the PA. This de-
pended on whether traditional land was still accessible and suitable for
human settlement (Schmidt-Soltau, 2000). However, this affected their
livelihoods (Kabra, 2009; Mehra et al., 2004; Rangarajan and
Shahabuddin, 2006) as people were deprived of infertile/low quality
land (Saberwal et al., 1994), caused violence between forest officials
and ethnic groups (Cernea, 1997), poverty (Nepal and Weber, 1995b)
isolation, and marginalization (Schmidt-Soltau, 2003). Hence, con-
servation policies have begun to move away from forced displacement
to voluntary resettlement as a significant step towards equitable con-
servation (Schmidt-Soltau and Brockington, 2007). PAs can be managed
efficiently only through good governance, which is based on a multi-
tude of factors involved in the process of decision making on resettle-
ments (Lasgorceix and Kothari, 2009). Thus, conservation policies have
been framed such that it restricts or prohibits the use of natural re-
sources by local communities within most PAs. However, these policies
often ignore the dependency of local communities on the environment
and give little attention to their perception of the regional wildlife
conservation activities, socioeconomic background, knowledge and
traditions. Global examples indicate that co-management, community-
based conservation, and other systems of governance that involve local
people in decision-making have recently become popular in PA man-
agement (Colfer et al., 1999; Granek and Brown, 2005). Particularly,
Canada and Australia are the leaders in PA management along with
many developing countries like India, Nepal, Zambia, Zimbabwe,
Honduras, and Nicaragua (Beltran, 2000; McNeely, 1995; Ministry of
Environment and Forests, 2005; Stevens, 1997).

In the Indian sub-continent, conservation practices of village reset-
tlement have been operational in many Tiger Reserves with its own site
specific success and failure (Kabra, 2009; Karanth, 2007; Sekar, 2016),
often related to local contexts and characteristics. Most operational

failures however that resulted in the displacement of villagers failed to
provide basic resources for communities, causing the loss of livelihoods
and demonstrating a socio-cultural disconnect (Shahabuddin and
Bhamidipati, 2014). Conservationists acknowledged successes through
ecological restoration and ecological benefits after village resettle-
ments. Studies have shown the ability of prey and predator populations
to recover in areas free of human settlements in a few Tiger Reserves
(Harihar et al., 2009; Karanth, 2006; Lamichhane et al., 2018; Panwar,
1978; Ministry of Environment and Forests, 2005, 2006). There have
been a few success stories of village relocation programs in Bhadra
Tiger Reserve, Nagarhole National Park and Corbett Tiger Reserve due
to better governance, good coordination between the forest department
and villagers and coherent compensation schemes (Lasgorceix and
Kothari, 2009). Post-resettlement, many wildlife species in Rajaji Tiger
Reserve, including elephants expanded their range, and vegetation
fodder and herbaceous cover increased (Joshi and Singh, 2009;
Adhikari et al., 2009) and the evacuated areas also showed an upward
trend in Normalized Difference Vegetation Index (NDVI; Platt et al.,
2016).

Tiger (Panthera tigris) conservation strategies often involve securing
and strengthening PAs as a method for excluding anthropogenic pres-
sures, and enhancing their movement and dispersal across a large scale
(Harihar and Pandav, 2012; Jhala et al., 2008; Sharma et al., 2014;
Walston et al., 2010; Wikramanayake et al., 2011). In 1973, the Gov-
ernment of India launched “Project Tiger” scheme to address fragmen-
tation and degradation of tiger habitat, and provide financial resources
and oversight to create Tiger Reserves. In 2005, this effort became the
National Tiger Conservation Authority and in 2007, the status of Mu-
dumalai Wildlife Sanctuary (MWS) in the Western Ghats was upgraded
to Mudumalai Tiger Reserve (MTR). This declaration influenced the
framing of new policies and the establishment of regional conservation
initiatives (Jhala et al., 2008), including the facilitation of greater ha-
bitat connectivity with neighboring PAs in the Nilgiri Biosphere Reserve
(NBR), and expanding the overall area for tigers and several other
keystone forest species in the Western Ghats biodiversity hotspot. Al-
though, tiger reserve and sanctuary are notified and protected under
the provisions of Wildlife Protection Act, 1972, livestock grazing and
NTFP collection have been strictly prohibited and limited the number of
livestock holdings per household inside the tiger reserve but it was
allowed in a regulated manner when it had the status of Sanctuary. The
voluntary relocation of villages from core tiger habitats of MTR to the
outside of the reserve boundary was also proposed by park management
authorities of MTR. Therefore, the declaration of MTR could potentially
affect the livelihood of local people living in MTR.

The implementation of conservation-orientated surveys of local
human communities can help to determine their perspectives towards
local and national policies implemented to protect biodiversity
(Andersone and Ozolinš, 2004; Kaczensky et al., 2004; MacKenzie et al.,
2017). To design effective management strategies for community re-
settlement, thorough surveys that evaluate and consider attitudes and
perceptions (Badola, 1998; Allendorf et al., 2012) toward the under-
taking should be conducted prior to implementing such a strategy.
Ultimately, accounting for the considerations of local stakeholders
makes for sound conservation planning. We conducted field interviews
during October 2009 to September 2010 aimed at understanding the
factors determining interest in resettlement, and overall attitudes of the
local communities towards tiger conservation following stricter pro-
tection measures in park management post-declaration of MTR status
from MWS. Our study was carried out using a structured household
questionnaire survey across villages in the MTR landscape, in addition
to numerous informal interviews and group discussions with commu-
nity members. We hypothesized that post-declaration of MTR would
impose stricter protection of habitat through restrictions on forest re-
source extraction by local people. Post-declaration of MTR would give
rise to negative attitudes of local people towards the strengthening of
regional tiger conservation policies. We further hypothesized that local
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communities would prefer resettlement to access basic resources, im-
prove their livelihoods, and avoid livestock loss and crop damage to
large mammals.

2. Methods

2.1. Ethics statement

All permissions to carry out field research were obtained from the
Office of the Chief Wildlife Warden, Tamil Nadu under the provisions of
the Wildlife Protection Act, 1972, and the Guidelines for Scientific
Research in Protected Areas, Ministry of Environment and Forests, and
Climate Change, Government of India. All procedures related to inter-
view based surveys followed the guidelines as stated by Wildlife
Institute of India. Survey data were collected only from those household
members who provided verbal informed consent and agreed to proceed.
All interviewees were informed verbally in Tamil the purpose of our
study and that the survey should take about 30min to complete.
Interviews were carried out in a way that respected local beliefs, eco-
nomic and cultural interests, and rights. All personal data of each
household was stored by the research team in a confidential manner.

2.2. Study area

MTR (11°32′–11°43′N, 76°22′–76°45′E) is situated at the tri-junction
of Tamil Nadu, Karnataka and Kerala states in India; Wayanad Wildlife
Sanctuary is to the west, Bandipur Tiger Reserve to the north, and the
Nilgiri North Forest Division to the south. The MTR covers an area of
321 km2, with elevation varying from 960 to 1266m (Fig. 1). Recently,
some part of buffer areas was added to MTR. According to Champion
and Seth (1968), vegetation includes southern tropical dry thorn,
southern tropical dry deciduous, southern tropical moist deciduous,
southern tropical semi-evergreen, moist bamboo brakes, and riparian
fringe forests. MTR supports a high density of tiger (11.7 ± 2.9/100
km2), leopard (Panthera pardus) (14.9 ± 3.5/100 km2) and dhole
(Cuon alpinus) (43.7 ± 21/100 km2) (Kalle et al., 2011; Ramesh,
2010). MTR is a part of the single largest tiger population in India, and
is a viable source population for tigers and co-occurring large mammals
in the Western Ghats landscape complex (Jhala et al., 2008; Ramesh
et al., 2012). The reserve’s contiguity with forests in the Northern and
Eastern Ghats (Sivaganesan, 1991; Sukumar, 1985) serves as a critical
linkage and habitat corridor.

2.3. Economic status and livelihoods of local communities

The 21 villages located within MTR are comprised of both non-tribal
(Mountain Chetties) and tribal (Kattunaickers, Paniyas, Kurumbas, and
Irulas) communities. Mountain Chetties depend on agricultural prac-
tices for their livelihoods; they convert natural swamps (“vayal” habi-
tats) to paddy fields to help retain soil moisture for crop fields
throughout the year. These swamps are also used for herding large
number of buffalo (Bubalus spp) and cow (Bos spp) for milk production,
but also support important populations of free-ranging native species
like sambar (Rusa unicolor) and Asian elephant (Elephas maximus) herds.
The Nilgiri Biosphere Reserve supports the world’s largest Asian ele-
phant population of estimated ˜8000 to 9000 elephants (Rangarajan
et al., 2010). The Paniyas work in the agricultural fields of the Moun-
tain Chetties and collect tubers, honey, and perform fishing operations
for subsistence. The Kurumbas, Kattunaickers and some Irulas live in-
side MTR near the Theppakadu, Kargudi and Masinagudi Forest ranges.
Kurumbas, Kattunaickers and Irulas all collect firewood, tubers, honey,
mushrooms, wild meat from carnivore kills in the dry season (January
to March). They work as fire watchers during the dry season, tourist
guides from March to June. They serve as forest guards and as camp
elephant mahouts throughout the year.

Moyar, a non-tribal village in the Moyar mountain range, is located

in an enclave in the eastern MTR. This village consists of power utility
employees and a few resident Irula tribes, grazing and agrarian tribal
communities (Ramesh, 2010). Furthermore, an influx of retirees from
an electric company into Moyar has led to the expansion and en-
croachment of the village into the forest. These villagers also own
agricultural land and cultivate crops such as ragi, coconut, garlic,
cabbage, beans, and own domestic livestock which graze in the forest
illegally. Mavanhalla, Chemmanatham, Masinagudi, Bokkapuram, Sin-
gara, Thorapalli and Bospara are villages located in the eastern and
southwestern part of MTR (Fig. 2). Each village hamlet comprised of a
minimum of four households to a maximum of 103 households. The
smallest hamlet covered 40 ha while the largest hamlet spanned 600 ha
(Silori and Mishra, 2001). Local people from these communities culti-
vate tapioca and manage plantations of tea, coffee, and pepper. Mi-
gratory routes of elephants lying in the eastern and southeastern parts
have been disturbed or negatively impacted due to the large con-
centration of human and livestock populations inside as well as on the
fringes of MTR (Silori and Mishra, 1995). Nearly 12,000 to 15,000 li-
vestock graze inside MTR annually, putting tremendous pressure on the
natural vegetation (Davidar et al., 2010; Madhusudan, 2005), espe-
cially from the fringe villages of Moyar, Chemmanathan and Masina-
gudi (Silori and Mishra, 2001). In addition, high demand for cattle dung
as manure for surrounding tea and coffee gardens presents additional
conservation concerns. Local communities residing inside MTR also
rear livestock of people from outside in order to generate income from
the sale of milk and cattle dung (Silori and Mishra, 2001). In general,
largely Mountain Chetties and Paniyas do not have nearby access to
public transportation and hospitals, and have to travel over 5 km to
access these basic amenities as they reside in interior areas of the tiger
reserve. Kattunaickers, Kurumbas, and Irulas have immediate access to
public transportation. Otherwise, there are primary schools within ca.
3 km range of MTR. Although all communities have electricity and
water, they have to travel over 7 km to access hospitals and Higher
Secondary Schools.

2.4. Socio-economic surveys

We conducted semi-structured interviews for 374 households from
October 2009 to September 2010 to ascertain information about the
socio-economic characteristics and livelihoods of these local commu-
nities, their feelings about resettlement, and the perceptions of local
people toward resolving human-tiger conflict and tiger conservation.
We covered at least 80% of the households in each village across the 21
village hamlets located within MTR, interviewing only adults (> 18
years old) in each household. Sampling for each household was con-
ducted only once in the duration. We spoke to the head of each
household, with other members also participating; all interviews were
conducted in Tamil and typically lasted 30min for each household. All
exchanges with interviewees were conducted by the field assistant ad-
ministering the survey and a researcher. All surveys were administered
by at least 2 individuals, with one reading the questions and the other
recording the responses to the survey questions. Overall, households
sampled comprised of the representative diverse social and economic
groups in those communities. Interviews were in part facilitated by
local tribal community members, who assisted us in coordinating with
specific households during which information was translated into
English from Tamil dialects.

We initiated each interview with an introduction, and then by
noting the age and sex of the respondent’s participating family mem-
bers. After introductions, we gathered the following specific informa-
tion for each household: the family’s composition (number of mem-
bers), literacy of participants/family, social status of the household,
number of livestock owned or managed (e.g. cow, buffalo and others),
volume of milk produced, land holdings possessed, farming practices
and land uses, other livelihood activities (e.g., collection of forest
products, fodder, grass, and firewood during dry/wet seasons; grazing,
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fishing, hunting), and other sources of income. The data collected on
the occupation of family members was categorized broadly into four; 1)
forest dept (family members who were employed at the Forest
Department), 2) multiple (people who worked at the Forest Department
as anti-poacher, sometimes worked outside MTR in private companies
as drivers, temple priests, daily wages labour staff and farming), 3)
ownland (people who generated income from their agricultural land
through farming) and 4) private (people who worked outside MTR as
labour staff in private companies). Literacy was ascertained if at least
one of the family members could read and write. We then inquired
about their livestock loss to predators (e.g., leopards, tigers), over the
previous five years, and recorded the occurrence of human-elephant
conflict, particularly crop raiding, for the same period. We recorded the
positive/negative attitudes of respondents towards the Forest
Department, and their willingness towards resettlement. We tested re-
lationships between the provision of basic amenities (e.g., electricity,
education, housing, and medical relief), and their perception of wildlife
conservation in the reserve, and their attitudes towards re-designation
of the area as MTR. These factors could affect their perception towards
tiger reserve declaration when conservation policies include restricted
access to forest resources and developments. The specific opinions of
respondents regarding the protection of tiger was used as an indicator
of their attitude towards “Project Tiger” scheme, as well as a proxy for
their general attitude towards wildlife conservation. We finally closed

each interview with a series of open-ended questions to allow re-
spondents to express their concerns, thoughts, etc. Because of a prior
familiarity with the region, the culture, and local community leader-
ship, we anticipated that a semi-structured approach would work well
(Bernard, 2006). The total number of households sampled in each
community are given in Table 1.

2.5. Analytical methods

We selected variables hypothesized to influence resettlement in-
terest of local people, and their attitude towards tiger conservation after
MTR declaration. These variables were based on existing literature
(Baskaran et al., 2012; Davidar et al., 2007; Silori and Mishra, 1995,
2001; Ramesh, 2010) as well as our research experience of several years
in the area. To evaluate the attitudes of people (negative, neutral, po-
sitive) towards tiger conservation post MTR designation, and resettle-
ment interest we applied logistic regression and mixed effect models,
respectively. This allowed us to include important measurable predictor
variables: farming; milk production volume (liters); grazing distance
(km); fire wood collection (kg) during wet and dry season; Themeda
triandra (kg) collection during dry season; presence/absence of NTFP
collection; occupation (%); relative literacy (%); interest in basic
amenities; perception of the Forest Department; relative frequency of
livestock depredation by large carnivores; relative frequency of crop

Fig. 1. Village hamlets sampled for the questionnaire survey to gather data on people’s perceptions and attitudes toward tiger conservation in Mudumalai Tiger
Reserve, India.
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raiding by elephant; general perception toward wildlife conservation;
and type of community (ethnic/tribal origin).

We had continuous and categorical covariates. Moreover, we ex-
pected non-linear relationships between some covariates and the re-
sponse. We evaluated multiple functional forms (binary, linear and
quadratic) for each continuous covariate. We standardized certain
continuous covariates with z transformation (Table 2). To reduce the
number of competing models (Burnham and Anderson, 2002) and
variable set, we followed a multi-tiered modelling approach for model
selection (Franklin et al., 2000). We conducted pair-wise Pearson cor-
relation coefficient tests and plotted a correlogram using the package
corrplot (Wei and Simko, 2016; Fig. 3). We then tested for multi-
collinearity between covariates using the variance inflation factor
(function vif.mer) in R packages car (Fox and Weisberg, 2011), GGally
(Schloerke et al., 2012) and mctest (Ullah and Aslam, 2017) for each of
the candidate models. The number of cow and buffalo per household
was highly correlated (r2= 0.7) with milk production (litres) hence we
retained the latter variable in our models. Farming was highly corre-
lated with crop raiding by elephant (r2= 0.75) and agriculture land
(r2= 0.60) hence we retained the latter two variables in our models.
Firewood collection for dry and wet seasons was correlated (r2= 0.5).
Firewood collection was higher in the dry season. Moreover, avail-
ability of firewood was less in the wet season and keeping the firewood
dry in the wet season due to the increased moisture made it difficult for
people to maintain the firewood after extraction. Thus, we retained the
dry season data for our modelling.

To evaluate the influence of factors determining the attitude of
people towards MTR declaration, we fitted Ordinal Logistic Regression
models (Christensen, 2013) using package MASS (Venables and Ripley,
2002). To evaluate the influence of potential determinants of resettle-
ment interest among local people, we fitted Generalized Linear Mixed-
Effects Models with a binomial distribution using the lme4 package in
Program R (Bates et al., 2014). We considered ethnicity as random
factor. We evaluated 20 covariates describing the probability of reset-
tlement interest and probability of attitudes towards declaration of
MTR. In tier one we first grouped covariates into eight broad categories
(Table 2). We then evaluated univariate models to determine the most
explanatory functional form(s) of each continuous covariate. When
modelling the probability of attitudes towards declaration of MTR, we

Fig. 2. Natural swamp habitat (a) converted into ginger and paddy field (b) and
harvested paddy field along with tribal settlements (c) in Mudumalai Tiger
Reserve, India.
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removed uninformative covariates; the need for basic amenities,
number of domestic fowl and goat per household, livestock depredation
by leopard, land acquisition, and farming which had weak effects on the
probability of declaration of MTR. This resulted in 12 fixed effects
covariates for developing competing models with various combinations
of covariates for modelling the probability of declaration of MTR. We
removed uninformative covariates; occupation, the need for basic
amenities, number of domestic fowl and goat per household and The-
meda triandra collection that had weak effects on the probability of
resettlement interest. This resulted in 13 covariates in competing
models with various combinations of covariates for modelling the
probability of resettlement interest.

We ranked all competing models using corrected Akaike’s
Information Criterion (AICc). We then selected the covariates from all
the models that ranked within 7 AICc units. These selected covariates
were moved to the next tier of modelling where we combined the top
covariate forms ranked within 2 AICc units in all possible combinations
to determine the overall best-supported model, according to AICc units.
The relative importance of variables was determined by calculating a
sum of the Akaike weights from each model containing that variable
(Burnham and Anderson, 2002).

The complete explanation for each covariate development, func-
tional form and a priori hypothesis are shown in Table 2. All model-
based statistical analyses were performed in Programme R version 3.0
(R Development Core Team, 2014) using supporting packages such as
rJava (Urbanek, 2010), glmulti (Calcagno and de Mazancourt, 2010),
AICcmodavg (Mazerolle, 2015), reshape2 (Wickham, 2007), foreign, nnet
(Ripley et al., 2016), and MuMIn (Barton, 2013). We used the package

effects (Fox et al., 2015) to plot the response curves against the de-
pendent variable. We applied two-sample paired T tests in program
PAST (Hammer et al., 2001) to compare the average quantity of fire-
wood collected across different communities.

3. Results

3.1. Community composition, livelihood and human-wildlife conflict

We interviewed 374 households which comprised of 2237 in-
dividuals with an overall literacy rate of 28.2%. Among the surveyed
ethnic groups, Paniyas and Irulas had the lowest literacy rate, 19%
(n= 17) and 24% (n= 37) respectively. Of those households with
adults (> 20 years), 457 interviewees were men and 499 were women
(Table A1). Our interviewees owned a total of 357 cows, 192 fowls, 88
buffalo, and 80 goats (Table A2). Mountain Chetties owned the most
livestock and were mainly involved in agricultural practices relying on
the conversion of swampy wetland habitats (Table A3).

In general, most respondents experiencing livestock depredation
reported that tigers and leopards were the most frequent cause. Both
species were perceived as nearly equally responsible for both cow and
buffalo depredation events. Overall, conflict incidents by leopard were
more than tiger. A higher proportion of cows was predated by tiger
(94%) followed by buffalo (5%) and domestic dog (1%). The highest
proportion of domestic fowls (62.4%) was predated by leopard followed
by domestic dog (17.52%), cow (12.4%), goat (6%) and buffalo
(1.71%). The sampled households attributed a loss of 341 livestock to
large carnivore predation. We also recorded major crop raiding and

Table 2
Information on covariates influencing resettlement interest of local people, and their attitude towards tiger conservation after MTR declaration.

Groups Variable Functional form A priori hypothesis for covariates

Man-herbivore conflict Crop damages by elephant (present/absent) Binary Local people experiencing high crop damage by large herbivores have a
high probability of resettlement

Land acquisition Agricultural land (acres)
Land outside MTR (present/absent)

Quadratic
Binary

We expected people owning more agricultural land were less likely to
resettle outside MTR due to the fear of losing revenue from crops
We expected people owning land outside MTR would have a high
probability of resettlement

Livelihood resources Occupation (forest dept., multiple, ownland and
private)
Firewood(dry season) collection*

NTFP collection
Milk production
Livestock numbers (cow, buffalo, fowl and goat)
Fodder
Themeda triandra collection*

Grazing distance (km)
Farming (present/absent)
Literacy(present/absent)
Monthly income*

Categorical
Quadratic
Binary
Quadratic
Linear
Quadratic
Quadratic
Linear
Binary
Binary
Quadratic

We expected people working with the Forest Department were less likely to
resettle.
We expected people who are highly dependent on forest resources
(firewood, grass, milk production, herding livestock, and NTFP) were less
likely to resettle.
We expected people who were highly dependent on fodder were more
likely to have negative attitude towards MTR declaration
We expected that people in MTR, less likely to collect Themeda triandra
grass would generally be more positive about tiger conservation.
People sending livestock for grazing in the interior parts of MTR would
have a negative attitude after declaration of MTR.
People sending livestock for grazing in the interior parts of MTR are likely
to resettle when supported by packages with basic amenities
We expect people farming in MTR were more likely to resettle due to crop
raiding by elephant
Families who are literate were more likely to opt for resettlement and show
positive attitude towards MTR declaration
Families with high income were likely to show negative attitude towards
MTR declaration

Ethnic groups Mountain Chetties, Irular, Kattunaickers, Paniyas,
Kurumbas and Others

Categorical We expected tribal communities to be more supportive about MTR
declaration but less likely to resettle, while non-tribes would have a
negative opinion about MTR declaration and would be more likely to
resettle

Perception of people Perception of people towards forest department
(positive/negative) and wildlife conservation (positive/
negative/neutral)

Categorical People with negative perception towards the Forest Department and
wildlife conservation would be less likely to support the declaration of MTR
but would have a higher likelihood to resettle.

Livestock depredation Livestock depredation by tiger and leopard Linear People recording more livestock predation by large carnivores would have
a negative attitude towards MTR declaration and would be more likely to
resettle

Grazing distance Proximity of settlement to the grazing site (Km)* Linear People owning livestock would have a negative attitude towards MTR
declaration

Basic amenities Facilities (present/absent) Binary People opting for better facilities would be more likely to resettle.

* = Z transformed values.
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damage to property by elephants as occurring across 44% (n=165) of
all households interviewed.

Our study indicated that 18 plant species were extracted for fodder
and firewood. Fuel wood and non-timber forest products (NTFPs) were
collected by 96% of the households. Mean mass of firewood collected
per household was 122 ± 10.0 kg and 92 ± 9.20 kg for the dry and
wet seasons, respectively. Mean mass of firewood collected per
Kattunaicker’s households was less than other ethnic groups in both
seasons (t = 4.28, P < 0.05). Kattunaicker’s collection of Themeda
triandra grass per household in the dry season which was used for
building roofs and making brooms, was much higher (36 ± 7.5 kg)
than for other ethnic groups, and to which the Panyias gathered the
second most (29 ± 14.7 kg). Honey was the most important or primary
NTFP that local communities collected, followed by bamboo shoots,
bamboo rice, Zizyphus spp. fruits and Phyllanthus emblica fruits (Table
A4). Kattunaickers and Kurumbas worked mainly with the Forest
Department to earn their primary income; other tribes frequently
worked as daily labour for the Mountain Chetties and other “landlords”
(Table A5). Mountain Chetties also largely worked outside the reserve,
and generated substantial income through agricultural practices on
their land.

3.2. Attitudes of people after Tiger Reserve declaration

The local people’s views about the declaration of MTR unsurpris-
ingly had mixed opinions. Approximately 40% (n= 150) of all re-
spondents reported neutral attitudes towards declaration of MTR, with
34% (n= 127) negative, and only 26% (n=97) positive (Table A6).
The top model with the most important factors (< 2ΔAIC) predicting
the attitude of people towards declaration of MTR included: ethnic
group, literacy rate, perception of wildlife conservation, firewood col-
lection, volume of milk production per household and occupation

(Table 3). The Mountain Chetties had a higher probability of exhibiting
negative attitudes towards declaration of MTR, whereas the Kurumbas
showed positive attitudes towards declaration of MTR; Kattunaickers,
Irulas and other minor ethnic groups were more likely to have neutral
attitudes (Fig. 4a; Table 4). People less likely to collect firewood ex-
hibited more positive attitudes towards declaration of MTR (Fig. 4b;
Table 4), whereas negative attitude towards declaration of MTR in-
creased as literacy rates fell (Fig. 4c; Table 4). Households dependent
on greater milk production had negative attitude about declaration of
MTR which would mean that they were against tiger conservation
(Fig. 4d; Table 4). People employed in private sectors and those having
negative perception towards declaration of MTR were more likely to
show negative attitudes (Fig. 4e, f; Table 4). The variance inflation
factor for important covariates in top models was< 1.2, indicating that
lack of independence or conflation of covariates was nonexistent or
minimal. Overall our model showed that ethnic groups, firewood col-
lection, literacy rate, perception about wildlife conservation, had the
highest relative importance (Akaike weight (wi)= 1.0), followed by
milk production per household (wi= 0.69), and occupation
(wi= 0.58).

3.3. Factors determining resettlement interest of people

Of the 374 respondents, 74.3% of households (n=278) were in-
terested in resettlement outside MTR if they were provided with re-
settlement packages that offered basic amenities (Table A7). Over 90%
of Mountain Chetties communities (n=155) were interested in reset-
tlement, followed by Paniyas (84%; n= 14), Kurumbas (76%; n=55),
and Kattunaickers (65%; n= 38). Irulas (24%; n=9) and other minor
communities (Adidravidar, Erava, Solagowder; 32%; n= 7) were least
interested in resettlement. The three best models (within 2 ΔAIC) ex-
plaining the observed pattern of resettlement interest included literacy

Fig. 3. A correlogram showing the Pearson correlation coefficients between pairs of variables.
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rate, crop raiding by elephant, livestock depredation by tiger, milk
production, land acquisition, and firewood collection as important
predictors (Table 3). A low variance inflation factor (< 1.5) indicated
independence among covariates for our top models. Relative model
evidentiary support was greatest for livelihood resources
(wi= 0.99–1.0), crop raiding by elephant (wi= 0.99), livestock de-
predation by tiger (wi= 0.90), followed by land acquisition
(wi= 0.34). The respondents having a higher literacy rate (Fig. 5a;
Table 4) and those who suffered from crop raiding by elephants
(Fig. 5b; Table 4), and greater livestock depredation by tiger (Fig. 5c;
Table 4) were more likely to show interest in resettlement. Respondents
who were more dependent on milk production as a source of income
were less likely to resettle (Fig. 5d; Table 4). Firewood collection
showed a bimodal pattern towards the probability of resettlement
(Fig. 5e; Table 4) while there was no significant difference in the
probability of resettlement for respondents who owned land versus
those who did not have land outside MTR (Fig. 5f; Table 4).

4. Discussion

Incorporating social and cultural components into conservation
planning is critical to achieving overall success for protecting carni-
vores and landscapes (Dickman et al., 2011; Knight et al., 2008; Rastogi
et al., 2012). Creation of PAs, including the declaration of tiger reserves
in India under “Project Tiger” scheme often creates conflict with local
communities by regulating resource extraction and impacting liveli-
hoods. Park managers are often unable to account for these con-
siderations due to a limited understanding of local community per-
spectives and feelings. Assessments of potentially impactful
conservation governance changes, including the declaration of MTR,
should always be conducted through interviews and/or other surveys of
the affected local communities. These will most assuredly improve the
success rates of forest managers and department administrators in
achieving intended outcomes. Based on our results we believe that
before the implementation of wildlife conservation activities in a

region, it is essential to consider the perceptions of local communities
residing in and around PAs. This includes the socioeconomic char-
acteristics of stakeholder households in the region, and people’s atti-
tude or perspective regarding critically relevant issues directly affecting
them. This is important for park management as a new approach to-
wards a more transparent, collaborative paradigm that integrates
wildlife conservation and development needs without creating conflict
between the government and local communities, and minimizing the
socio-cultural stress post-resettlement (Torri, 2011). Regional PA
managers must develop appropriate measures that can support local
stakeholders and more effectively inform resettlement policies. Damage
to crops and livestock predation was maximum in the south-western
region of MTR. This region of the park was covered with large portions
of agricultural land and households with high livestock numbers. Cattle
were the dominant large body sized livestock and among the smaller
prey, domestic fowl was the dominant in MTR. Overall, the livestock
loss (in terms of numbers) to large carnivores in MTR, are comparable
to other PAs such as Bhadra Tiger Reserve (Madhusudan, 2003). In
general, local communities were more likely to support conservation
initiatives if they received direct benefits from the Forest Department
during resettlement. The variations in livelihoods, attitudes and pre-
ferences towards resettlement and conservation activities among ethnic
groups indicate that different management approaches are needed.

4.1. Local communities and conservation attitudes

Attitudes of local communities play a crucial role in the ultimate
acceptance or rejection of policies/management actions, and in gen-
erating or stifling public awareness (Kaltenborn et al., 2006). We found
that apparent discrepancies in attitudes towards tiger conservation ac-
tivities explained by people’s dependency on forest resources, human-
wildlife conflict, literacy rate and occupation varied across ethnicity.
Overall, only a small proportion of respondents, mainly the Kurumbas
supported tiger conservation policies. The Kattunaickers, Irulas and
other minor communities which to some degree are nomadic tribes,

Table 3
Summary of AICc model selection from Ordinal Logistic Regression and Generalized Linear Mixed-Effects models explaining factors influencing attitudes and
resettlement interests of local communities towards tiger conservation after declaration of Mudumalai Tiger Reserve, India.

Models df logLike AICc ΔAICc weight

Declaration of Tiger Reserve
C+FireW+Lit+Milk+Occup+Wildl 15 −318.45 668.24 0.00 0.56
C+FireW+Lit+NTFP+Wildl 12 −323.05 670.96 2.72 0.14
C+FireW+Lit+ Income+Wildl 12 −323.50 671.86 3.63 0.09
C+FireW+Lit+Wildl 11 −324.75 672.22 3.99 0.08
C+FireW+Milk+ Lit+Wildl 12 −323.89 672.64 4.41 0.06
C+FireW+Milk+Ttriand+ Lit+Wildl 13 −323.51 674.04 5.80 0.03
C+ tig+ Ele+GrazD+FireW+Milk+Ttriand+ Lit+Occup+Wildl 19 −317.03 674.22 5.98 0.03
C+Ele+FireW+Milk+Ttriand+Lit+Wildl 14 −323.26 675.69 7.46 0.01

Resettlement interest
tig+ Ele+Milk+ Lit 6 −159.84 331.91 0.00 0.38
tig+ Ele+Milk+ LandoutMTR+Lit 7 −159.40 333.11 1.20 0.21
tig+ Ele+FireW+Milk+ Lit 7 −159.55 333.40 1.49 0.18
leop+ tig+ Ele+ FireW+Milk+ LandoutMTR+Lit 9 −158.33 335.16 3.25 0.07
Ele+Agri+Milk+ Lit 6 −161.80 335.83 3.92 0.05
leop+ tig+ Ele+Agri+ FireW+Milk+ LandoutMTR+Lit 10 −157.80 336.20 4.29 0.04
leop+Ele+Milk+ Lit 6 −162.23 336.69 4.78 0.03
leop+ tig+ Ele+Agri+ FireW+Milk+ LandoutMTR+Lit+ PerceWil 12 −157.17 339.20 7.29 0.01

Declaration of Tiger Reserve: C, Ethnic groups; leop, Cow & buffalo predation by leopard; tig, Cow & buffalo predation by tiger; Ele, Crop raiding by elephant;
Farm, Farming; FireW, Fire wood collection during dry season; GrazD, Grazing distance; Lit, Literacy rate; Milk, Milk production per household; NTFP, Non-timber
forest product collection; Occup, Occupation; OthLeop; Other species predation by leopard, ForDep, Perception about Forest Department; Wildl, Perception about
wildlife conservation; Ttriand, Themeda triandra collection (dry season); Income, Monthly income.
Resettlement interest: Agri, Agricultural land area; leop, Cow & buffalo predation by leopard; tig, Cow & buffalo predation by tiger; Ele, Crop raiding by elephant;
Farm, Farming; FireW, Fire wood collection during dry season; LandoutMTR, Farming land outside Mudumalai Tiger Reserve in acre; Lit, Literacy rate; Milk, Milk
production per household; ForDep, Perception about Forest Department; PerceWil, Perception about wildlife conservation.
df - Residual degrees of freedom, logLik - Log likelihood, AICc - corrected Akaike’s Information Criterion, ΔAICc - change in AICc between each model, wi - Akaike
weight.
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Fig. 4. The top ranked Ordinal Logistic Regression models (± 95% confidence intervals) explains the probability of attitudes (Positive, Neutral, & Negative) of locals
towards declaration of Mudumalai Tiger Reserve against community types (a; P value< 0.05), firewood collection (b; P value 0.25), literacy rate (c; P value< 0.05),
milk production per household (d; P value 0.18), occupation (e; P value<0.05) and perception about wildlife conservation (f; P value<0.05).
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were neutral towards tiger conservation. Their settlements were in the
northeastern part of MTR which was subject to highest forest de-
gradation and overgrazing. These ethnic groups relied on selling dung
and milk from domestic livestock as subsidiary source of income (Silori
and Mishra, 2001). Consideration of these diverse attitudes is important
to note as compared to other communities in MTR, the Kurumbas have
had a longer association with the forests in NBR as they have been
forest-dwellers for generations for the past 2000–3000 years. The
Mountain Chetties largely comprising of Kerala descendants are strictly
dependent on agricultural practices. They also owned large areas of
agricultural land (5–16 acres) hence they were the richest of all the
communities in terms of economic well-being, however they had a
negative attitude towards tiger conservation. Other studies have shown
that people’s attitudes are frequently related to resource use interests
(Arjunan et al., 2006; de Boer and Baquete, 1998; Harihar et al., 2014,
2015; Newmark et al., 1993) and important in providing insights into
their relationships with PA management. Firewood is one of the
cheapest and most accessible sources of household fuel for majority of
the rural population in India (Badola, 1998; Hussain et al., 2017;
Shankar et al., 1998), hence Irulas, Kurumbas and Paniyas were heavily
dependent on firewood collection. The fact that almost 51% of the re-
spondents were positive about wildlife conservation and that there
were hardly any human casualties from large carnivore attacks, in-
dicates that MTR and the surrounding PAs is a promising landscape in
NBR for long-term conservation of large carnivores.

Our findings are consistent with a strong body of evidence de-
monstrating that local livelihoods impacted by human-wildlife conflict
in close proximity to PAs invoke negative attitudes toward wildlife
(Arjunan et al., 2006; Newmark et al., 1993; Ogada et al., 2003;
Woodroffe et al., 2005), and may encourage people to retaliate or
proactively kill wildlife (Kissui, 2008; Woodroffe et al., 2005), resulting
in further degradation of ecosystems (Nyhus et al., 2005). Upon de-
claration of MTR, the forest department has since limited the number of
livestock holdings per household and restricted grazing activity, further
impacting livelihoods. This however was very much needed from an
ecological perspective, as the frequent presence, rearing and over-
grazing of livestock in MTR by local inhabitants from the fringe villages
of Moyar, Chemmanathan and Masinagudi are a widespread threat to
the ecosystem (Davidar et al., 2010; Madhusudan, 2005; Silori and
Mishra, 2001). Some livestock are owned by outside agents, or non-
local people. However, this was not reflected in the responses, in-
dicating interviewees were not voluntarily forthcoming with this in-
formation. Our study indicated that high literacy rates can lead to a
better understanding of these ecosystem services and important ecolo-
gical relationships. Positive attitude towards forest ecosystems and in-
creased awareness of opportunities outside of them includes a better
quality of life and basic amenities for families. We also found that
certain ethnic groups like the Kurumbas and Kattunaickers who had
previously worked with the Forest Department had positive attitudes
towards tiger conservation. Livestock loss by large predators and crop

Fig. 4. (continued)
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damages by elephant (Baskaran et al., 2012; Ramesh, 2010) cause
major economic loss to the local people, due to which they tend to
develop negative attitude toward any sort of conservation policies.
Large carnivore conservation programs with the support of or in part-
nership with the government might emphasize an increase in local lit-
eracy through investing in more formal education or more frequent
engagement. Prior studies by Badola (1998) and Karanth et al. (2008)
found that literacy played a role in driving attitudes of local people
towards conservation. Such programs would do well to include out-
reach and awareness activities, the solicitation of local public input,
and critical discussions of proposals for alternative livelihood options
(Allendorf et al., 2012; Decker et al., 2012; Johansson et al., 2016).

4.2. Drivers of resettlement interest among people

The majority of Mountain Chetties, Kattunaickers, Kurumbas and
Paniyas showed interest in resettlement options, provided they were
supported with livelihood facilities, including access to electricity,
housing, land uses, water, healthcare, schools, transportation and
communication. This is largely because most of these villages do not
have public transportation, hospitals, and schools. Mountain Chetties
endured frequent crop raiding and damage by elephants, and livestock
loss to large carnivores. In many instances, intense human–wildlife
conflict and a local desire for better amenities underscores the need to
consider resettlement as a potentially effective conservation tool for
PAs across India (Harihar et al., 2014; Karanth and Karanth, 2007).
Resettlement can not only reduce conflict, but can lead to decreased
poaching or hunting, reduced impacts of livestock grazing and NTFP
collection, and can enhance recovery of wildlife and habitat (Harihar
et al., 2014; Karanth, 2007). Resettlement has been implemented suc-
cessfully in other PAs to reduce pressure on wildlife (Karanth, 2007;
Lasgorceix and Kothari, 2009); however, it has frequently provoked
negative responses among local communities, which of course leads to
unfavorable conditions for conservation. Success therefore is contingent
upon integrating socio-cultural perspectives or proposing other

alternatives to an unsustainable reliance on forest resources (Lasgorceix
and Kothari, 2009; Pimbert and Pretty, 1995). In fact, surveys of local
attitudes on resettlement interest have previously been used as pre-
dictors of overall success in implementing conservation programs
(Harihar et al., 2014; Karanth, 2007), and resettlement is poised to be
most successful when it is perceived as improving the livelihoods of
lower income communities and alleviating the difficulties of living in or
depending on forest areas. One example of a successful community
resettlement program was in the case of Bhadra Tiger Reserve, where
support for local conservation initiatives was generated by promoting
the benefits of alternative livelihoods to those in which they were
participating at the time (Karanth, 2007; Nagendra et al., 2006).

For those unwilling to re-settle, more sustainable utilization of
certain resources within or adjacent to a PA may be permitted by the
local Forest Department. This exception could decrease conflicts and
foster positive attitudes between communities, and wildlife conserva-
tion practitioners and programs (de Boer and Baquete, 1998). In addi-
tion, as some communities have realized a lack of education and basic
amenities are precluding a higher income, or that multiple livelihood
options might be an option (Gooch, 2009; Harihar et al., 2014), local
people might be inclined toward wildlife conservation when they re-
ceive some direct income benefit from tourism, or employment from PA
management and/or operations (Nepal, 2002).

4.3. Management recommendations for conflict mitigation and sound
resettlement practice in MTR

We believe that our findings on positive attitude towards resettle-
ment, was largely due to lack of basic facilities and provisions for local
communities, and the intense conflict experienced between people and
large mammals. Since most people around MTR were interested in
adequate compensation with basic amenities and services for resettle-
ment, this has opened the door to an equitable and mutually satisfac-
tory program for both local communities and conservation agendas
alike. However, there are people with low literacy rate and experience
low incidences of conflict from tiger/elephant, which clearly indicates
that park authorities can opt for “choice-based resettlement” where it is
the choice of the local people to resettle or not, when this is requested
by the park authorities. This is because the “choice-based resettlement”
allows the affected people to decide whether they want to stay in the PA
or take part in a resettlement process, which might offer them new
opportunities. Moreover, this approach would work effectively if it is
applied to traditional communities that have been residing in MTR for
several generations, rather than illegal settlers who are largely origi-
nating from the urban sector (for eg., resort owners, shop owners and
estate owners). For those communities who are unwilling to resettle and
who continue to reside in MTR will need to take extra precautions to
minimize livestock depredation from large carnivores. Through con-
tinuous awareness programs, the Forest Department can take initiatives
by setting up inexpensive ‘predator proof’ designs for livestock pens and
sheds, to reduce the livestock losses of local people from large carni-
vores. They should adopt a robust and timely compensation/insurance
scheme to prevent retaliation. We recommend the continuation of ac-
tivities which improve awareness and education about the benefits
available to those who participate in the resettlement plan, as reset-
tlement tools can incentivize reduced dependence of local people on
forest resources (Harihar et al., 2015; Mehta and Kellert, 1998;
Melkani, 2001; Osuri et al., 2014). A successful resettlement plan
should also consider the environmental conditions of the prospective
resettlement site, the types of sustainable activities possible there, and
the larger details as might be proposed by the Forest Department and
other relevant agencies, including long-term commitments that need to
be honored. For communities dependent on agriculture the quality of
the new land in terms of its fertility (Dasgupta, 2003; Wani and Kothari,
2006) and availability of water source are important factors. For
communities dependent on livestock, the availability of grazing lands

Table 4
Estimated beta coefficients for the top ranked models that explains the prob-
ability of attitudes (Positive, Neutral, Negative) of locals on declaration of
Mudumalai Tiger Reserve and probability of resettlement interest of the local
community.

Models Estimate Standard error P value

Declaration of Tiger Reserve
Ethnic group (Kattunaickers) 1.51 0.36 0.00
Ethnic group (Kurumbas) 2.09 0.40 0.00
Ethnic group (Other) 0.47 0.46 0.29
Ethnic group (Paniyas) 0.94 0.54 0.08
Ethnic group (Irulas) 1.75 0.39 0.00
Negative|Neutral 0.86 0.65 0.18
Neutral|Positive 3.35 0.67 0.00
Firewood collection (dry season) 0.11 0.09 0.25
Literacy rate (Present) 0.98 0.24 0.00
Milk production per household −0.00 0.00 0.18
Perception about wildlife conservation

(Positive)
0.99 0.25 0.00

Perception about wildlife conservation
(Negative)

−0.84 0.35 0.01

Occupation (Multi) −0.59 0.47 0.21
Occupation (Ownland) 0.01 0.46 0.98
Occupation (Private) −0.80 0.33 0.01

Resettlement interest
Literacy rate* 1.18 0.29 0.00
Milk production per household* −0.00 0.00 0.15
Crop raiding by elephant* 0.79 0.37 0.03
Cow and buffalo depredation by Tiger* 1.06 0.70 0.13
Land outside MTR (acres) 1.76 2.32 0.45
Firewood collection (dry season)* −0.08 0.11 0.44

* = Model averaged coefficients.
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Fig. 5. The top ranked Generalized Linear Mixed-Effects Models (± 95% confidence intervals) explains probability of resettlement interest of local community
against literacy rate (a; P value<0.005), crop damage by elephant (b; P value 0.03), cow and buffalo predation by tiger (c; P value 0.13), milk production per
household (d; P value 0.15) and firewood collection (e; P value 0.44) and land outside MTR (f; P value 0.45) post declaration of Mudumalai Tiger Reserve, India.
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and fodder is crucial. A full discussion should be facilitated or en-
couraged by the Forest officials along with the involvement of local
communities. The concerned families should be aware of the con-
servation imperatives that require resettlement. Forest officials should
show to the local communities a range of potential new sites for re-
settlement. Based on their choice, an agreement should be signed be-
tween officials and the families mentioning all the provisions in the
resettlement package. This is possible if the Forest Department closely
works with local NGOs and relevant agencies that would monitor the
rehabilitation process of the resettled families for long. This will ensure
a transparent, participatory monitoring and assessment process and
encourage better relations between local communities and PA man-
agers. Authorities should make sure that prospective resettlement sites
are cultivable, provide access to basic health support, energy subsidies,
educational options, facilitate alternative employment and livelihood
opportunities. All this can minimize the pressure on core wildlife ha-
bitats of PAs (Kiss, 2004). Finally, we recommend that resettlement be
followed up by a long-term rehabilitation process to evaluate the local
community’s ability to adapt to their new environment (Lasgorceix and
Kothari, 2009).
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