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Conservation programs such as reintroductions are pivotal for the survival and

proliferation of endangered species like tigers. However, restoring a carnivore population

may create unforeseen problems for communities by fuelling human-wildlife conflict.

The long-term persistence of tigers can only be ensured when the support of these

local communities is garnered for conservation efforts, especially in release sites from

where they were initially eliminated due to anthropogenic causes. The first step to

gaining support for tigers and their reintroduction programs is to understand how local

communities perceive these large carnivores. This study thus assessed the attitudes

of local communities towards the reintroduced tigers of India, in the Panna and

Sariska Tiger Reserves, and examined the socio-economic factors that potentially shape

their attitudes. Questionnaire surveys were conducted in 330 households across 25

villages in Panna, and 361 households across 32 villages in Sariska. Decision tree

and multinomial logistic regression analyses were employed to identify the explanatory

variables associated with attitudes. In Panna, more respondents (52.12%) expressed

negative opinions about tigers, as compared to positive (24.55%). Whereas in Sariska,

more respondents had positive opinions (47.92%) than negative (34.90%). In both the

sites, the most frequent reason given by the respondents for their negative attitude

towards tigers was “fear.” Regression modelling suggests that gender and education

are key factors associated with the attitude of local communities towards reintroduced

tigers. Other factors, specific to the reserves, were the age of the respondent, age of

lost livestock, compensation received, and value of fodder obtained from the reserve.

Community engagement must be integrated into conservation projects with a focus on

educating women and the elderly about carnivores, protecting the traditional rights of

local communities, and compensating for their losses.
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INTRODUCTION

In the 21st century, “reintroduction” is frequently used as a tool
for large carnivore conservation (Hayward and Somers, 2009),
however, the human dimensions of such conservation programs
are often overlooked, even though most of these carnivores
were exterminated by humans or anthropogenic activities in
the first place (Hartman, 1995). Moreover, reintroduced and
revived populations of carnivores frequently get into conflict with
humans (Stahl et al., 2001; Bangs et al., 2005). Making local
communities the primary bearers of the cost of conservation in
form of not only livestock loss due to conflict but also livelihood
loss due to suspension of their traditional forest rights in the
release sites (Green et al., 2018).

In India, after the original tiger population in two important
“tiger reserves” was lost to poaching, from Sariska Tiger Reserve
in 2005 and from Panna Tiger Reserve in 2009 (Narain
et al., 2005; Wildlife Institute of India, 2009), a high-level
committee convened by the Government of India recommended
the reintroduction of tigers from other neighbouring reserves
(Narain et al., 2005). Following this, reintroduction programs
were launched in both the reserves and have been largely
successful, especially in Panna (Sankar et al., 2013; Sarkar
et al., 2016). The communities residing within and around
these tiger reserves are highly dependent on the reserves for
their subsistence, including for grazing their livestock (Jain and
Sajjad, 2016; Malviya et al., 2018). The resultant high overlap
of habitat use by humans and tigers in these reserves often
results in human-tiger conflict (Sekhar, 1998; Kolipaka et al.,
2017). The first tiger reintroduced at Sariska became a victim
of this conflict when it was poisoned by a few villagers as
retaliation for livestock loss (Sankar et al., 2013). Even before
the reintroduction, the loss of the original tiger population in
Sariska was also linked to human-wildlife conflict. The Bawarias
(a nomadic hunting tribe) were hired by villagers to protect
their crops against raiding by wildlife, in turn, indulged in
poaching tigers and were given protection by the villagers (Dutt,
2004; Narain et al., 2005). A few cases have also been reported
wherein tigers were killed to retaliate against cattle losses by local
communities and then their parts were traded to these nomadic
tribes who then supplied them to national and international
smugglers (Shankar, 2007; Sansar Chand v. State of Rajasthan,
2010). In Panna also, nomadic hunting tribes like the Pardhis
and Bawarias were identified as the primary reason for the local
extinction of tigers (Srivastava, 2010). Thus, the persistence of
tigers in these reserves is closely linked to how local communities
perceive them.

As recently observed in the Satkosia Tiger Reserve in India,
failure to ensure the support of local communities in areas where
tigers are being translocated jeopardises the entire reintroduction
program (Vasudeva et al., 2021). Therefore, for tiger conservation
to succeed, whether it be at the individual tiger reserve level,
like the Sariska and Panna Tiger Reserves, or at the national
or global levels, it is imperative to have the support of local
communities. To garner local support for conservation, it is
crucial to understand the attitude of local communities towards
these large carnivores.

Tolerance is often defined as acceptance of loss caused by
a wild species (Kansky et al., 2014). However, experiencing
first-hand loss by wildlife is not the only reason for negative
attitudes towards them; people who have never experienced
loss also express negative attitudes towards wildlife (Marchini
and MacDonald, 2018). Studies have related attitude and the
resulting tolerance of people towards large carnivores to a myriad
of reasons. The reasons vary from socio-economic factors like
age, gender, education level, occupation, community, household
wealth, dependence on livestock for livelihood, number of
livestock owned, livestock loss due to depredation/magnitude
of loss, change in traditional practises, and the severity of
effect that loss has on livelihood (Marchini and Macdonald,
2012; Kansky et al., 2014, 2016; Gebresenbet et al., 2018;
Margulies and Karanth, 2018), to psychosocial factors like
traditional or religious beliefs, inherent/cultural value, social trust
and norms, fear, risk perception, past experiences, and hazard
acceptance/acceptance capacity (Carter et al., 2012; Marchini
and Macdonald, 2012; Banerjee et al., 2013; Bruskotter and
Wilson, 2014; Browne-Nuñez et al., 2015; Gebresenbet et al.,
2018; Struebig et al., 2018). The protection status of carnivores,
protected area management strategies, relationship or trust
towards forest management/authorities or government agencies,
and compensation to mitigate loss or other monetary incentives,
also influences people’s opinions about carnivores (Mishra et al.,
2003; Karlsson and Sjöström, 2011; Banerjee et al., 2013; Browne-
Nuñez et al., 2015; Margulies and Karanth, 2018; Struebig
et al., 2018). People are more accepting of problems caused
by wild animals that they appreciate (Kaltenborn et al., 2006).
Thus, their positive or negative opinions eventually dictate
how tolerant people would be towards loss-causing wildlife,
making it important to understand the attitudes people hold
towards these large carnivores. Gaining an insight into the
factors that determine these attitudes better equips us to design
participatory tools to mitigate conflicts and accomplish lasting
conservation goals.

Thus, through this study, we wanted to examine the attitude
of local communities towards conflict causing large carnivores
in sites where they have been reintroduced, and highlight
the factors that explain these attitudes. Although qualitative
studies have been conducted in Sariska and Panna to assess
perceptions towards reintroduced tigers (Kolipaka et al., 2015;
Doubleday, 2018), no quantitative study has been done in
these reserves to identify the drivers of attitudes towards
reintroduced tigers, which may help managers develop effective
strategies to ameliorate attitudes and engage communities
in tiger conservation. Therefore, we have modelled various
socio-economic factors against the attitudes of people towards
reintroduced tigers in the Sariska and Panna Tiger Reserves and
discussed the explanatory factors that may have far-reaching
conservation implications.

METHODS

Study Area
Sariska Tiger Reserve (27◦5′N to 27◦33′N and 76◦17′E to
76◦34′E) is situated in the Alwar district of the state of
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FIGURE 1 | Map showing sampled villages in Sariska Tiger Reserve.

Rajasthan in western India (Figure 1). The Critical Tiger Habitat
(CTH) of Sariska Tiger Reserve covers an area of 881 km2, of
which 400.14 km2 has been preliminarily notified as a national
park. The buffer of the reserve is 334 km2. There are 26
villages inside CTH, nine of which are within the notified
national park area. The buffer of the reserve has 146 villages.
The entire reserve is exploited by the local communities for
fuelwood and fodder, putting it under a lot of anthropogenic
pressure (Malviya et al., 2018).

Panna Tiger Reserve (24◦27′N to 24◦46′N and 79◦45′E to
80◦9′E) is situated in the Panna and Chhatarpur districts of the
state of Madhya Pradesh in central India. The CTH or core
of Panna Tiger Reserve is composed of Panna National Park
and Gangau Wildlife Sanctuary covering an area of 576 km2,
and the buffer covers an area of about 1,022 km2 (Figure 2).
There are only four villages in the national park area and seven
in Gangau Wildlife Sanctuary; hence, as compared to Sariska,
there is large inviolate space available for tigers in the CTH
(Malviya et al., 2018). However, 49 villages within the buffer
of Panna Tiger Reserve are also dependent upon the fringes of
the CTH.

Survey Design
Questionnaire surveys were carried out in selected villages
within and around the reserves, in 2016–2017 (Oppenheim,
2000). Village list and locations were obtained from the
forest department of both the reserves, along with livestock
compensation data (2009–2015 for Panna and 2011–2016
for Sariska). In the case of Sariska, all 27 villages within
the CTH were sampled; additionally, 20% (n = 5) of the
conflict-facing villages outside the CTH were randomly sampled
(Supplementary Table 1). In Panna, all villages inside the
national park area plus two villages on the national park
boundary were sampled (n = 6). Additionally, villages within
a 2 km buffer of the national park were stratified into high
(>10 cases of livestock loss), low (1–10 cases of livestock
loss), and no conflict (0 cases of livestock loss) villages on the
basis of compensation data, and then randomly sampled (n =

19) (Supplementary Table 2). Within villages, households were
selected randomly.

Thus, a total of 361 households across 32 villages were sampled
in Sariska and 330 households from 25 villages were sampled
in Panna. The semi-structured questionnaire was aimed at
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FIGURE 2 | Map showing sampled villages in Panna Tiger Reserve.

understanding demography, livelihood strategies and household
economics, resource dependencies, livestock loss due to tigers,
crop damage by herbivores, and, the attitude of people towards
reintroduced tigers.

Respondents were asked about their opinion of reintroduced
tigers. In case they could not comprehend the question, they were
prompted whether they liked tigers or disliked them and why.
Their answers were then dubbed as positive, negative, mixed, and
neutral. “Negative” opinionmeant people stated that they “dislike
tiger” and/ormade negative statements such as “tigers are a threat
to their life and livelihood.” While “positive” opinion meant
people stated that they “like tigers” and/or expressed positive
views, such as “tigers are beautiful” or “tigers should be present
in the jungle.” Others who made such statements as “tiger are
beautiful, but they also inflict harm” were treated as “mixed.”
People who expressed no opinion about the tiger, citing that
they “did not know anything about tiger” or “have never seen
a tiger and never had to do anything with one,” were dubbed as
“neutral.” The interviews were conducted by the first author, thus
maintaining consistency and avoiding observer bias.

Statistical Modelling
To understand the factors that were shaping the attitudes of
people towards reintroduced tigers, at the inception we employed
decision tree analyses (Kohavi and Quinlan, 2002), to see how
the variables were interacting and get an initial idea as to which
variables might be important. Following which we employed
multinomial logistic regression to identify the factors associated
with attitudes (Böhning, 1992). This we did for both Sariska and
Panna. Since we believed that the attitudes might be different
for the general populace, and for those who have faced direct
losses due to the species, we ran a separate analysis for all
the sampled households and households having faced direct
loss, within both reserves. The explanatory variables tested were
village location (inside or outside the core of the reserve) of the
respondent, respondent’s age, sex, education level, community,
economic status (household income), livestock holding, and
livestock loss suffered due to tiger, last livestock species lost, and
its age, compensation received, compensation satisfaction levels,
the value of fodder obtained from reserve forest, profits from
non-timber forest produce (NTFP) collection and crop loss due
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to wild herbivores. Analysis was done in the statistical package
for the social sciences (SPSS) version 27 (IBM Corp., 2020).

For decision tree analyses, CRT (Classification and Regression
Tree) was selected as the growing method, and model validation
was done using the 10-fold cross-validation method (Borovicka
et al., 2012). Stopping criteria were predefined, maximum tree
depth was set at five and a minimum number of cases for parent
and child nodes in the case of Sariska were set as 50 and 25,
respectively (IBM Corp., 2020). For Panna, due to the smaller
sample size when analysing all the cases, parent and child nodes
were set as 30 and 15, respectively. Plus, since conflict-only data
set was even smaller, parent and child nodes were set as 18 and
9, respectively.

Since, attitudes were recorded as multiple categorical
variables, i.e., positive, negative, mixed, and neutral, we employed
multinomial logistic regression after checking for its assumptions
i.e., linearity of independent variables and log odds, and
multicollinearity (Peng et al., 2002; Stoltzfus, 2011; Park, 2013).
Based on the correlation results, highly correlated variables were
not used together in a model (Supplementary Table 3). Stepwise
backward model selection was based on partial p-values and final
model selection was based on pseudo R2 and discrimination
ability (classification accuracy and area under the curve (AUC)
value of the receiver operating characteristic (ROC) curve).

RESULTS

Demography and Social System
In Panna, of the 330 respondents, 68.79% were men and
31.21% were women. The average age of the respondents
was 43.52 ± 16.20. Most (52.42%) of the sampled household
belonged to the other backward class (OBC) category, of which
Yadavs (predominantly agro-pastoralists) comprised the largest
proportion, followed by Scheduled Tribe (ST) category (32.12%),
dominated by Gonds (a forest-dwelling tribe). In Sariska, of the
361 respondents, 66.76% were men and 33.24% were women.
The average age of the respondents was 41.80 ± 16.04 years.
Gujjar (predominantly pastoralists), classified as OBC, was the
dominant community (62.33%), followed by Meena (an agro-
pastoralist tribe) (16.07%) (classified as ST), and 15 others.

Education
Most of the respondents were illiterate, in both Panna (57.88%)
and Sariska (66.48%). Illiteracy was higher among women in
both the reserves, 75.73% and 86.66% of women were illiterate
as compared to 50.66% and 56.43% of men, in Panna and
Sariska, respectively.

Livelihood, Forest Dependence, and
Household Economics
In Panna, most of the households were involved in agriculture
(77.81%), manual labour (54.41%), selling NTFPs (42.25%), and
livestock husbandry (36.78%), often in combination with each
other. In total 66.06% (n = 218) of the sampled households,
owned livestock. Of these 218 households, 66.97% (n = 146)
depend upon the forest for fodder and graze their livestock in the
tiger reserve. In Sariska, most of the households were involved in

both livestock rearing and agriculture (52.63%), followed by only
livestock rearing (20.78%), and, livestock rearing and agriculture
plus manual labour (6.09%). It was found that 97.5% (n = 352)
of all the sampled households owned livestock, 96% of which
depend upon tiger reserve for fodder.

Based on the number of cattle owned and dependence upon
the forest for fodder (partial or complete and total number
of days for which they depend upon forest), the value/cost of
fodder collected from reserve forest by each household was
estimated, the average being INR 44,038 (USD 584.03) per year
per household for Panna, and INR 2,75,757.5 (USD 3,657.09) per
year per household for Sariska.

Crop Loss due to Herbivores
In Panna, 70% (n = 231) of sampled households were reportedly
facing crop loss due mostly to wild pig and nilgai, followed by
chital, monkey, jackal, porcupine, hare, bear, civet, and chinkara,
in that order. In Sariska, 67.6% (n= 244) of sampled households
were facing crop loss due to mostly wild pig and nilgai, followed
by sambar, peafowl, monkey, porcupine, and hare, in that order.

Human-Tiger Conflict and Compensation
In Panna, of the 330 respondents, 27.27% (n = 90) reported
livestock loss by reintroduced tigers (between 2009 and 2016),
of which 57.78% (n = 52) applied for compensation; of these
59.62% (n= 31) received compensation. In Sariska, 29.64% (n=

107) of sampled households reported loss by reintroduced tigers
(between 2009 and 2017), of which 71.03% (n = 76) applied for
compensation; of these 53.95% (n= 41) received compensation.

Attitude of Local Communities Towards
Tigers
Among the 330 respondents we interviewed in Panna, 24.55% (n
= 81) had positive attitudes towards tigers, 52.12% (n = 172)
had negative attitudes, 2.12% (n = 7) had mixed, 17.27% (n =

57) had neutral responses while 3.93% (n = 13) said they “don’t
know.” Irrespective of whether respondents perceived themselves
to be facing a loss or not, they were more negative towards
tigers (χ2 = 0.202; p = 0.653) (Table 1). Women gave more
neutral responses as compared to men, while men gave more
positive responses as compared to women (Table 2). In total 31
communities were sampled in Panna, of which 11 were more
positive and 16 were more negative, notably, the two dominant
communities of Gonds and Yadavs had more respondents with
negative attitudes towards tigers, as compared to positive. Of

TABLE 1 | Attitude of interviewees that have faced livestock loss due to tiger,

towards tiger, in Panna and Sariska Tiger Reserve.

Loss suffered Attitude

Panna Tiger Reserve Sariska Tiger Reserve

Positive Negative Positive Negative

(%) (%) (%) (%)

Yes 23 54 44 39

No 25 51 50 33
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TABLE 2 | Gender-wise attitude of local communities towards tigers in Panna and Sariska Tiger Reserve.

Attitude Gender

Panna Tiger Reserve Sariska Tiger Reserve

Male (%) Female (%) Male (%) Female (%)

(N = 227) (N = 103) (N = 241) (N = 120)

Like/positive 28.19 16.50 60.17 23.33

Dislike/negative 52.86 50.49 26.97 50.83

Can’t tell/don’t have any opinion/neutral 13.22 26.21 8.30 21.67

Don’t know 2.64 6.80 1.24 2.50

all the sampled respondents, only 105 were able to articulate
specific reasons for why they liked or disliked tigers. The reason
stated by people who had negative attitudes (n = 80) were,
most frequently (35%), fear for their life and livestock, closely
followed by losses (28.75 %) caused by tigers. Some respondents
(15%) expressed negative opinions about tigers because they had
negative sentiments towards the forest department. At the same
time, some respondents (n = 6) expressed a positive opinion of
tigers because they were employed by the forest department.

Among the 361 respondents we interviewed in Sariska, 47.92%
(n = 173) had positive attitudes towards tigers, 34.90% (n
= 126) had negative attitudes, while four respondents gave
mixed responses; 12.74% (n = 46) gave neutral responses, while
1.66% (n = 6) said they “don’t know.” Irrespective of whether
respondents perceived to be facing loss or not, they were more
positive towards tigers (χ2 = 1.326; p = 0.249) (Table 1). The
attitudes of female respondents were more likely to be either
neutral or negative as compared to men (Table 2). A total of 17
communities were sampled in Sariska, of which nine were more
positive and seven were more negative, notably, the dominant
communities of Gujjars andMeenas, had more respondents with
positive attitudes towards tigers, as compared to negative. Among
the respondents, only 40 were able to articulate the reasons for
why they liked or disliked tigers. Respondents who expressed a
positive opinion of tigers (n = 13) mostly (38.46%) believed that
“tigers are king/pride of jungle.” The reason stated by people who
had negative attitudes (n = 27) were, most frequently (44.44%),
fear for their life and livestock, and negative sentiments towards
the forest department (29.63%).

Our results show that the attitude of respondents varied
significantly between the two study sites, with a significant
difference between the number of respondents having a negative
attitude towards tigers, as compared to positive, in Sariska and
Panna (χ2= 36.85; p < 0.001).

Factors Associated With the Attitude of
Local Communities Towards Tigers
Panna Tiger Reserve

All Sampled Households
Decision tree analyses revealed that education was the most
important classifier but due to the small dataset the tree did not
split any further. Close examination of the classification reveals
that people who have received education higher than high school
were more positive (59.1%) while people who were less educated

FIGURE 3 | Decision tree of attitudes of local communities towards tiger in

Panna Tiger Reserve.

were more negative (55.9%) (Figure 3). Overall classification
accuracy of the model was 56.2% (Risk= 0.457).

While constructing multinomial logistic regression models we
considered the results of the decision tree and kept education as
a key explanatory variable. The multinomial logistic regression
model with seven predictor variables, viz. education (p = 0.019),
total livestock (p = 0.127), total household income (p = 0.369),
total income from forest products (p = 0.533), gender (p =

0.006), village location (p = 0.276), and crop loss due to wild
herbivores (p= 0.414), was selected (p= 0.001). The Nagelkerke
R-square indicated that 17.2% of the total variations in attitudes
occurred due to the variations among the seven predictor
variables. The classification accuracy of the model was 53.71%.
The AUC of the ROC curve for the model was 0.62 (positive
actual state as negative opinion), whichmeans themodel has class
separation capacity.

Attitude towards tiger was influenced by gender and
education of the respondent (Table 3). An overall neutral opinion
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TABLE 3 | Multinomial logistic regression model explaining the attitude of people towards tiger in Panna Tiger Reserve: parameter estimates.

Attitudea Parameters B Std. Error Wald df p-value Exp(B)

Neutral Intercept −0.101 0.704 0.021 1 0.886

Education −0.056 0.046 1.467 1 0.226 0.946

Total livestock 0.013 0.047 0.071 1 0.790 1.013

Household income −0.100 0.157 0.404 1 0.525 0.905

Income FP 0.000 0.000 0.004 1 0.949 1.000

Gender = M 1.161 0.411 7.968 1 0.005 3.194

Gender = F 0b 0.0 0.0 0 0.0 0.0

Village = in 0.759 0.496 2.340 1 0.126 2.135

Village = out 0b 0.0 0.0 0 0.0 0.0

Crop loss = 0 −0.700 0.436 2.581 1 0.108 0.496

Crop loss = 1 0b 0.0 0.0 0 0.0 0.0

Negative Intercept 1.411 0.556 6.429 1 0.011

Education −0.079 0.036 4.739 1 0.029 0.924

Total livestock 0.065 0.036 3.272 1 0.070 1.067

Household income −0.218 0.126 3.008 1 0.083 0.804

Income FP 0.000 0.000 0.556 1 0.456 1.000

Gender = M 0.438 0.353 1.539 1 0.215 1.550

Gender = F 0b 0.0 0.0 0 0.0 0.0

Village = in 0.720 0.402 3.196 1 0.074 2.053

Village = out 0b 0.0 0.0 0 0.0 0.0

Crop loss = 0 −0.412 0.332 1.544 1 0.214 0.662

Crop loss = 1 0b 0.0 0.0 0 0.0 0.0

aThe reference category is: positive.
bThis parameter is set to zero because it is redundant.

is influenced by the gender of the respondent, with odds of
women expressing a neutral opinion rather than a positive one
being 3.19 times higher than that of men (p = 0.005) (Table 3).
For the logistic regression model of negative opinion vs. positive,
the odds of a more educated person to have a negative opinion
rather than a positive one are 0.92 times than those of a less
educated person (p = 0.029), meaning education is inversely
related to negative opinion (Table 3).

Household Facing Loss
Decision tree analyses revealed that community was the most
important classifier. Close examination of the classification
reveals that respondents who were Brahman, Serare, andMehtar
weremore positive (66.7%) than negative (0%), while all the other
communities such as Gonds, Yadavs, etc., were more negative
(61.4%) than positive (25%) (Figure 4). Overall classification
accuracy of the model was 62.3% (Risk= 0.5).

Even though the decision tree suggested that community was
an important explanatory variable, it was not possible to use
community as an explanatory variable in the multinomial model
due to high SE associated (as a result of a large number of
communities and a small dataset). Thus, the multinomial model
with seven predictor variables, viz. value of fodder obtained from
forest (p = 0.034), age (p = 0.032), total livestock owned (p
= 0.071), total livestock lost (p = 0.007), age of last livestock
lost (p = 0.023), species of last livestock lost (p = 0.061), and
compensation received (p= 0.020), was selected (p= 0.003). The

Nagelkerke R-square was 47.5%. The classification accuracy of the
model was 72.46%. The AUC of the ROC curve for the model was
0.54 (positive actual state as negative opinion). Attitudes towards
tigers among households facing direct loss were influenced by
age of the respondent, age of the last livestock lost to a tiger, and
compensation received (Table 4). The odds for older respondents
to have a negative opinion rather than a positive one is 1.074
times higher than a younger person (p = 0.034), i.e., older
people are more likely to have negative opinions about tigers. The
odds for respondents that have received compensation to have
a negative opinion rather than a positive one is 0.21 times than
a respondent that has not received compensation (p = 0.042),
meaning people who have received compensation are less likely
to have a negative opinion towards tigers (andmore likely to have
a positive opinion), as compared to a person who has not received
compensation. The odds for respondents losing mature cattle to
a tiger having a negative opinion rather than a positive one is,
91.52 times higher than a respondent losing immature cattle (p=
0.015), i.e., people losingmature productive cattle are muchmore
likely to have negative opinions about tigers (Table 4).

Sariska Tiger Reserve

All Sampled Households
Decision tree analyses revealed that sex (gender) was the most
important classifier, followed by cost (value) of fodder obtained
from the forest. Close examination of the splits reveals that female
respondents were more negative (54.5%) than positive (22.2%)
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FIGURE 4 | Decision tree of attitudes of households that have faced livestock

loss due to tiger in Panna Tiger Reserve.

or neutral (23.2%) while male respondents were more positive
(63.5%) than negative (27.4%) or neutral (9.1%). The next split
reveals that women who are drawing greater benefits from the
reserve in form of a higher value of fodder obtained from the
forest were more positive as compared to women who obtained
less fodder from the forest, even though women were more
negative in general (Figure 5). Overall classification accuracy of
the model was 60.6% (Risk= 0.39).

While constructing multinomial logistic regression models we
considered the results of the decision tree and kept gender and
value of fodder obtained from the forest as a key explanatory
variable. The multinomial logistic regression model with three
predictor variables, viz. education (p = 0.024), gender (p <

0.001), and value of fodder obtained from the forest (p =

0.028), was selected (p < 0.001). The Nagelkerke R-square was
22.2%. The classification accuracy of the model was 60%. The
AUC of the ROC curve for the model was 0.69 (positive actual
state as positive opinion). Attitude towards tigers among local
communities was influenced by the gender and education of the
respondent, as well as the value of the fodder collected from the
forest (Table 5).

Neutral opinion is influenced by the education of the
respondent, with odds of a more educated person expressing
a neutral opinion rather than a positive one being 0.86 times
than a less educated person (p = 0.011). The odds of women
expressing a neutral opinion rather than a positive one are 5.07
times higher than those of men (p < 0.001) (Table 5). The odds
of respondents that collect more fodder from the reserve forest
expressing a neutral opinion rather than a positive one are 0.99
times higher than respondents that collect less fodder (p= 0.010).

For the logistic regression model of negative opinion vs. positive,
the odds of women having a negative opinion rather than positive
are 4.93 times higher than men (p < 0.001) (Table 5).

Household Facing Loss
Decision tree analyses again revealed that sex (gender) was
the most important classifier. Female respondents were more
negative (52.9%) than positive (23.5%) or neutral (23.5%) while
male respondents were more positive (60.4%) than negative
(30.2%) or neutral (9.4%) (Figure 6). Overall classification
accuracy of the model was 57.5% (Risk= 0.471).

While constructing multinomial logistic regression models we
considered the results of the decision tree and kept gender as
a key explanatory variable. The multinomial logistic regression
model with three predictor variables, viz. gender (p = 0.005),
species of last livestock lost (p = 0.108), and value of fodder
obtained from forest (p = 0.169), was selected (p = 0.003). The
Nagelkerke R-square was 23.9%. The classification accuracy of the
model was 62.07%. The AUC of the ROC curve for the model was
0.61 (positive actual state as positive opinion).

Attitude towards tigers among households facing direct loss is
influenced by the gender of the respondent, with odds of women
expressing a neutral opinion rather than a positive one being 6.01
times than those ofmen (p= 0.012) and a negative opinion rather
than a positive one being 4.23 times than those ofmen (p= 0.007)
(Table 6).

DISCUSSION

Retaliatory killing is driving large carnivore populations to
extinction in many countries (Inskip and Zimmermann, 2009).
However, killing a large carnivore is not only retaliatory in
nature but driven by multiple psychosocial factors (Bruskotter
and Wilson, 2014; Inskip et al., 2014). Sometimes it is
not socioeconomic status or the intensity of loss but the
negative attitude stemming from general beliefs towards the
carnivores that makes them vulnerable to being killed by
people (Carter et al., 2012; Inskip et al., 2014). Attitude
is, thus, the most important predictor of the acceptance
of large carnivores like tigers by local communities, with
a general attitude towards tigers along with other socio-
psychological factors translating to tiger killing and its societal
acceptance (Inskip et al., 2014).

Both Sariska and Panna present a unique case in the
form of being the only two tiger populations in India that
were reintroduced back into a habitat from which they were
poached out of existence recently, with local communities
likely playing a part in the initial extinction (Narain et al.,
2005). Thus, we expected the attitudes towards reintroduced
tigers to be largely negative in both these reserves. However,
we found that in Sariska, more respondents had positive
opinions towards tigers, as compared to negative. Although
in Panna, the trend was inverse, with more respondents
expressing negative opinions towards tigers as compared
to positive.

It is to be noted that an earlier study done in Panna
by Kolipaka et al. (2015) found that people are tolerant
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TABLE 4 | Multinomial logistic regression model explaining the attitude of people facing loss, towards tiger in Panna Tiger Reserve: parameter estimates.

Attitudea Parameter B Std. Error Wald df p-value Exp(B)

Neutral Intercept 11.154 3.353 11.065 1 0.001

Value of fodder obtained from

forest

0.000 0.000 0.021 1 0.885 0.999

Total livestock lost −19.320 0.000 0.0 1 0.0 4.067E-9

Age 0.088 0.040 4.802 1 0.028 1.092

Total livestock owned 0.223 0.143 2.443 1 0.118 1.250

(Age of last livestock lost =

mature)

2.789 1.961 2.022 1 0.155 16.259

(Age of last livestock lost =

immature)

0b 0.0 0.0 0 0.0 0.0

(Compensation received = Yes) −3.088 1.388 4.953 1 0.026 0.046

(Compensation received = No) 0b 0.0 0.0 0 0.0 0.0

(Species of last livestock lost =

Cow)

2.226 1.392 2.557 1 0.110 9.259

(Species of last livestock lost =

Buffalo)

2.615 2.079 1.582 1 0.208 13.673

(Species of last livestock lost =

Bullock)

0b 0.0 0.0 0 0.0 0.0

Negative Intercept −5.439 2.532 4.615 1 0.032

Value of fodder obtained from

forest

0.000 0.000 3.394 1 0.065 0.985

Total livestock lost −0.841 0.543 2.400 1 0.121 0.431

Age 0.072 0.034 4.475 1 0.034 1.074

Total livestock owned 0.231 0.127 3.302 1 0.069 1.259

(Age of last livestock lost =

mature)

4.517 1.851 5.955 1 0.015 91.518

(Age of last livestock lost =

immature)

0b 0.0 0.0 0 0.0 0.0

(Compensation received = Yes) −1.541 0.758 4.133 1 0.042 0.214

(Compensation received = No) 0b 0.0 0.0 0 0.0 0.0

(Species of last livestock lost =

Cow)

0.331 0.746 0.196 1 0.658 1.392

(Species of last livestock lost =

Buffalo)

2.782 1.468 3.591 1 0.058 16.157

(Species of last livestock lost =

Bullock)

0b 0.0 0.0 0 0.0 0.0

aThe reference category is: positive.
bThis parameter is set to zero because it is redundant.

of tigers in the area. It could be because as Kolipaka
et al. (2015) also observed, the tiger presence was limited
in the buffer area (in 2014), and livestock killing by tigers
was occurring only in a few pockets, affecting only a few
pastoralists. However, the range of the tigers has since
increased, thus increasing the chances of people encountering
tigers, which potentially increased the number of people that
feel threatened.

In both Panna and Sariska, irrespective of whether the
households were facing loss or not, the proportions of positive
and negative attitudes were the same, indicating that direct
cost does not explain attitudes towards reintroduced tigers in
India (Inskip et al., 2016; Kansky et al., 2016). Loss faced by
households was also not selected as the explanatory variable
for the attitudes of people in our modelling. Therefore, merely

reducing livestock loss may not automatically bring about change
in the attitude of the people. Social, cultural, and environmental
factors are likely to play a bigger role in determining the
attitude of people as compared to economic loss (Struebig
et al., 2018). Thus, unravelling these factors will be crucial in
managing conservation attitudes. It was found that attitudes
towards reintroduced tigers in India were guided by the gender
and education level of the respondents. “Fear for life and
livestock” and “conflict with reserve management” were the
most oft-stated reason by the respondents expressing negative
opinions towards tigers. Apart from these common factors,
there were site-specific factors that were also explaining the
attitude of people towards tigers in the two reserves. In the
successive paragraphs we shall first discuss the factors common
across populations, and then briefly discuss site-specific factors.
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FIGURE 5 | Decision tree of attitudes of local communities towards tiger in

Sariska Tiger Reserve.

We have also attempted to explicate how these factors are
likely intertwined.

Major Factors
Gender
In both Sariska (23%) and Panna (17%) very few women
expressed positive opinion towards tigers as compared to men,
which resonates with earlier studies that not only does gender
influence attitudes towards wildlife, women are more negative
towards large carnivores as compared to men (Kaltenborn et al.,
2006; Mir et al., 2015; Marchini and MacDonald, 2018; Karanth
et al., 2019; Meena et al., 2021). An earlier study undertaken in
Sariska also found that women had negative perceptions of tigers
(Doubleday and Adams, 2020). It could be because men and
women perceive risk differently (Gore and Kahler, 2012). It could
be a construct of their different social roles, trust in authorities,
and even how empowered they feel (Ogra, 2008; Gore and Kahler,
2012). Women bear a disproportionate burden of conflict costs
but are often not included in decision-making processes, much

less in conservation-related discussions, and hence might more
readily express negative opinions (Ogra, 2008; Doubleday and
Adams, 2020).

Education
Women in rural India also have fewer opportunities to gain
formal education as compared to men, and thus are not exposed
to the modern idea of conservation. In both Sariska and Panna,
more women were uneducated as compared to men. It is known
that education plays a crucial role in shaping attitudes towards
wildlife, with educated people being more positive (Gebresenbet
et al., 2018; Karanth et al., 2019). Education has been found to
have a bearing on an individual’s acceptance of carnivores and the
success of conservation programs, more educated people being
more pro-conservation (Hazzah, 2007; Karlsson and Sjöström,
2011; Pinheiro et al., 2016). In both Sariska and Panna, it was
found that the more educated a person, the less likely they were
to express negative opinions of tigers.

Fear
The major reason for disliking tigers as given by respondents
in our study, in both Panna and Sariska, was ‘fear’ for their
life and livestock. Many studies have found that women are
more negative or less tolerant than men towards “fear” inducing
concerning species such as large carnivores or megaherbivores
(Gadd, 2005). This was found to be even more so in forest-
dwelling communities, as in the case of Sariska and Panna,
where women are the ones going into the forest for water or
the collection of forest produce and hence are more vulnerable
(Gadd, 2005; Ogra, 2008; Rubino and Doubleday, 2021). Thus,
negative attitudes towards predators, especially in the case of
women, often stem from fear of the species (Kaltenborn et al.,
2006; Marchini and Macdonald, 2012). Furthermore, a recent
study done in Sariska has shown that this fear towards tigers
is augmented by the vulnerable position of women in the
patriarchal Indian household (Doubleday and Adams, 2020).

Relationship With Reserve Management
Negative interactions of local communities with forest
management that may have aggressive conservation strategies
can also result in a decline of tolerance for wildlife (Bond and
Mkutu, 2018; Margulies and Karanth, 2018). In fact, behind
much human-wildlife conflict is human-human conflict (Bond
and Mkutu, 2018) seated in class divides and public-government
standoffs (Skogen and Krange, 2003). In Panna, people expressed
negative sentiments towards the forest department, and because
they termed tigers as “their (the forest department’s) tigers,” and
by extension of association people did not like the tigers as well.
They felt that in the olden days, they would be compensated
for losses caused due to wildlife by collecting profitable NTFPs,
but now citing the protected status of these forests, they have
been incapacitated to do so by the forest department. Thus,
feeling less empowered makes them feel more frustrated over
their present circumstances. It has led to a buildup of negative
sentiments towards the forest department. Although forest
department-supported eco-development committees have been
active in these forests, providing people with gas connections
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TABLE 5 | Multinomial logistic regression model explaining the attitude of people towards tiger in Sariska Tiger Reserve: parameter estimates.

Attitudea Parameters B Std. Error Wald df p-value Exp (B)

Neutral Intercept −0.938 0.342 7.531 1 0.006

Education −0.003 0.001 6.573 1 0.010 0.997

Fodder from forest −0.153 0.061 6.401 1 0.011 0.858

Gender = F 1.624 0.404 16.174 1 0.000 5.072

Gender = M 0b 0.0 0.0 0 0.0 0.0

Negative Intercept −0.430 0.249 2.997 1 0.083

Education −0.001 0.001 2.310 1 0.129 0.999

Fodder from forest −0.052 0.032 2.685 1 0.101 0.949

Gender = F 1.595 0.309 26.713 1 0.000 4.930

Gender = M 0b 0.0 0.0 0 0.0 0.0

aThe reference category is: positive.
bThis parameter is set to zero because it is redundant.

and employment, most people are disengaged from these
committees, not aware of their activities, and distrusting of the
department. The distrust at both Panna and Sariska has been
fuelled by inadequate relocation attempts (Shahabuddin et al.,
2007). Traditional forest dwellers find it difficult to relocate
outside of forest reserves and resent conservation programs or
forest departments/governments that ask them to relocate, and
the resultant negative sentiment spills over to the very species
that the program seeks to conserve (Hazzah, 2007).

Site-Specific Factors
Panna Tiger Reserve

Age
Older people are more negative towards large carnivores as
compared to younger people (Zimmermann et al., 2005; Kretser
et al., 2009; Blekesaune and Rønningen, 2010; Cavalcanti et al.,
2010; Marchini and Macdonald, 2012), with younger people
being more pro-conservation (Arjunan et al., 2006; Hazzah,
2007; Karlsson and Sjöström, 2011; Consorte-McCrea et al., 2017;
Meena et al., 2021). Similar results were obtained from Panna,
where among the respondents that have faced direct loss due to
tigers, older people were more likely to have negative opinions as
compared to positive or neutral opinions, than younger people.

Community
The beliefs of an individual about right and wrong are shaped
by the society they live in. It has been found that societal
factors influence tolerance, perception, and eventually poaching
of large carnivores more than the sentiment of an individual
regarding retaliation or threat to life (Treves and Bruskotter,
2014). So, the community to which a person belongs shapes
their opinion towards loss-causing wildlife (Kretser et al., 2009).
Certain communities in Panna, owing to their high resource
dependency on the reserve forest (such as the Yadavs), have also
suffered higher losses due to tigers, and hence harbour more
negative sentiments towards tigers.

Age of Last Livestock Lost
People who lost mature and more costly cattle were more likely
to be negative towards tigers as compared to people who lost

immature and less costly cattle. Indicating that among the people
facing direct losses due to tigers, those experiencing higher
economic lossmay becomemore intolerant towards them (Rocha
and Fortes, 2015).

Compensation Received
In Panna, households that have faced loss and were compensated
for it weremore positive towards tigers than households that have
faced loss and not been compensated. Compensating people for
their losses can significantly decrease their killing of carnivores
(Hazzah et al., 2014). It has been observed that when local
communities are benefitted by the presence of large carnivores
either in the form of tourism benefits or compensation for loss,
coupled with benefits from the forest in the form of free fodder
(Naughton-Treves et al., 2003; Hazzah, 2007; Banerjee et al.,
2013) people are more tolerant and in favour of conservation.

Sariska Tiger Reserve

Forest Dependence and Community Beliefs
Sometimes communities have been found to be highly tolerant
of a large carnivore, even in face of high loss, because of their
inherent values and the financial capability to bear the losses
(Zimmermann et al., 2005). Unlike Panna, people in Sariska do
not sell NTFP, but by depending on forest for fodder, they make
considerable savings. This dependence of people on fodder plays
a critical role in shaping their opinions. It has been observed that
forest dwellers that enjoy grazing rights inside protected areas
are more likely to coexist with large carnivores (Banerjee et al.,
2013). In Sariska, local communities make a huge profit from
selling milk products, the economics of which are sustained by
free fodder and fuelwood from reserve forest, therefore, people
who were drawing more benefit from the forest were also more
positive towards the tigers. Moreover, in Sariska tigers are an
important part of their legends and faith, and the people in
general are very religious. In cultures across the world, tolerance
towards carnivores is linked to their cultural and religious beliefs
(Meena et al., 2021) because of which they see some carnivores
as beneficial (Baynes-Rock, 2013) or revere them (Banerjee et al.,
2013) even in the face of HWC (Can and Macdonald, 2018). In
several cases, tolerance stemming from culture and beliefs has
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FIGURE 6 | Decision tree of attitudes of households that have faced livestock

loss due to tiger in Sariska Tiger Reserve.

led to the long-term coexistence of carnivores such as Ethiopian
hyenas and Gir lions with human beings (Banerjee et al., 2013;
Baynes-Rock, 2013). Religion helps rural uneducated people
rationalise risk (Inskip et al., 2016), thereby increasing the coping
capacity of people towards loss-causing wildlife (Gogoi, 2018).

Tourism
Some people in Sariska were also positive towards tigers
because they are involved in tourism activities as either vehicle
owners, drivers, or guides. Eco-tourism is advocated to counter
the losses faced by communities due to wildlife, because it
incentivizes them for living in close proximity to wildlife, hence
reducing negative attitudes (Hemson et al., 2009). However,
in Sariska, even though some were being benefited by tiger
safaris, benefits were largely limited to only two villages out of
the 28 residing within the CTH. As also highlighted by other
studies, communities often perceive tourism to be profitable for
“government” and not them, because the profits from tourism are
shared by very few in the community (Hemson et al., 2009).

Recommended Strategies for Management
of Attitudes
Cost and Benefit
Contrary to what might be expected, allowing people to
eliminate conflict-causing carnivores does not change their
attitude towards the carnivore or improve tolerance (Browne-
Nuñez et al., 2015). However, reducing tangible costs through
compensation and increasing tangible benefits through
ecotourism might be a good strategy (Kansky et al., 2016).
People should be compensated for their losses immediately

and the compensation process needs to be simplified. In the
case of Sariska, benefits from tourism have been found to be
correlated with support for the reserve in the past (Sekhar,
2003). Benefits incurred by tiger tourism should be spread out
by encouraging local stakeholders over outsiders, in both of the
reserves. At the same time letting forest-dwelling communities
retain grazing or NTFP collection rights may be crucial in
fashioning attitudes towards reserve management and wildlife.
In Sariska, respondents who were getting more benefits from
the forest were more positive towards tigers. This is because
people make substantial profits from their dairy business, such
that a few losses incurred by tigers may not make them negative.
However, if they are not allowed to graze in the forest, and that
in turn affects their capability to keep large livestock holdings,
resulting in less profit, then the same number of livestock lost to
tigers may invoke negative emotions.

Monetary incentives, therefore, are effective in the immediate
alleviation of negative attitudes. However, incentives may work
better if they are paired with social norms and educating people
about the risk and benefit of the carnivore as well as, improving
relationship with reserve management (de Pinho et al., 2014;
Harvey et al., 2017).

Education and Gender
Since the level of education and knowledge about species
influence attitudes towards wildlife (Pinheiro et al., 2016; Karanth
et al., 2019; Meena et al., 2021), when people are educated about
the benefits of the species, they becomemore tolerant (Bruskotter
and Wilson, 2014). Poor knowledge about the species itself can
lead to people attributing their loss to carnivores (Marchini and
MacDonald, 2018). Thus, educating people about carnivores may
decrease their sense of loss. Moreover, when people have correct
knowledge about a carnivore, they also fear them less (Marchini
and Macdonald, 2012) and will respond appropriately to conflict
situations. Therefore, educating people can make them more
positive towards carnivores, especially women, by allaying their
fears and encouraging conservation values.

Receiving formal education and especially higher education
inclines individuals towards conserving the environment (GEM
Report, 2015). In both our study areas where formal education
levels are low, and there are no regular programs for spreading
awareness about conservation among the local communities; a
multi-pronged approach is required, which firstly, focuses on
ensuring formal education for both children, as well as, adults,
especially women. Secondly, conducting conservation education
and awareness programs, to reach the masses not covered
by formal education. Lastly, sharing indigenous knowledge
to promote traditional conservation values [Global Education
Monitoring (GEM) Report Team, 2016]. Conservation education
programs that take advantage of traditional beliefs and highlight
the benefits of carnivores in a manner that is relatable to the
target communities may make people more accepting of large
carnivores and pro-conservation (Carter et al., 2012; Gebresenbet
et al., 2018). Studies have suggested involving religious leaders in
places where attitudes towards carnivores are guided by religious
sentiment (Hazzah, 2007). Therefore, roping in local religious
leaders for promoting tiger conservation may make attitudes
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TABLE 6 | Multinomial logistic regression model explaining the attitude of people facing loss towards tiger in Sariska Tiger Reserve: Parameter estimates.

Attitudea Parameters B Std. Error Wald df p-value Exp(B)

Neutral Intercept −1.324 0.884 2.243 1 0.134

Value of fodder obtained

from forest

0.000 0.000 2.786 1 0.095 1.000

(Gender = F) 1.793 0.711 6.354 1 0.012 6.010

(Gender = M) 0b 0.0 0.0 0 0.0 0.0

(Species of last livestock

lost = Buffalo)

0.298 0.792 0.141 1 0.707 1.347

(Species of last livestock

lost = Cow)

0b 0.0 0.0 0 0.0 0.0

Negative Intercept 0.024 0.550 0.002 1 0.965

Value of fodder obtained

from forest

0.000 0.000 0.210 1 0.647 1.000

(Gender = F) 1.442 0.535 7.274 1 0.007 4.228

(Gender = M) 0b 0.0 0.0 0 0.0 0.0

(Species of last livestock

lost = Buffalo)

−0.898 0.519 2.991 1 0.084 0.407

(Species of last livestock

lost = Cow)

0b 0.0 0.0 0 0.0 0.0

aThe reference category is: positive.
bThis parameter is set to zero because it is redundant.

more positive in both of the reserves, especially in the case of
the elderly, who might respond to religious values more than
conservation ethics.

Women have responded very positively to environmental
education in the past, which has resulted in them supporting
the conservation of endangered species (WWF TAL Project,
n.d.). They have further turned into educators themselves,
teaching their children and larger community the conservation
value of a species and even employing this knowledge for
income generation (Hausheer and Waters, 2016). Arjunan
et al. (2006) found that in the Kalakad-Mudanthurai Tiger
Reserve in India, women were more positive towards the
tiger and its conservation than men. The positive opinion was
a result of an eco-development project that was benefiting
women more than men were. Similar efforts can be made
in Sariska and Panna, by strengthening eco-development
committees and ensuring women’s participation in them,
so that women not only become aware of conservation
issues but also become active participants in natural
resource management decision-making at the household
and village levels.

Summary
Understanding the attitude of people towards tigers and factors
that help formulate these attitudes is critical to ensure the long-
term persistence of tigers in India, especially in habitats where
they have been reintroduced. We found gender and education
to be important determinants of attitudes towards reintroduced
tigers. Encouraging education, particularly that of rural women,
should thus be aimed at, to ensure people’s participation in the
conservation of large carnivores. If people do not feel safe and
secure, it creates challenges for the protection of large carnivores,

especially in the human interface areas. The best way forward
would be to ensure a shared vision and integrate both livelihood
and conservation aspects into the governance and management
actions. Consultation with local communities should thus be
an integral part of the planning and implementation process
for any conservation program. More so, in the case of costly
conservation programs like translocation/reintroduction,
which directly impact the lives and livelihoods of the
forest-dwelling communities.
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