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Cattle ranchers’ attitudes to conflicts with jaguar Panthera onca in the

Pantanal of Brazil

A. Zimmermann, M.J. Walpole and N. Leader-Williams

Abstract Across its range in Latin America the jaguar
Panthera onca is threatened by habitat loss and through
conflict with people. In the Pantanal of Brazil, where
large areas of land are devoted to cattle ranching, jaguars
often attack livestock and are persecuted by ranchers.
However, the extent to which livestock predation and /or
other socio-economic factors affect ranchers’ tolerance
of jaguars is unclear. This study examined ranchers’ atti-
tudes towards jaguars and conservation in the northern
Pantanal in order to identify ways of resolving jaguar-
rancher conflict. The results suggest that most respon-
dents supported the conservation of the Pantanal but that
attitudes towards jaguars were mixed and difficult to
predict on the basis of socio-economic factors. Attitudes

towards jaguars were more closely related to respon-
dents’ age and relative wealth than to jaguar-related ben-
efits through tourism or costs through cattle predation.
Whilst efforts to reduce cattle losses are needed, it may be
equally as important for conservation initiatives to focus
on the inherent appreciation of the natural value of the
Pantanal within this ranching community.

Keywords Attitudes, conservation strategies, human-
wildlife conflict, jaguars, livestock predation, Pantanal,
Panthera onca.
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Introduction

Wildlife-human conflict is a widespread conservation
issue of increasing concern to conservationists (Wood-
roffe et al., 2005). Livestock is often killed by predators
living close to farmland and pastures (Nyhus & Tilson,
2004; Patterson et al., 2004). Livelihoods can be severely
affected by such depredation, generating negative
attitudes and persecution of the culprits (Woodroffe &
Ginsberg, 1998; Hussain, 2003).

The extent to which people tolerate wildlife damage
may be influenced by various socio-economic factors,
including relative wealth, levels of education, the extent
to which people derive monetary or other benefit from
wildlife, and the magnitude of wildlife-associated costs
(Oli et al., 1994; de Boer & Baquete, 1998). However,
personal values also have an important influence on
attitudes towards conservation (Naughton-Treves et al.,

A. Zimmermann' (Corresponding author), M.J. Walpole? and
N. Leader-Williams Durrell Institute of Conservation and Ecology,
University of Kent, Canterbury, CT2 7NS, UK.

'Current address: Conservation Department, North of England Zoological
Society, Zoological Gardens Chester, Chester, CH2 1LH, UK.
E-mail a.zimmermann@chesterzoo.org

2Current address: Fauna & Flora International, Great Eastern House,
Tenison Road, Cambridge, CB1 2TT, UK.

Received 10 January 2005. Revision requested 21 April 2005.
Accepted 7 June 2005.

406

2003). Therefore, understanding which factors influence
attitudes and tolerance in different situations is key to
choosing and targeting the most appropriate solutions,
whether mitigation to reduce losses (Ogada et al., 2003),
education to improve awareness (Marker et al., 2003), or
benefit generation to provide incentives (Mishra ef al.,
2003).

In Central and South America conflict between jaguars
Panthera onca and cattle ranchers is common and leads to
serious livelihood losses and the killing of many jaguars.
The jaguar, categorized as Near Threatened (IUCN,
2004), is the third largest cat species and exists in a wide
variety of habitats, within and outside protected areas
(Nowell & Jackson, 1996). The jaguar’s natural prey base
is extremely diverse, with over 85 species recorded in
its diet across different parts of its range (Mondolfi &
Hoogesteijn, 1986; Nowell & Jackson, 1996). Domesti-
cated animals including cattle, horses, donkeys, dogs and
pigs also constitute important prey items. Many cattle
ranches in South America occupy formerly prime jaguar
habitat, and therefore livestock has become easy prey for
jaguars in Brazil and Venezuela (Crawshaw & Quigley,
1991; Hoogesteijn ef al., 1993).

Although livestock losses to jaguars have been quanti-
fied in a number of sites, there have been few studies of
its impact on local attitudes. A recent study by Conforti
& Azevedo (2003) measured attitudes towards jaguars
around the 1,700 km? Iguagu National Park in Brazil.
Unlike the Iguacu region, the 200,000 km? Pantanal in
Brazil is a major stronghold for jaguars globally. The
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Pantanal, however, lacks an extensive network of pro-
tected areas, and jaguars must coexist with ranchers on
private lands if they are to survive in this economically
important region. Therefore, an understanding of the
attitudes of the ranchers, who make most decisions
about land use in the Pantanal, is vital for the conserva-
tion of the global jaguar population. Our study not only
explores the attitudes and conservation values of ranch-
ers, but also seeks to disentangle the effects of economic
costs and benefits, social factors, and intrinsic values
upon such attitudes, placing the results in the context of
future jaguar conservation strategies.

Study area

The Pantanal is the world’s largest wetland and spans
some 200,000 km? across the borders of Brazil, Bolivia
and Paraguay (Coutinho et al., 1994; Por, 1992; Fig. 1). The
region was settled by cattle ranchers over 200 years ago
(Wilcox, 1999). The first ranches were many hundreds of
thousands of hectares in area, but were later subdivided
amongst sons and so the largest of today’s ranches are
c. 100,000 ha. Nevertheless, c¢. 98% of the Pantanal
remains privately owned (Gottgens et al., 1998).

The study took place in the northern Pantanal, cover-
ing the administrative districts of Caceres, Poconé and

Attitudes to jaguars in Brazil

Bardo de Melgaco in the Brazilian state of Mato Grosso.
The study area was defined by the federal boundaries
of each district, except to the north where the Pantanal
biome recedes before the northern limits of Caceres and
Poconé districts. The total area of the three districts
within the Pantanal biome is approximately 35,700 km?,
comprising c. 26% of the Brazilian Pantanal. There are
two protected areas in the northern Pantanal, Estagdo
Ecolégica Taiama (120 km?) and Parque Nacional do
Pantanal (1,400 km?) with its three associated private
reserves (530 km?), leaving 33,650 km? available for
ranching. The only road leading into the Pantanal is the
150 km-long Transpantaneira, alongside which are many
ranches.

The last status surveys of jaguars in the Pantanal date
from the 1980s (Crawshaw & Quigley, 1991; Quigley &
Crawshaw, 1992). However, ranchers state that jaguars
are present in all three districts of the northern Pantanal,
although their distribution is patchy. Generally, the
highest densities of jaguars occur on both sides of the
Paraguay River, in the southern parts of Caceres and
Poconé districts.

Methods

A structured questionnaire in Portuguese was adminis-
tered by interview during May-June 2000 to ranchers
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from each district. Some properties near the Transpan-
taneira could be visited on site but many others were
inaccessible overland. Hence, many ranchers were inter-
viewed in their second residences in the nearest towns
or at cattle auctions and lasso club events. By interview-
ing most ranchers away from their ranch, bias towards
selecting accessible over inaccessible ranches was
reduced. As a result, the ranches of respondents were
widely distributed across the study area (Fig. 1).

Following a series of socio-economic questions con-
cerning the age of respondents, the size of ranch, number
of cattle, and number of dependents, respondents were
asked about their experiences of jaguars, including the
number of cattle predated on their ranch in the preceding
full calendar year. They were also asked about their
involvement in, and the benefits derived from, tourism.
Attitudes were explored using a series of suggested
statements regarding jaguars and conservation, and
responses were recorded on a five-point Likert scale
(Appendix).

Analysis was conducted using SPSS v.10 (SPSS Inc.,
Chicago, USA). Descriptive statistics were derived for
all factual and attitudinal questions. Bivariate analyses
were conducted between individual attitude statements
and potential explanatory variables. Relationships with
categorical variables, such as age class and dependence
upon tourism, were analysed using the y? test. Relation-
ships with continuous variables such as ranch area,
number of cattle, cattle density, number of cattle lost
to jaguars, and proportion of cattle lost to jaguars, were

Table 1. Summary of all attitude statement results.

examined using two-sample f-tests. For these and subse-
quent analyses the explanatory variables were log;,
transformed to better approximate a normal distribution.
The answers to six of the jaguar attitude statements
were combined into a single additive score (cf. Mehta &
Kellert, 1998; Walpole & Goodwin, 2001). Answers to
each question were coded from zero to four (strongly
negative, negative, unsure, positive, strongly positive),
and the codes summed to create a combined score from
zero to 24, with higher scores indicating a more positive
overall attitude to jaguars. The internal consistency of
this combined score was high (Cronbach’s alpha = 0.70),
suggesting that it was truly additive and reflective of
overall attitude. Relationships between the combined
score and potential explanatory variables (respondent’s
age, ranch size, cattle herd size and density, reported
cattle losses, and involvement in tourism) were analysed
using t-tests, analysis of variance and Pearson’s correla-
tion coefficient. Multiple stepwise linear regression
was used to identify which combination of explanatory
variables best predicted the overall attitude score.

Results
Characteristics of sample

Fifty respondents completed the questionnaire, most of
whom were 41-50 years old and most (66%) had lived
at their ranch for 20 years or more. Ranch sizes varied
greatly, but the majority (56%) were <5,000 ha in size

Attitude statement

Agreement rate (%)*

Jaguars are a threat to cattle 82
Jaguars are a threat to humans 34
At this ranch we cannot tolerate jaguars taking any cattle 64
I'would be happier if there were no jaguars at all 40
Jaguars deserve protection 74
A solution to the problem of jaguar preying on cattle needs to be found 90
Jaguar predation on cattle is a problem that the local authorities should address 80
The jaguar problem is for each ranch to solve on its own 44
I/we would like to receive help at this ranch in solving the jaguar depredation issue 94
I benefit directly from tourism 20
Tourism in the Pantanal is disruptive to my lifestyle and traditions 20
I'am worried about the effects of the construction of the Hidrovia 42
I am in favour of paving the Transpantaneira 36
The Pantanal needs more development 82
The nature/ wildlife of the Pantanal is a national treasure 100
The nature/ wildlife of the Pantanal is adequately protected 12
I am worried about the future of the Pantanal’s nature/ wildlife 94
I consider myself aware of conservation problems in the Pantanal 96
The Pantanal needs more national parks or nature reserves 46
The existing laws are useful in protecting Pantanal wildlife 22
I am concerned about overfishing in the Pantanal 92
I'would like to communicate more with conservation scientists and organisations 86

*% of respondents who strongly agreed with the statement
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(median = 4,000 ha, mean = 12,950 + SE 3,174 ha). The
total area of land owned by all respondents combined
was 647,504 ha, which covers 19% of the area available
for ranching within the northern Pantanal. The majority
(56%) of respondents owned 1,000 or less head of cattle
(median = 1,000, mean = 1,980 + SE 418). There was a
positive relationship between log (ranch size) and log
(number of cattle) (r = 0.622, P < 0.001) but a negative
relationship between log (ranch size) and log (cattle
density) (r = 0.512, P < 0.001). Most (82%) respondents
were not presently active in tourism. Those involved
in tourism (n = 9) had fewer cattle than other ranchers
(ti=3.14,P < 0.01).

Livestock predation by jaguars

Most (82%) respondents have suffered cattle losses to
jaguars and most (66%) believed that jaguar attacks
were becoming more common. Most respondents (62%)
reported that jaguar attacks did not show any clear sea-
sonal pattern. Of ranchers claiming to have lost cattle
to jaguars in 1999, the average number lost that year
was 23 + SE 4.3, representing 2.3% of cattle holdings.
There was a positive relationship between cattle lost
and both log (ranch size) and log (number of cattle)
(r=0413, P <0.01, and r =0.541, P < 0.001, respec-
tively). However, the proportion of cattle lost declined
with increasing ranch size and with cattle numbers
r = —0.590 and —0.716, both P < 0.001).

Attitudes towards jaguars and conservation

Most respondents (82%) perceived jaguars as a threat to
cattle, whereas fewer (34%) perceived them as a threat to

Number of respondents

Flood

Drought

Disease
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humans. Most (94%) felt that it was important to solve
the problem of cattle predation and wished to receive
help with this, while most (80%) felt that local authorities
should be addressing the issue. More than half (64%) of
respondents could not tolerate jaguars on their ranch,
but only 40% would be happier if there were no jaguars
at all. Paradoxically, 74% felt that jaguars deserve protec-
tion. When asked about the extent of losses of cattle to
jaguars, 60% expressed much concern over the issue.
From a list of problems that commonly affect ranching,
38% perceived the jaguar to be of most concern (Fig. 2).

The sensitive issue of whether ranchers still shoot
jaguars was explored by asking respondents whether
other ranchers in the northern Pantanal killed jaguars to
prevent cattle losses. Most respondents (88%) replied
yes, 10% responded with a more cautious maybe or don’t
know and 2% said no.

Ranchers mostly agreed about a number of wider con-
servation issues. All respondents felt that the Pantanal
is a national treasure, and most (94%) were worried
about its future. Most (88%) felt that the Pantanal is
not adequately protected and 78% believed that existing
laws were not sufficient to protect its wildlife. However,
respondents were divided in their opinions about
whether the Pantanal needs more protected areas (46%
in favour).

Factors influencing attitudes to jaguars

There were few clear relationships between attitudes
towards jaguars and underlying socio-economic factors.
Unsurprisingly, those who thought jaguars were a threat
to cattle had reported significantly more cattle losses
(ty= —3.12, P < 0.01), as had those that worried about

Varies with
year

Rustling Jaguar

Fig. 2 Respondents’ perceptions of the main problems affecting their income from cattle.
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losses (F, , = —16.7,P < 0.001). Equally, those who indi-
cated that they could not tolerate jaguars taking cattle on
their ranches had lost a marginally higher proportion of
their cattle than more tolerant respondents (t;; = —1.97,
P = 0.058).

Values for the combined jaguar attitude score ranged
from 2 (very negative) to 24 (very positive), with a
mean score of 13.4 + SE 0.68. There was no significant
relationship between the combined attitude score and
area of ranch, number of cattle, number or proportion
of reported cattle losses, or involvement in tourism.
However, there was a weakly significant negative
relationship with cattle density (r = —0.332, P < 0.05;
Fig. 3a). Equally, there was a weak relationship with
the age of respondents (Fsy =272, P < 0.05), in that
respondents >60 years old held more negative views
of jaguars than younger respondents (Fig. 3b). Multiple
regression did not reveal any combination of variables
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Fig. 3 Relationship between combined attitude scores (see text for
details) of each rancher towards jaguars and (a) log cattle density
on each ranch, and (b) age of respondent. Open circles in (b)
represent outliers.

that could better explain the overall pattern of jaguar
attitude scores.

Discussion
Attitudes towards jaguars and conservation

The results suggest that the ranchers of the northern
Pantanal suffer livestock losses that they are mostly not
willing to tolerate, and yet they also appreciate the intrin-
sic natural value of the Pantanal and regard its conserva-
tion as important. Ranchers often considered the jaguar
to be the most beautiful animal in their environment
(survey respondents, pers comm.) but, as reflected by
their attitudes, this perception is no guarantee that
they will protect it. Their response to the statement
‘jaguars deserve protection” was often ‘yes, but not on
my ranch’. Where ranchers were sympathetic to jaguar
conservation, this appeared to originate from personal,
pro-conservation attitudes.

Research undertaken across the tropics suggests that
wildlife-associated costs reduce tolerance and support
for conservation and vice versa (Newmark ef al., 1993;
de Boer & Baquete, 1998). Other studies have shown the
importance of education and other socio-economic fac-
tors (Fiallo & Jacobson, 1995). The magnitude of livestock
predation documented in this study (c. 2-3%) is not dis-
similar to that recorded for other large cats in a range
of locations (Oli et al., 1994; Davies & du Toit, 2004;
Patterson et al., 2004). Yet in the northern Pantanal the
broad spectrum of attitudes among ranchers does not
appear to be heavily affected by socio-economic factors,
nor by benefits gained through tourism, nor the costs of
cattle predation. In fact, a number of the respondents
who held strongly positive attitudes towards conserva-
tion and the protection of jaguars suffered extensive
cattle losses and did not enjoy supplementary income
from conservation.

The ranchers of the Pantanal have high standards of
living compared with, for example, subsistence farmers
in Africa who also suffer livestock losses to large carni-
vores. Relatively higher incomes may help to decouple
their overall attitudes towards their losses. As a result,
attitudes become shaped principally by individual
perceptions, beliefs and values, influenced by education,
upbringing, tradition, and culture.

Solutions for conservation and conflict resolution

Although ranchers agreed that the Pantanal needed
better protection, opinions over the need for more pro-
tected areas were divided. In 1990 the Instituto Brasileiro
do Meio Ambiente e dos Recursos Naturais Renovaveis
(IBAMA) launched the Reserva Particular do Patrimonio
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Natural scheme to expand Brazil’s protected area net-
work through land tax exemption options in return for
designating land for conservation purposes (IBAMA,
2000). However, several ranchers commented that they
subscribed to the scheme not because of tax savings,
which they said were minimal, but because they cared
about protecting the Pantanal.

Because law enforcement is logistically difficult in the
Pantanal, conservation strategies on privately owned
land may still need to rely on voluntary or self-enforcing
mechanisms. Therefore, the Pantanal ranchers who
are proud of their natural heritage and hold positive
attitudes towards conservation are a powerful asset for
future conservation planning. Our results suggest that
incentive-based approaches (Hutton & Leader-Williams,
2003) such as tourism may not necessarily be the most
important tool for improving or maintaining tolerance
and support among Pantanal ranchers towards jaguars.
Although benefits of tourism are generally welcomed,
they have often been over-promoted as a panacea for
conservation. In reality, benefits are limited, community-
based tourism is rarely sustainable (Kiss, 2004) and most
ranches are too inaccessible to attract profitable numbers
of tourists. Instead, many ranchers expressed interest in
trophy hunting as an option to reduce conflict.

Theoretically, a problem of wildlife conflict involving
a large cat should lend itself to a strategy of sustainable
extractive use, because it is possible for a professional
hunter to track down the individual problem animal
(Almeida, 1990). This would not only directly solve the
rancher’s problem and provide an incentive for tolerat-
ing losses, but would also address the welfare issue that
jaguars are often shot and debilitatingly maimed by
ranch workers. Yet if ranchers” views about the protec-
tion of jaguars are driven by their individual philoso-
phies towards conserving charismatic species, then there
may be no need to place financial value on these animals.

As long as ranchers and their workers perceive jaguars
to be a problem, some will continue to persecute them.
An alternative approach therefore may be to focus on
reducing livestock predation to reduce the costs of con-
flict. The traditional husbandry practice in the Pantanal,
where cattle are left to roam freely, exacerbates the
problem. Simple changes to cattle husbandry practices
in Venezuela have helped reduce the risk of jaguar
depredation (R. Hoogesteijn, pers comm.), and similar
techniques have been used to combat large carnivore
depredation in Africa (Ogada et al., 2003).

Alongside mitigation methods, our results suggest
that any solution to the problem could also include
education and raising awareness to maintain positive
attitudes and increase tolerance. Such an approach has
proved successful in raising the tolerance of cattle ranch-
ers in Namibia towards cheetah, and reducing persecu-
tion (Marker et al., 2003). In the case of the Pantanal,
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it is important to build on the positive baseline of
conservation values within the ranching community.
For example, one community-based jaguar conflict
management programme in the southern Pantanal
(Zimmermann, 2003) has already used the insight gained
in this study to create a rancher-oriented participatory
approach to human-jaguar conflict mitigation.
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