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Abstract Carnivore conservation depends on people’s
willingness to implement management practices to reduce
threats to carnivores and mitigate conflicts between carni-
vores and domestic animals. We assessed the willingness
of rural communities in central-southern Chile to () con-
serve carnivores, and () adopt management practices to re-
duce predation of domestic animals, a key factor triggering
carnivore–human conflicts in rural areas. The study focused
on five carnivores: the chilla Lycalopex griseus, the culpeo
Lycalopex culpaeus, Darwin’s fox Lycalopex fulvipes, the
guiña or kodkod Leopardus guigna, and the puma Puma
concolor. We found that rural communities perceived that
threats towards carnivores rarely occurr in their region, con-
trary to the literature on this subject; people’s attitudes dif-
fered depending on the carnivore; and people were willing to
adopt management practices to help conserve carnivores
(e.g. overnight protection of domestic animals and invest-
ment in infrastructure for henhouses and cowsheds), except
leashing dogs. The willingness to conserve carnivores and
adopt practices that would help do so may be associated
with how these measures affect people’s well-being.
Although rural communities would like carnivores to be
conserved, this cannot be achieved unless some pivotal
practices, such as management of domestic dogs, are
adopted by these communities. For successful biodiversity
conservation outcomes in human-dominated landscapes,
the social incentives necessary for rural communities to
adopt appropriate management practices must be identified
and implemented.

Keywords Attitudes, carnivores, domestic animal, human–
wildlife conflict, livestock, Nahuelbuta Range, predation,
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Introduction

The attitude of people is an underlying factor in social
support for carnivore conservation and recovery

programmes (Hågvar, ; Beedell & Rehman, ;
Romañach et al., ; Schumann et al., ). Carnivores
living in anthropogenic landscapes are often persecuted
and hunted by rural communities (Zimmermann et al., ;
Romañach et al., ; Soto-Shoender & Giuliano, )
because of predation on domestic animals and the effects
of this on people’s well-being (Woodroffe & Ginsberg,
; Campbell & Alvarado, ; Dickman et al., ).
However, as a number of threats to carnivore survival
arise from human activities (e.g. poaching, habitat conver-
sion, management of domestic animals), the conservation
of carnivores will ultimately depend on people’s willingness
to reduce or manage these threats. Assessing attitudes to-
wards carnivores and the willingness of local communities
to adopt practices to control threats to carnivores could
increase conservation opportunities in human-dominated
landscapes. This has been emphasized as a challenge by
the – strategic plan of the Convention on
Biological Diversity (CBD, ).

Experience and attitudes (i.e. the psychological tendency
that is expressed by evaluating a particular entity with
some degree of favour or disfavour; Eagly & Chaiken,
) determine people’s environmental behaviours
(Evans & Lepore, ; Knez et al., ). For instance,
awareness of the occurrence of threats to biodiversity in
a particular area, and previous experience of predation
of domestic animals by carnivores could affect social sup-
port for predators in human-dominated landscapes
(Evans & Lepore, ). If positive attitudes towards carni-
vores were to increase, the adoption of carnivore-friendly
management practices to reduce predation on domestic
animals could become more widespread (Amador-Alcala
et al., ), thus supporting the persistence of carnivore
populations in these landscapes (Breitenmoser et al., ;
Amador-Alcala et al., ; Soto-Shoender & Main, ).

Many native carnivore populations exist in production-
oriented lands where there is a lack of control of human-
derived threats, such as invasive species, habitat modification,
and retaliation for carnivore predation of livestock (e.g. Butler
et al., ; Inskip &Zimmermann, ; Vanak&Gompper,
; Amador-Alcala et al., ; Soto-Shoender & Main,
; Moreira-Arce et al., ). The opportunity to conserve
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carnivores in these landscapes depends on people’s awareness
of the main threats to carnivores described by the scientific
community, and their willingness to adopt management prac-
tices to reduce carnivore predation of livestock, both of which
are fundamental underlying factors for carnivore–human
coexistence (e.g. Inskip & Zimmermann, ; Campbell &
Alvarado, ; Amador-Alcala et al., ; Soto-Shoender
& Main, ; Zorondo-Rodríguez et al., ; Dorresteijn
et al., ; Fernández-Gil et al., ; Amit & Jacobson,
b). We addressed these challenges by assessing () peo-
ple’s perception of the frequency of occurrence of threats to
carnivores, and () people’s willingness to conserve native
carnivores and to adopt a set of management practices to
reduce losses of domestic animals. We used data collected
among rural communities of the Nahuelbuta Range, a
human-dominated landscape in the coastal region of
central-southern Chile.

Study area

The Nahuelbuta Range is one of the most modified ecosys-
tems in Chile. Historically this region was covered by con-
tinuous forest comprising evergreen trees and Nothofagus
species (Echeverria et al., ), but now the landscape is
a mosaic of human-dominated lands comprising a combin-
ation of exotic tree plantations of Monterey pine Pinus ra-
diata and Eucalyptus spp., agricultural lands, and remnants
of native forest at various successional stages (Echeverria
et al., ). Several factors, including land-use changes in
the th century, displaced indigenous Mapuche communi-
ties towards the highlands, and new settlements comprising
mainly creoles (multiracial Latin Americans) and European
colonists, were established (Wolodarsky-Franke & Díaz,
). Today, rural communities are characterized by scat-
tered homes within an agricultural and forestry landscape,
and include both Indigenous and non-Indigenous people.
Road connectivity is poor, health services and secondary
schools are scarce, and most income is derived from wood
extraction and the collection of non-timber forest products
(Wolodarsky-Franke & Díaz, ), a common economic
activity in most rural landscapes of southern Chile
(Smith-Ramírez et al., ). Access to primary schools,
electricity and drinking water is limited. These localities
are recognized by the Chilean Government as territories
of extreme poverty (SUBDERE, ). Some rural settle-
ments in the region belong to the Indigenous Development
Area Puel Nahuelbuta, which was established by the
Chilean government in  in recognition of ancestral
uses of the territory and the close relationship between
Mapuches and local biodiversity (MDS, ).

Despite its altered condition the Nahuelbuta Range still
hosts a diverse carnivore community comprising species
that are commonly perceived as predators of domestic ani-
mals in similar landscapes in southern Chile (Silva-

Rodríguez et al., ; Zorondo-Rodríguez et al., ), in-
cluding the chilla Lycalopex griseus and culpeo Lycalopex
culpaeus foxes, guiña Leopardus guigna and puma Puma
concolor, all of which are categorized as Least Concern on
the IUCN Red List, except the guiña, which is categorized
as Vulnerable (IUCN, ). The region is also home to
a small population of the Endangered Darwin’s fox Lycalo-
pex fulvipes (Moreira-Arce et al., ). The protected areas
in the Nahuelbuta Range (e.g. Nahuelbuta National Park, 
km) do not meet the ecological requirements for maintain-
ing viable populations of some of these species (Simonetti &
Mella, ; Acosta-Jamett et al., ), and therefore their
survival depends on being able to exist in lands with numer-
ous small villages surrounding protected areas.

Methods

During December –January  we conducted a semi-
structured questionnaire survey in three localities around
Nahuelbuta National Park: Alto los Ríos, Vegas Blancas
and Elicura (Fig. ). Questionnaires were administered dur-
ing local neighbourhood council meetings, which included a
total of  residents from all localities, in  five-person
groups and one seven-person group. In contrast with indi-
vidual interviews, grouping promotes discussion, eliciting
contrasting views, encouraging reflection and producing in-
depth explanations of the reasoning behind the responses
given (Newing et al., ). Each group was mediated by
a researcher to control for, among other issues, () misun-
derstanding of the questions, () any need for clarifica-
tion, () recognition of the carnivores being considered,
() loss of focus, () complacency, and () individual per-
sonalities. We are aware that one of the limitations of this
study relates to unmeasured variables that could have in-
fluenced our findings. For example, because we captured
data by group we were unable to test if attitudes differed
among Indigenous and non-Indigenous individuals. Prior
to the survey the questionnaire was tested on a subsample
of  individuals to assess whether the questions were
understandable. All individuals consented to participate
in the survey.

We focused on the chilla, culpeo, guiña, puma and
Darwin’s fox, investigating four matters: () self-reported
threats to carnivores, () self-reported predation on domestic
animals, () willingness to conserve carnivores, and () will-
ingness to adopt management practices for domestic an-
imals. The questions posed were open, to elicit explanations
and understanding of people’s reports. The questions used
to assess people’s attitudes followed similarly structured
questions suggested by Evans & Lepore ().

Self-reported threats towards carnivores We asked ‘How
often do the following activities occur around the Nahuel-
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buta Range?’ (a) Deforestation and replacement of native
forest by exotic plantations, (b) forest fires, (c) attacks on
carnivores by domestic dogs, and (d) human hunting
of carnivore prey. We included forest fires as an
anthropogenic threat to biodiversity because almost all
forest fires in Chile are a result of human rather than
natural causes (González et al., ). People reported the
occurrence of each of the threats on a six-point Likert
scale: , never/almost never; , low–medium frequency;
, medium frequency; , medium–high frequency; , high
frequency; , always (Newing et al., ).

Self-reported predation of domestic animals People re-
sponded to ‘How often do the following carnivores
attack your domestic animals?’ using the same six-point
Likert scale used for threats. Using this scale we also asked
people how often they used lethal control on each of the five
carnivores to mitigate loss of domestic animals.

Willingness to conserve carnivores To evaluate people’s
willingness to conserve the five study carnivores we asked
‘How much do you support the conservation of each the
following carnivores?’ Responses were on a six-point
Likert scale: , strong rejection; , medium rejection; , low
rejection; , low support; , medium support; , strong
support.

Willingness to adopt management practices for domestic
animals We assessed people’s willingness to adopt a set of
practices that could reduce predation of domestic animals

and decrease the pressure on carnivore survival. We asked
‘How willing are you to adopt each of the following
management practices for domestic animals?’ (a) overnight
confinement of poultry in henhouses, (b) investment in
henhouse infrastructure, (c) overnight confinement of
livestock, (d) investment in cowshed infrastructure, (e) pastu-
rage in places with low predation risk, (f) restriction of the
use of summer pasturage, (g) caring for livestock and/or
poultry with guard dogs or by owners, (h) dogs being tied
up on the property, and (i) dogs being free to roam the
property. The differences between the last three practices are
related to the specific objective of using dogs, and the type of
dogmanagementon theproperty.Wemeasured their answers
on a six-point scale: , fully disagree; , disagree; , slightly
disagree; , slightly agree; , agree; , fully agree.

Results

Self-reported threats towards carnivores Participants
reported that human hunting of carnivore prey occurs
with moderate frequency (median = .; Table ), and
forest fires are the least frequent threat. Deforestation and
replacement of native forests by exotic plantations, and
attacks by domestic dogs, were reported as the most
frequent threats to native carnivores (median = .; Table ).

Self-reported predation of domestic animals Participants
reported that the predation of domestic animals by
carnivores varied between species. Attacks by culpeo and

FIG. 1 Rural communities (black circles)
in the Nahuelbuta Range,
central-southern Chile, which were
surveyed to assess people’s perception of
the frequency of occurrence of threats to
carnivores, and their willingness to
conserve native carnivores and to adopt a
set of management practices to reduce
losses of domestic animals.
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chilla foxes and pumas were reported to be more frequent
than attacks by kodkods and Darwin’s foxes (Table ).
Participants mentioned that lethal control of native
carnivores is rare in the region, but culpeo foxes and
pumas are sometimes killed in response to presumed
predation on poultry and livestock, respectively (Table ).

Willingness to conserve carnivores Although participants
reported high willingness to promote the conservation of
Darwin’s fox and the kodkod (median.  in both cases),
there was lower support for the conservation of the culpeo
and chilla foxes and the puma (Table ).

Willingness to adopt management practices for domestic
animals Participants showed high willingness to adopt
management practices to reduce predation on domestic
animals, including confinement (median = ), and investment
in henhouses and cowshed infrastructure (median = . and ,
respectively). However, they were reluctant to leash domestic
dogs on their properties (median = ). Most articipants
preferred to keep domestic dogs free on their properties
(median = ; Table ).

Discussion

Negative interactions between people and carnivores, often
referred to as human–carnivore conflict, are a challenge in
human-dominated landscapes (Treves & Karanth, ;
Inskip & Zimmermann, ). We found that the social
perception of carnivore conservation in the Nahuelbuta
Range is of significance. Specifically, we found that () ru-
ral communities perceived that threats towards carnivores
aremoderately frequent in their region; () attitudes depended
on the carnivore species; and () most participants were will-
ing to adopt management practices that support carnivore
conservation, except leashing dogs.

Conservation biologists have described the replacement
of native forests by exotic plantations, the presence of do-
mestic dogs, and hunting of carnivore prey as the main
and most frequent threats to carnivores in Chile’s temperate
forests (Echeverria et al., ; Silva-Rodríguez et al., ;
Silva-Rodríguez & Sieving, ; Sepúlveda et al., a;
Moreira-Arce et al., ). In the Nahuelbuta Range, com-
munities reported that only some of these activities are
moderately frequent in this region, suggesting a gap between
scientific evidence and the perceptions of threats at a local
scale by rural communities. Such a gap would decrease op-
portunities for controlling threats if local people consider
that the activities are not taking place in the area or that
their occurrence is low. For example, efforts to manage
free-range dogs to prevent negative interactions with native
carnivores (Sepúlveda et al., b;Moreira-Arce et al., )
would not be successful if dog owners perceived that dog
attacks on carnivores and their prey were rare. If rural
communities uphold a flawed perception of socio-ecological
phenomena, particularly human–carnivore relationships
and the need for carnivore conservation, this could lead
to these communities maintaining unsustainable practices
that hinder co-existence with carnivores (Fernández-
Llamazares et al., ). Our results reinforce the need to
integrate local perceptions of carnivores, which are usually
ignored by researchers and wildlife officers, into conserva-
tion efforts (Amit & Jacobson, a,b).

Our findings indicated that personal experiences with car-
nivores varied by species. Participants reported that Darwin’s
fox and the kodkod were not frequent predators of domestic
animals, whereas culpeo and chilla foxes and pumas were the
main causes of domestic animal loss. Our results also suggest
that when people are directly affected by carnivores they are
less willing to conserve them. However, our findings regard-
ing social support for species conservation did not necessarily
coincide with other studies. For instance, the kodkod is ac-
cepted in the Nahuelbuta Range but is persecuted by rural
communities in the Maulino (Zorondo-Rodríguez et al.,
) and temperate forests (Silva-Rodríguez et al., ) of
central and southern Chile, respectively. In contrast, reported
attitudes towards the culpeo and chilla foxes were similar to
those found elsewhere in Chile, for example in the Maulino
forest where there was also a moderate willingness to con-
serve them (Zorondo-Rodríguez et al., ). Variation in
support for conservation of particular species in different lo-
cations may suggest that the willingness to conserve them is
determined by cultural norms rather than biological and
ecological traits of the species (Campbell & Alvarado,
; Soto-Shoender & Main, ). For example, the rural
people we interviewed are of a different ethnic origin than
those in studied in the Maulino and temperate forests
(Silva-Rodríguez et al., ; Zorondo-Rodríguez et al.,
). We therefore hypothesize that differences in attitudes
towards a given carnivore species are associated with

TABLE 1 Perceived frequency of occurrence of threats towards
native carnivores in the Nahuelbuta Range in central-southern
Chile (Fig. ), according to local people interviewed during
December –January .

Threats towards carnivores
Median perceived frequency
of occurrence (range)1

Deforestation/replacement of
native forest by exotic
plantations

3.0 (2–6)

Forest fires 1.0 (1–2)
Hunting of carnivore prey 2.5 (1–6)
Attacks by domestic dogs 3.0 (1–6)

Based on a six-point scale: , never/almost never; , low–medium fre-
quency; , medium frequency; , medium–high frequency; , high fre-
quency; , always.
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ethnicity and communities’ traditional and local manage-
ment practices, which strongly influence the relationships
among people, species and ecosystems (Dominguez et al.,
; Lejano et al., ; Gavin et al., ; Guèze et al.,
; Lopez-Maldonado & Berkes, ; Reyes-García
et al., ; Soares et al., ). This suggests that conserva-
tion agencies should adapt conservation strategies in ac-
cordance with the diverse relationships between rural
communities and carnivores across landscapes and cultures.
Although cultural and personal experiences of the loss of
domestic animals shape social willingness to conserve native
carnivores, self-reported experiences do not normally coin-
cide with the frequency of attacks on domestic animals re-
ported to public agencies (Rasmussen, ; Holmern et al.,
). Thus, the low willingness to conserve particular car-
nivores (e.g. pumas and foxes) may be a consequence of
overestimating their level of predation on domestic animals.

Such overestimation of predation and economic losses
caused by native carnivores may increase negative attitudes
towards carnivores and their conservation (Amit &
Jacobson, b). We encourage wildlife managers to esti-
mate real versus perceived predation of domestic animals
in rural landscapes, which appears to be a determinant fac-
tor in how carnivores are perceived by local communities
and therefore a pivotal element in the success of conserva-
tion actions for carnivores.

Conservation biologists have called for the adoption of
management practices that decrease losses of domestic
animals and reduce the persecution and killing of
carnivores by local people in Chile (Silva-Rodríguez et al.,
; Zorondo-Rodríguez et al., ) and elsewhere
(Woodroffe et al., ; Inskip & Zimmermann, ;
Campbell & Alvarado, ; Amador-Alcala et al., ;
Soto-Shoender & Main, ; Abade et al., ; Eklund
et al., ; Moreira-Arce et al., ). We found that com-
munity members were willing to adopt all of the suggested
management practices to reduce the predation of domestic
animals, except the leashing of dogs. People argued that
dogs are more effective if they are free-ranging because
not only do they drive carnivores away (thus preventing pre-
dation of domestic animals) but they also increase the secur-
ity of households. Domestic dogs are used to protect farm
animals and guard houses in rural landscapes, and they
are left to roam outside the properties (Vercauteren et al.,
). Described as rural free-range dogs by Vanak &
Gompper (), these dogs normally remain close to
houses, but also make occasional excursions into native for-
ests and protected areas via dirt roads and trails (Sepúlveda
et al., ). In Chilean temperate forests free-range dogs
have been reported to negatively affect the habitat use
of chilla foxes and southern deer Pudu puda (Silva-
Rodríguez et al., ; Silva-Rodriguez & Sieving, ),
preying on endemic and threatened small mammals
(Silva-Rodríguez & Sieving, ), and acting as reservoirs

TABLE 2 Experience of and attitudes towards carnivores in rural communities in the Nahuelbuta Range, in central-southern Chile (Fig. ),
according to local people surveyed during December –January .

Carnivores
Median self-reported predation of
domestic animals (range)1

Median self-reported lethal control
by local people (range)1

Median willingness to conserve
carnivores (range)2

Darwin’s fox
Lycalopex fulvipes

1.0 1.0 6.0 (4–6)

Culpeo fox
Lycalopex culpaeus

3.5 (2–5) 1.0 (1–2) 4.0 (3–6)

Chilla fox
Lycalopex griseus

2.0 (1–5) 1.0 4.5 (3–5)

Puma
Puma concolor

3.0 (1–6) 1.0 (1–2) 3.0 (2–6)

Kodkod
Leopardus guigna

1.1 (1–2) 1.0 5.5 (5–6)

Based on a six-point scale: , never/almost never; , low–medium frequency; , medium frequency; , medium–high frequency; , high frequency; , always.
Based on a six-point scale: , strong rejection; , medium rejection; , low rejection; , low support; , medium support; , strong support.

TABLE 3 Willingness to adopt management practices for domestic
animals to reduce predation by carnivores in rural communities in
the Nahuelbuta Range, central-southern Chile (Fig. ), according to
local people surveyed during December –January .

Responsible practice
Median willingness
to adopt (range)1

Overnight confinement of poultry in
henhouses

6.0 (5–6)

Investment in henhouse infrastructure 5.5 (3–6)
Overnight confinement of livestock 6.0 (4–6)
Investment in cowshed infrastructure 5.5 (5–6)
Pasturage in places with low predation risk 5.5 (2–6)
Restriction of the use of summer pasturage 5.0 (2–6)
Taking care of livestock with guard dogs,
or by owners

3.5 (1–6)

Dogs tied up on the property 2.0 (1–4)
Dogs free on the property 6.0 (3–6)

Based on a six-point scale: , fully disagree; , disagree; , slightly disagree;
, slightly agree; , agree; , fully agree.
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of pathogens of threatened carnivores (Cabello et al., ;
Sepúlveda et al., a). In the Nahuelbuta Range dogs
also negatively affect the habitat use of Darwin’s fox and
the kodkod (Moreira-Arce et al., ). Our results suggest
that for the long-term success of carnivore conservation in
the region, efforts to implement dog management practices
should consider not only the implications for carnivore
ecology but also the consequences these practices would
have on human well-being.

Our findings highlight the urgency of controlling free-
range dogs in Chile and elsewhere, and that the low social
willingness to manage dogs in rural landscapes is a major
challenge for conservation efforts to protect native fauna.
Although rural communities perceive the conservation of
some threatened carnivores positively, the conservation ac-
tions they are willing to carry out will not yield positive
outcomes unless these communities also adopt dog manage-
ment practices. In rural landscapes, where dogs fulfill a social-
ly important role and it is not possible to remove them or
restrict them by night confinement or leashing, the use of
complementary measures needs to be considered, such as
vaccination programmes, environmental education, improved
feeding strategies, or programmes for mitigation and
compensation of the impacts of livestock losses for small-
scale farmers (Montecino-Latorre & San Martín, ). For
biodiversity conservation in rural landscapes, management
practices must be evaluated thoroughly, and related to
human well-being, if they are to be implemented successfully.
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