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Resumen

La aceptacion social determina la efectividad de la gestion de carnivoros
silvestres para disminuir el conflicto entre ganaderos y carnivoros nativos. El manejo del
conflicto es clave para evitar las pérdidas econémicas en la produccién ganadera y las
amenazas hacia la biodiversidad. Técnicas de manejo del conflicto incluyen uso de
repelentes, la relocalizacion de carnivoros conflictivos y empleo de veneno y caceria. Su
aceptabilidad puede variar entre diferentes actores sociales (ganaderos y sociedad civil),
escenarios de conflicto (ver al animal caminando en zona rural o ver al animal atacando
al ganado o a una persona) y carnivoros involucrados (nativos y perros asilvestrados).
Evaluamos la aceptacion social y el grado de consenso asociado al uso de estas técnicas
sobre carnivoros nativos y perros asilvestrados en Magallanes, usando el indice de
potencial conflicto (PCI2). El estudio muestra que, en escenarios mas peligrosos (desde
la perspectiva humana), es socialmente méas aceptable asustar o relocalizar a carnivoros
silvestres y es inaceptable no llevar a cabo ninguna accion. En relacion con los perros
asilvestraos, los ganaderos tienen una opinién diferente a la sociedad civil. Sin embargo,
no hay diferencia entre ganaderos y sociedad civil cuando se trata de carnivoros nativos.
Finalmente, ganaderos aceptan con mas frecuencia el control letal de perros
asilvestrados que de carnivoros nativos. El estudio sugiere las oportunidades de
aceptacion que tendrian las técnicas de manejo, evidenciando empiricamente cual grupo
social, escenarios, y tipo de carnivoro determinan la disposicion a aceptar de las

personas.



Abstract

Social acceptability determines the effectiveness of the management of wild
carnivores to reduce the conflict between ranchers and native carnivores. Conflict
management is key to avoiding economic losses in livestock production and threats to
Biodiversity. Conflict management techniques include the use of repellents, relocation
of conflicting carnivores, and the use of poison and hunting. Its acceptability can vary
between different social actors (livestock producers and civil society), conflict scenarios
(like seeing the animal attacking livestock or a person) and involved carnivores (natives
or feral dogs). We evaluated the social acceptability and the degree of consensus
associated with the use of these techniques on native carnivores and feral dogs in
Magallanes, using the potential conflict index (PCl). The study shows that, in more
dangerous scenarios (from a human perspective), it is socially more acceptable to
frighten or relocate wild carnivores and unacceptable not to carry out action at all.
Ranchers have a different opinion than non-ranchers when it comes to feral dogs.
However, there is no difference between these interested parties when it comes to native
carnivores. Finally, Ranchers accept lethal control more often when feral dogs rather
than native carnivores are involved. The study indicates the opportunities of acceptance
that the management techniques would have, empirically evidencing which social group,
scenarios, and type of carnivore determine the disposition to accept management actions

by society.



Introduction

Conflicts between humans and wildlife should be managed to minimize negative
impact upon biodiversity (Redpath et al., 2013). Devising successful management plans
for avoiding or minimizing human-wildlife conflicts requires not only the evaluation of
biological factors, but also needs to consider the underlying cultural variability of the
society involved and the social acceptability of the management actions that would be
used to minimize the impacts of the conflict (Sillero-Zubiri and Laurenson, 2001;
Altrichter et al., 2006; Marchini, 2014; Sakurai and Jacobson, 2011; Manfredo and
Dayer, 2004). Minimizing human-wildlife conflicts allows us to move forward the
efforts to conserve biological diversity outside protected areas as has been proposed in
the seventh goal on the Strategic Plan for Biodiversity 2010-2020 of the Convention on

Biological Diversity (CBD, 2010).

Conflict regarding biodiversity occurs when two or more parties have different
opinions regarding the species involved (Redpath et al., 2013). An explicit and long-
standing case is the conflict between ranchers and people focused on the conservation of
wild carnivores. Predation upon livestock have a negative impact on the production of
cattle, the survival of native species, and cause economic losses triggering the conflict

(Barua et al., 2013; Liordos et al., 2016).

The resolution or mitigation of the impact generated by carnivores preying upon
livestock is tackled relying on the use different management actions. These can be lethal

or non-lethal and may vary in the effectiveness and/or present unwanted side effects.



The most frequent non-lethal management actions are the use of deterrents and
repellents, and relocation (Linnell et al., 1996). Deterrents and repellents can be
chemical, visual or acoustic (Linnell et al., 1996) and have proven to be effective in
decreasing livestock predation (Eeden et al., 2018). Although relocation is considered a
non-lethal management action, the survival of relocated individuals can be compromised
by various factors such as homing and the risk associated, and the abundance of wild
prey at the site of release (Fonturbel and Simonetti, 2011). The most common lethal
management actions are poisoning and hunting (Linnell et al., 1996), both being socially
rejected by some social actors, as people not linked to livestock production (Travaini et
al., 2000; Montecino-Latorre and San Martin, 2018). The indiscriminate use of poison is
a danger not only for problem species but also to other wild species. Hunting can be
selective, by removing only the “problem individuals” (Linnell et al., 1999; Schwartz et
al., 2003), but recent studies show that efficacy of this technique to reduce predation of
livestock is low (Moreira-Arce et al., 2018). Poisoning and hunting represent a threat to
the conservation of biodiversity as it negatively impinges upon survival of wild predator

(Travaini et al., 2000; Schwartz et al., 2003).

Each management actions can have a different level of social acceptability, that
is, a different “judgment or decision regarding the appropriateness of a particular action
or policy” (Bruskotter et al., 2009: 121). Therefore, the use of a given method can
convey different degrees of consensus among social groups as “The acceptability of a

proposed management action is a function of one’s evaluation of that action, as



compared with perceived alternatives, including no action at all” (Bruskotter et al., 2009:

120).

The social acceptability of different management actions depends on factors such
as: i) the type of encounter scenario between the person and the wild carnivore involved
(Liordos et al., 2016), ii) species’ provenance (whether they are native or exotic
carnivores), and public perception (Veitch and Clout, 2001; Liordos et al., 2016;
Bremmer and Park, 2007; Olszanska et al., 2016), and iii) the different social actors
(Liordos et al., 2016). First, from the human perspective, the different scenarios of
encounters range from less serious, for example, seeing the animal walking, to more
severe, like seeing the animal attacking a person (Liordos et al., 2016; Manfredo, 1998;
Heneghan, 2016). Some actions, like lethal control would be more acceptable in
dangerous scenarios that those implying lesser risks to people or livestock (Liordos et
al., 2016). Second, species’ provenance, be it native or exotic, and the public perception
of them, can be “hated invasive” or “attractive invasive” (Veitch and Clout, 2001;
Liordos et al., 2016; Bremmer and Park, 2007; Olszanska et al., 2016), or people can
ignore that a species is native or exotic. Regarding exotic species, lethal actions are more
accepted in comparison with its use upon native ones if the exotic species is considered
“hated invasive” (Liordos, 2016). Third, the level of social acceptability of management
actions for wild carnivores varies between different social actors (Liordos et al., 2016),
actors who are affected by the conflict are more likely to accept lethal techniques

(Fraser, 2006; Schwartz et al., 2003). Therefore, unraveling conditions to accept a given



managerial approach to deal with wildlife engaged in conflicts is paramount to elaborate

socially supported programs.

This research aims to determine in different social groups (we considered
ranchers and non-ranchers) the social acceptability and the degree of consensus
associated to different management actions under different encounter scenarios for
native and introduced carnivores. This allows us to bring key information for making
decision process in order to reduce the conflict in a successful way. The process of
decision making must be based empirical evidence of the beliefs of the people before,
during and after the implementation of measures related to wildlife management (Bath,
1998), this is particularly sensitive issues for large carnivores since human activity is the
main source of its decline (Woodrofe, 2000). We evaluated the cases of puma (Puma
concolor), culpeo fox (Lycalopex culpaeus) and grey fox (Lycalopex griseus), as native
species, and feral dogs (Canis familiaris) as the case of exotic species. In Chile, pumas
and foxes are considered “problematic species” by ranchers and peasants (Galvez et al.,
2018; Silva-Rodriguez et al., 2009; Zorondo-Rodriguez et al., 2014), because they prey
upon livestock and domestic animals. As consequence, these species are frequently
persecuted and illegally hunted by ranchers (Franklin et al., 1999; Silva-Rodriguez et al.,
2009). In fact, ongoing research estimate that at least 114 foxes and 60 pumas were
hunted in Punta Arenas, San Gregorio, Puerto Natales, Torres del Paine, Rio Verde and
Laguna Blanca all communes of the Region of Magallanes and Chilean Antarctica

between July 2016 and July 2017, as a result of the predation perceived by ranchers (D.



Pefiaranda, unpublished). Also, feral dogs have been recognized as the main predator

upon sheep countrywide (Montecino-Latorre and San Martin, 2018).

Methods

The study was carried out in the Region of Magallanes and Chilean Antarctica
(Fig. 1). In this region, the livestock activity began around a century ago (Soto, 2001).
Magallanes accounts for the 77% of the national sheep production and concentrates a
mass close to 1.6 million heads of sheep (INE, 2017). This mass has decreased by 28.8%
in ten years, in 2007 there were 2.2 million heads of cattle (INE, 2007). Of the annual
losses, 42% are due to predation by wild carnivores (INE, 2017), which translates to

approx. $2.463.930 dollars per year (Montecino-Latorre and San Martin, 2018).

Data collection strategy

The total number of people considered in the sample were 92 adults, from Punta
Arenas, Puerto Natales, Torres del Paine, Rio Verde and Laguna Blanca. Data collecting

took place during May and August of the year 2017.

We carried out a systematic protocol of data collection, we selected the houses at
randomly in Punta Arenas and Puerto Natales. To proceed with the interview, we
requested for an adult (+18 years old). In Rio Verde people who work in the
municipality and who volunteered to participate in the study were interviewed. In Isla
Riesco (Rio Verde), Torres del Paine and Laguna Blanca, cattle ranchers were visited,
and owners and/or workers were interviewed. All participants were read an informed

consent they signed to confirm their participation in this study.
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Figure 1. Study area. Visited communes in colored. Puerto Natales in pink, Torres del
Paine in blue, Rio Verde in green, Laguna Blanca in yellow and Punta Arenas in light
blue. The line is the route followed.

Variables

We carried out a structured questionnaire to capture the information about I)
sociodemographic attributes, Il) social acceptability and Ill) degree of consensus of
different management actions. The structured questionnaires included two sections. The

first section included a set of questions to gather sociodemographic information that



allowed us to characterize the sample and determine to which social group each
participant belonged (rancher or non-rancher). Every participant who worked in any area
of livestock production was considered a rancher. The second section evaluated the
acceptability for each management action: no action, frighten, relocate and lethal
control, under different encounter scenarios for puma (Puma concolor), culpeo fox
(Lycalopex culpaeus), grey fox (Lycalopex griseus) and feral dogs (Canis familiaris)
separately. We evaluated five encounter scenarios that vary in severity from the human
perspective. These were (from the less to more severe): i) seeing the animal walking in a
rural area, ii) attacking native fauna, iii) walking in the city, iv) attacking sheep, and v)
attacking a person. To assess the social acceptability of each action, we used a 5-points
Likert scale ranged from -2 (Strongly Disagree) to 2 (Strongly Agree). As a proxy for
acceptability, each participant was asked how much they agree or disagree with each

management action under each scenario for the different species (Annex 1).

Analysis of data

In order to estimate the degree of consensus associated to social acceptability for
each management actions, we used the inverse of Potential Conflict Index (PCl.)
(Manfredo et al., 2003; Vaske et al., 2006; Vaske et al., 2010). Inverse PCI, can take
values between 0 and 1, where 0 indicates that there is no consensus in the social group
(ranchers or non-ranchers) and the answers were equally divided between the values of
the extremes in the response Likert scale (-2 and 2), so there is greater potential for

conflict. A value of 1 indicates that there is a consensus in the social group and all



answers grouped in whatever option, so there is no potential conflict. The calculation of

this index for an i-value Likert scale is done with the following equation:

nyenyd
Inverse of PCI, =1 — [Z%}

fork=1toi, h=1toi, and where nc=number of respondents at each scale value,
nn=number of respondents at other scale values, dxnr=distances between respondents, and
d=maximum distance between extreme values multiplied by the number of time this
distance occurs (Vaske et al., 2010).

This index also allows a statistical analysis between different stakeholders
(ranchers and non-rancher people), calculating a value d, where values higher than 1.96
indicate that the difference between stakeholders is statistically significant (p<0.05)

(Vaske et al., 2010), estimated as:

_ ABS(PCI, — PCIy)
V(PClasp)? + (PClysp)?

where ABS = absolute value, PCl,= observed PCI, for the first group, PClp=
observed PCI; for the second group, PClasp= standard deviation of the simulated PCI
distribution for the first group, PClysp= standard deviation of the simulated PCI>
distribution for the second group.

PCl, is based on distance functions and do not rely on traditional standard
deviations, (J. Vaske, personal communication). “The rating of person (X) relative to that

of person (y) can be thought of as a function of the distance between their responses
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dyy = f(rx, r},)” (Vaske et al., 2010: 6). Two people with responses of -2 and -1 are not

necessarily in conflict. Also, people with positive or negative responses may perceive no
conflict with a person whit a neutral response. We use a “neutral” responses in the

calculation of distance, defined as:
D, = dyy = |1 — 1y if sign () #sign (r3,), otherwise d,.,, = 0
where D, = distance function that includes “neutral” responses, d.,, = distance
between people on a variable, 7,7, = response x and response y, respectively, and sign =
the sign for a positive or negative number (+ or —) (Vaske et al., 2010).

The distance scores can be raised to some power so that gives more weight to
larger differences between individuals (Vaske et al., 2010), we used a power of 2. The

general PCI, distance expression for distances with a power is:
Dpyy = dyy = Urx —1y| — (m — 1))p if sign (1) #sign (ry,) for p > 0, otherwise
dyy =0
where Dp,.,, = distance raised to some power, m = Dz and p = power (Vaske et

al., 2010).
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Results

Social acceptability and consensus of No Action approach

Social acceptability towards the “No Action” approach decreased as the severity
of the scenarios increased, regardless of the carnivore involved. Both groups agree that

some action could be taken when a wild carnivore attack a person (Fig. 2a).

Ranchers disagree with the “No Action” alternative under all scenarios when
dealing with feral dogs. On the contrary, when dealing with native carnivores, they agree
with the “No Action” approach under either, seeing the animal walking in a rural area or
attacking native fauna. But, ranchers disagree whit the "No Action" approach under two
scenarios, seeing the animal attacking sheep and attacking a person when dealing with

native carnivores (Fig.2a).

In turn, non-ranchers showed a neutral attitude towards the ‘“No Action”
approach, for feral dogs under either, seeing the animal walking in a rural area or
attacking native fauna. On the contrary, when dealing with native carnivores, they agree
with the “No Action” approach under either walking in a rural area or attacking native
fauna (Fig. 2a).

For all wild carnivores, the consensus among ranchers and non-ranchers
increased as the severity of the scenario augmented (Fig. 2b). Ranchers showed greater
consensus for feral dogs than for native carnivores (d = 2.34) in the scenario of seeing

the animal walking in a rural area.

12
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Figure 2. a. Acceptability of “No Action” approach in each scenario for feral dogs and native
carnivores. The y-axis corresponds to the Likert scale, whereas the x-axis to the different
encounter scenarios. Dots and squares represent the mean response of the Likert scale to “No
Action” by ranchers and non-ranchers. b. Magnitude of the PCl, of “No Action” approach in
each scenario and for feral dogs and native carnivores. The y-axis corresponds to the grade of
consensus or dissent according to the magnitude of the inverse PCl.. Where 0 indicates that there
is a dissent and a value of 1 indicate that there is a consensus. The x-axis corresponds to the
different encounter scenarios. (*) Indicates that a significant difference (d>1.96).
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Concerning native carnivores, ranchers presented greater consensus in
comparison to non-ranchers under three scenarios: attacking native fauna (d = 2.46),
attacking sheep (d = 5.58) and attacking a person (d = 2.17). In relation to feral dogs,
ranchers presented greater consensus in comparison to non-ranchers under two

scenarios: walking in a rural area (d = 3.60) and attacking sheep (d = 3.49) (Fig. 2b).

Social acceptability and consensus of Frighten approach

A pattern emerges wherein social acceptability of the “Frighten” approach seems
positively related to the severity of the scenarios, regardless of the carnivore involved.
When ranchers deal with feral dogs, they have neutral attitudes towards “Frighten”
approach in either attacking native fauna or walking in the city but, they agree with the
“Frighten” approach in three scenarios: walking in a rural area, attacking sheep or

attacking people (Fig. 3a).

When ranchers deal with native carnivores, they showed neutral attitudes towards
the “Frighten” approach in either walking in a rural area or walking in the city. Also,
they disagree with the “Frighten” approach in the scenario of seeing the animal attacking
native fauna, but they agree with the “Frighten” approach in either attacking sheep or

attacking a person (Fig. 3a).

When non-ranchers deal with feral dogs, they have neutral attitudes concerning
the “Frighten” approach in either walking in a rural area or attacking native fauna. When

non-ranchers deal with native carnivores, they disagree with the “Frighten” approach in

14



either walking in a rural area or attacking native fauna, but they agree with the

“Frighten” in either attacking sheep or attacking a person (Fig. 3a).
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Figure 3. a. Acceptability of the “Frighten” approach in each scenario for feral dogs and native

carnivores. The y-axis corresponds to the Likert scale, whereas the x-axis to the different
encounter scenarios. Dots and squares represent the mean response of the Likert scale to
“Frighten” by ranchers and non-ranchers. b. Magnitude of the PCI, of “Frighten” approach in
each scenario and for feral dogs and native carnivores. The y-axis corresponds to the grade of
consensus or dissent according to the magnitude of the inverse PCl,. Where 0 indicates that there
is a dissent and a value of 1 indicate that there is a consensus. The x-axis corresponds to the
different encounter scenarios. (*) Indicates that a significant difference (d>1.96).
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The dissent among ranchers augmented as the severity of the scenario increased
when concerning feral dogs. On the contrary, when involves native carnivores, the
consensus among ranchers augmented as the severity of the scenario increased.
Ranchers showed greater consensus for native carnivores than for feral dogs (d = 3.05)
in the scenario see the animal attacking sheep. Non-ranchers showed greater consensus
for feral dogs than for native carnivores (d = 2.20) in the scenario see the animal walking
in the city. Concerning native carnivores, ranchers presented greater consensus in
comparison to non-ranchers in either walking in the city (d = 2.18) and attacking sheep

(d = 3.55) (Fig. 3h).

Social acceptability and consensus of Relocate approach

Social acceptability of the “Relocate” approach seems positively related to the
severity of the scenarios. When ranchers deal with feral dogs, they have neutral attitudes
concerning the “Relocate” approach in all scenarios. When ranchers deal with native
carnivores, they showed neutral attitudes with the “Relocate” approach in either walking
in a rural area or attacking native fauna. But, when ranchers deal with native carnivores,
they agree with the “Relocate” approach in three scenarios: walking in the city, attacking

sheep or attacking people (Fig. 4a).
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Figure 4. a. Acceptability of the “Relocate” approach in each scenario for feral dogs and native
carnivores. The y-axis corresponds to the Likert scale, whereas the x-axis to the different
encounter scenarios. Dots and squares represent the mean response of the Likert scale to
“Relocate” by ranchers and non-ranchers. b. Magnitude of the PCl, of “Relocate” approach in
each scenario and for feral dogs and native carnivores. The y-axis corresponds to the grade of
consensus or dissent according to the magnitude of the inverse PCl.. Where 0 indicates that there
is a dissent and a value of 1 indicate that there is a consensus. The x-axis corresponds to the
different encounter scenarios. (*) Indicates that a significant difference (d>1.96).
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When non-ranchers deal with native carnivores, they showed neutral attitudes
towards the “Relocate” approach in either walking in a rural area or attacking native
fauna. When non-ranchers deal with feral dogs, they have neutral values with the
“Relocate” approach in either walking in a rural area or attacking native fauna. Also,
when non-ranchers deal with feral dogs, they agree with the “Relocate” approach under

three scenarios: walking in the city, attacking sheep or attacking a person (Fig. 4a).

The consensus among non-ranchers augmented as the severity of the scenario
increased regarding all wild carnivores. The consensus among ranchers augmented as
the severity of the scenario increased when concerning native carnivores. Ranchers
showed greater consensus for native carnivores than for feral dogs under three scenarios:
walking in the city (d = 2.66), attacking sheep (d = 2.52) and attacking a person (d =

2.02) (Fig.4b).

Concerning native carnivores, ranchers presented greater consensus in
comparison to non-ranchers under three scenarios: walking in a rural area (d = 2.08),
attacking native fauna (d = 3.14) and attacking sheep (d = 2.32). On the contrary, non-
ranchers presented greater consensus in comparison to ranchers in the scenario see the
animal attacking a person (d = 2.12). Concerning feral dogs, non-ranchers presented
greater consensus in comparison to ranchers in the scenario see the animal walking in

the city (d = 2.43) (Fig. 4b).
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Social acceptability and consensus of Lethal Control approach

Social acceptability of the “Lethal Control” approach seems positively related to
the severity of the scenarios. Social acceptability towards relying on lethal control
increased as the severity of the scenarios increased. Ranchers agreed with its use dealing
with feral dogs under all scenarios. On the contrary, non-ranchers disagree with lethal

control except when feral dogs attack a person (Fig. 5a).

When ranchers deal with native carnivores, they disagree with the “Lethal
Control” approach under three scenarios: walking in a rural area, attacking native fauna
or walking in the city. Also, when ranchers deal with native carnivores, they have
neutral values with the "Lethal Control" approach in either attacking sheep or attacking a
person. When non-ranchers deal with native carnivores, they disagree with the “Lethal

Control” approach under all scenarios (Fig. 5a).

The consensus among ranchers augmented as the severity of the scenario
increased when concerning feral dog. On contrary, when considering native carnivores,
the dissent among ranchers augmented as the severity of the scenario increased.
Ranchers showed greater consensus for native carnivores than for feral dogs either
attacking native fauna (d = 3.38) or walking in the city (d = 2.84). On the contrary,
ranchers presented greater consensus for feral dogs than for native carnivores in the

scenario see the animal attacking a person (d = 2.51) (Fig. 5b).

The consensus among non-ranchers decreased as the severity of the scenario

augmented regarding all wild carnivores. Non-ranchers showed greater consensus for
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native carnivores than for feral dogs in either attacking native fauna (d = 3.33) or

walking in the city (d = 2.87) (Fig. 5b).

Concerning native carnivores, non-rancher showed greater consensus in
comparison to ranchers when seeing the animal attacking sheep (d = 2.50). In relation to
feral dogs, ranchers presented greater consensus in comparison to non-ranchers in the

scenario when an animal is attacking a person (d = 3.01) (Fig. 5b).

Finally, under the scenario see the animal attacking sheep, for ranchers, the most
accepted management action was the “Frighten” approach when it comes to native
species (PCl> = 0.75). Also, when it comes to feral dogs, the most accepted approach
was “Lethal Control” (PCI> = 0.61), so there was a consensus in both opinion. For non-
ranchers, the most accepted management action was the “Relocate” option when it
comes to all wild carnivores, for the native species PCl> = 0.56 and for feral dogs PCl> =

0.62.
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Figure 5. a. Acceptability of “Lethal Control” approach in each scenario for feral dogs and
native carnivores. The y-axis corresponds to the Likert scale, whereas the x-axis to the different
encounter scenarios. Dots and squares represent the mean response of the Likert scale to “Lethal
Control” by ranchers and non-ranchers. b. Magnitude of the PCI; of “Lethal Control” approach
in each scenario and for feral dogs and native carnivores. The y-axis corresponds to the grade of
consensus or dissent according to the magnitude of the inverse PCl,. Where 0 indicates that there
is a dissent and a value of 1 indicate that there is a consensus. The x-axis corresponds to the
different encounter scenarios. (*) Indicates that a significant difference (d>1.96).
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Discussion

Social acceptability towards wildlife management actions varies according to a
set of contextual and social factors (Liordos et al. 2016; Bruskotter, Vaske and Schmidt
2009). We found that 1) in more dangerous scenarios (from a human perspective), it is
socially more acceptable to frighten or relocate wild carnivores and unacceptable not to
carry out action at all. 2) Ranchers have a different opinion than non-ranchers when it
comes to feral dogs. However, there is no difference between these interested parties
when it comes to native carnivores. 3) Ranchers accept lethal control more often when
feral dogs rather than native carnivores are involved. Hence, successful conservation of
wild carnivores will depend on the use of socially acceptable management actions,
which must be situation-specific and driven by empirical data (Treves & Karanth, 2003).
The information about context where these conflicts occur, and participants involved
may aid in the prediction, prevention, and mitigation of conflict and is essential to the

decision-making process (Treves & Karanth, 2003, Redpath et al., 2013).

Social acceptability of management actions varies according to the type of
encounter scenario with wild carnivores (Wittmann et al., 1998; Zinn et al., 1998; Don
Carlos et al., 2009; Liordos et al., 2016). Taking no action is unacceptable in more
severe situations, such as when a person’s life was in danger, while social acceptability
of the lethal control is higher as the severity increased. In fact, there is a higher level of
support for more severe management actions (lethal control, relocation) in scenarios
involving higher severity (human and animal in danger) than in situations of lower

severity (see also Liordos et al. 2016). Relocation was socially accepted as a
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management action when a wild carnivore attack sheep or a person, probably because it
is considered a non-lethal action, altough the survival of translocated individuals is low
and might be equivalent to lethal control. Only 46% of translocated pumas for instance,
lived at least one year after being moved (Fontarbel and Simonetti, 2011; Treves and
Karanth, 2003). Differences in social acceptability of management actions across
different scenarios of human-wildlife encounters must therefore be explicitly be

considered in the process of decision making.

Judgments on acceptability are influenced by their social setting and are partially
based on the perceived judgment of reference groups (Brunson, 1993, 1996). The
observed difference between a suite of social groups might occur because wild
carnivores are closely related to the productive activity of the ranchers and have impact
on their wellbeing, threatening their livelihood and cultural identity (Diaz et al., 2015).
Therefore, ranchers react to this threat, be it real or perceived risk (Conforti and De
Azevedo, 2003). Occupation then is a strong predictor of social acceptability of a given
management technique (Liordos et al., 2016). Ranchers accepted lethal control of feral
dogs more than non-ranchers suggesting that ranchers are aware that feral dogs cause
direct damage to their productive activity. However, they are also an heterogenous group
attested by the low consensus when relying on just frightening feral dogs in the scenario
of feral dogs attacking a person. Probably this heterogeneity is based on their previous
experience to feral dogs attacks or acquaintance this phenomenon (Amit and Jacobson,
2017). In general, ranchers tend to differentiate more between feral dogs and native

carnivores in comparison to non-ranchers. Ranchers accepted lethal control of feral dogs
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more than of native carnivores. This suggests that ranchers perceive feral dogs as a
“hated invasive” whereas non-rancher perceive them as an “attractive invasive”. Exotic
species control is usually troubled as the public is more supportive of the eradication of a
“hated invasive” than an “attractive invasive” (Bremner and Park, 2007; Veitch and
Clout, 2001). Different postures toward feral dogs in the same encounter scenario
generate problems in the social support to management efforts. This may explain why in
Chile a decree that allowed lethal control of dogs outside urban areas failed to be

implemented (Montecino-Latorre and San Martin, 2018).

Public policy ought to be socially supported. Actions to be carried out to ensure
livestock raising is environmentally sustainable require to reduce conflicts with
carnivores. The varied degrees of social acceptability and consensus regarding wildlife
management actions by different segments of the society, under diverse encounter
scenarios, for different wild carnivores pinpoint that such diversity ought to be
considered in advance when preparing a campaign to deal with this issue in order to
minimize social conflicts when addressing either the control of feral dogs and the

conservation of native carnivores.
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Annex 1
1. ;Cual es su edad?
2. ¢ Cual es su sexo?
Femenino/Masculino
3. ¢(Cudl es su nivel de educacion?
E. Bésica completa / E. Media completa / E. Superior / Ninguno
4. ;Cudl es su profesion u oficio?
5. Comuna en la que reside
6. ¢Cuanto tiempo ha vivido en la comuna?
7. ;DOnde vivia antes?
PUMA

8. Si ve un Puma en una zona rural, ;qué tan de acuerdo o en desacuerdo se encuentra
con las siguientes acciones?

- Asustar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- No hacer nada

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

9. Si ve un Puma en un vecindario, ¢qué tan de acuerdo o en desacuerdo se encuentra
con las siguientes acciones?

- Asustar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
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- No hacer nada

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

10. Si ve un Puma atacando fauna nativa, ¢qué tan de acuerdo o en desacuerdo se
encuentra con las siguientes acciones?

- Asustar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- No hacer nada

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

11. Si ve un Puma atacando ganado, ¢qué tan de acuerdo o en desacuerdo se encuentra
con las siguientes acciones?

- Asustar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- No hacer nada

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
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12. Si ve un Puma atacando a una persona, ¢qué tan de acuerdo o en desacuerdo se
encuentra con las siguientes acciones?

- Asustar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- No hacer nada

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

PERRO SILVESTRE O ASILVESTRADO

13. Si ve un perro silvestre o asilvestrado en una zona rural, ¢qué tan de acuerdo o en
desacuerdo se encuentra con las siguientes acciones?

- Asustar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- No hacer nada

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

14. Si ve un perro silvestre o asilvestrado en un vecindario, ¢qué tan de acuerdo o en
desacuerdo se encuentra con las siguientes acciones?

- Asustar al animal
Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

- No hacer nada
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Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

15. Si ve un perro silvestre o asilvestrado atacando fauna nativa, ¢qué tan de acuerdo
0 en desacuerdo se encuentra con las siguientes acciones?

- Asustar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- No hacer nada

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

16. Si ve un perro silvestre o asilvestrado atacando ganado, ¢qué tan de acuerdo o en
desacuerdo se encuentra con las siguientes acciones?

- Asustar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- No hacer nada

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
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17. Si ve un perro silvestre o asilvestrado atacando a una persona, ¢qué tan de
acuerdo o en desacuerdo se encuentra con las siguientes acciones?

- Asustar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

- No hacer nada

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
ZORRO CULPEO O COLORADO

18. Si ve un Zorro Culpeo o Colorado en una zona rural, ;qué tan de acuerdo o en
desacuerdo se encuentra con las siguientes acciones?

- Asustar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- No hacer nada

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

19. Si ve un Zorro Culpeo o Colorado en un vecindario, ¢qué tan de acuerdo o en
desacuerdo se encuentra con las siguientes acciones?

- Asustar al animal
Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

- No hacer nada
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Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

20. Si ve un Zorro Culpeo o Colorado atacando fauna nativa, ¢qué tan de acuerdo o
en desacuerdo se encuentra con las siguientes acciones?

- Asustar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- No hacer nada

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

21. Si ve un Zorro Culpeo o Colorado atacando ganado, ¢qué tan de acuerdo o en
desacuerdo se encuentra con las siguientes acciones?

- Asustar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- No hacer nada

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
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22. Si ve un Zorro Culpeo o Colorado atacando a una persona, ¢qué tan de acuerdo o
en desacuerdo se encuentra con las siguientes acciones?

- Asustar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- No hacer nada

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

ZORRO CHILLA

23. Si ve un Zorro Chilla en una zona rural, ;qué tan de acuerdo o en desacuerdo se
encuentra con las siguientes acciones?

- Asustar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- No hacer nada

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

24. Si ve un Zorro Chilla en un vecindario, ¢qué tan de acuerdo o en desacuerdo se
encuentra con las siguientes acciones?

- Asustar al animal
Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

- No hacer nada
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Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

25. Si ve un Zorro Chilla atacando fauna nativa, ¢qué tan de acuerdo o en desacuerdo
se encuentra con las siguientes acciones?

- Asustar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- No hacer nada

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)

26. Si ve un Zorro Chilla atacando ganado, ¢qué tan de acuerdo o en desacuerdo se
encuentra con las siguientes acciones?

- Asustar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- No hacer nada

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
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27. Si ve un Zorro Chilla atacando a una persona, ;qué tan de acuerdo o en
desacuerdo se encuentra con las siguientes acciones?

- Asustar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- No hacer nada

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Relocalizar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
- Cazar al animal

Muy en desacuerdo (-2) / Desacuerdo (-1) / Neutral (0) / De acuerdo (1) / Muy de acuerdo (2)
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