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Abstract

Human—wildlife interactions range across a broad spectrum from coexistence to direct conflict, particularly
where large carnivores impact rural livelihoods. While such conflicts are traditionally managed through
damage-centered models that prioritize technical prevention, material experience alone rarely explains the
diversity of human responses. The cognitive hierarchy suggests that deeply held wildlife value orientations
(WVOs) and emotions act as psychological filters, mediating how material experience is translated into social
tolerance. However, the integrated influence of material experience and these psychological filters across native,
invasive, and domestic species categories remains poorly understood in high-conflict landscapes. Here, I use
data from 66 rural households in the Araucania region of Chile and Structural Equation Modeling (SEM) to
show that species identity and psychological filters frequently override material experience in determining
tolerance outcomes. I found that for the invasive American mink, zero-tolerance is driven by a lack of cultural
legitimacy rather than objective economic damage. In contrast to purely damage-centered assumptions, native
pumas are tolerated despite significant predation, whereas domestic dogs trigger a "relational breakdown" where
community values decrease tolerance regardless of severity. My results demonstrate that social interpretations
of "place" and culturally embedded narratives are more powerful predictors of coexistence than absolute
livestock mortality. These findings suggest that global coexistence strategies must move beyond shallow,
technical damage-prevention toward deep interventions that address the socio-cultural interpretation of wildlife.
I anticipate that my integrated framework will provide a starting point for more sophisticated, context-dependent
models of human—carnivore interactions in diverse socio-ecological landscapes.

Keywords: human-wildlife conflict, coexistence, social tolerance, wildlife value orientations, cognitive hierarchy,
Structural Equation Modeling (SEM).

1. Introduction

Human-wildlife interactions exhibit a wide spectrum, ranging from coexistence and mutual benefits to direct
conflict (Treves & Karanth, 2003; Bhatia et al., 2019; Newsom et al., 2025). These interactions often become
most pronounced when carnivores are involved, due to their capacity to prey on livestock and their frequent
perception as a threat to rural livelihoods (Sillero-Zubiri & Laurenson, 2001; Newsom et al., 2025). Such
conflicts carry serious consequences for both sides: beyond retaliatory killings, which are a major driver of
carnivore population declines (Inskip & Zimmermann, 2009), human-wildlife conflict contributes to the erosion
of local ecological knowledge, habitat fragmentation, and the loss of critical ecosystem services provided by
top predators (Dickman, 2010; Ripple et al., 2014, Nyhus, 2016). For rural households, human-wildlife conflict
can result in reduced income, compromised food security, and a diminished sense of safety due to increased risk
perceptions (Miller et al., 2016; Van Eeden et al., 2017).

Predation on domestic animals is the most immediate source of human-wildlife conflict (Treves & Karanth,
2003). While total livestock mortality provides a raw count of absolute damage, it often fails to reflect the
proportional economic impact experienced by individual households. For these economically vulnerable
households, the loss of even a few small livestock, such as a few chickens or a single sheep, can represent a
substantial percentage of their total productive assets (Rodriguez et al, 2016; Almuna et al., 2020; Birhanu et
al., 2023; Ugarte et al., 2025). In such contexts, these high-impact losses can fuel negative attitudes toward the
predators involved and escalate the perceived need for lethal management or active persecution (Broekhuis et
al., 2018; Zorondo-Rodriguez et al., 2019). Because of this perceived direct link between damage and hostility,
conflict mitigation policies have historically focused on ‘“damage-centered” strategies such as technical
prevention or financial compensation (Nyhus, 2016; Ravenelle & Nyhus, 2017). In the context of systems
thinking, such interventions often represent “shallow” leverage points, parameters that are relatively easy to
implement but often fail to foster transformative coexistence because they address only the surface symptoms
of conflict (Meadows, 1999; Abson et al., 2017). Growing evidence suggests that material experience alone
does not consistently explain these varied human responses to carnivores, signaling that technical solutions



overlook the “deep” leverage points of conflict: the underlying socio-cognitive drivers and value orientations
that shape human-wildlife relationship (Treves et al., 2009; Eklund et al., 2017; Van Eeden et al., 2017).

To move beyond these materialist models, recent scholarship argues that social and psychological parameters
often play a more decisive role than ecological variables alone (St John et al., 2013; Miller et al., 2016; Newsom
et al., 2025; Crespin et al., 2026). This suggests that conflict is processed within a socio-cognitive framework,
where values and emotion act as filters mediating how material experience is translated into social tolerance.
Tolerance is specifically applied in this study as “desired population change”, which measures the extent to
which stakeholders want a species’ population to increase or decrease (Manfredo, 2008; Lischka et al., 2019;
Slagle & Bruskotter, 2019). Understanding these responses requires the use of the cognitive hierarchy, a
structured framework where deeply held values shape perceptions which then solidify into attitudes and
ultimately guide behavioral intentions (Fulton et al., 1996; Vaske & Donnelly, 1999; Manfredo et al., 2009;
Manfredo et al., 2021).

At the base of this hierarchy lie wildlife value orientations, the moral and cultural frameworks through which
nature is interpreted (Himes & Muraca, 2018). These are commonly categorized as instrumental (evaluating
wildlife based on the material costs or benefits they provide to humans), intrinsic (recognizing the inherent
rights of wildlife to exist regardless of human utility), and relational (focusing on the connections,
responsibilities, and cultural identities shared between humans and the natural world) (Chan et al., 2016; Himes
et al., 2023). Within this structured hierarchy, emotions such as fear do not exist in isolation; rather, they act as
psychological filters that interact with these fundamental values to shape risk perception and determine tolerance
thresholds (Reskaft et al., 2003; Bruskotter & Wilson, 2013; Fardell et al., 2020). By processing material
experiences through this socio-cognitive lens, individuals form the attitudes and behavioral intentions that
ultimately dictate the social acceptance of predators (Vaske & Donnelly, 1999; Fulton et al., 1996).

The final layer of this cognitive hierarchy is species identity, the category (native, invasive, or domestic) into
which a predator is placed. Within the cognitive hierarchy, species identity acts as a filter; native species may
benefit from cultural or intrinsic “buffers” that increase tolerance, whereas invasive species may lack this
cultural legitimacy and may be viewed as ecological “outsiders” (Bremner & Park, 2007; Crowley et al., 2017).
Domestic species, such as dogs (Canis familiaris), present a unique challenge, as they occupy a social space
between “best friend” and frequent predator, creating potentially inconsistent tolerance responses (Silva-
Rodriguez & Sieving, 2012; Sepulveda et al., 2014; Montecino-Latorre & San Martin., 2018). Across all three
categories, species identity therefore shapes which values are activated, how fear is interpreted, and how much
weight material experience ultimately carries, making it an integral part of the cognitive hierarchy rather than a
separate concept.

Despite these theoretical links, few studies have explicitly integrated material experience with the various levels
of the cognitive hierarchy within a single analytical framework. My thesis addresses this gap by mapping the
cognitive hierarchy of human—carnivore interactions in the rural Araucania region of Southern Chile.
Specifically, I investigate the reported patterns of predation and the extent to which material experience and
perceived severity predict social tolerance (RQ1). I hypothesize that because material experience directly
compromises the assets of economically vulnerable rural households, it triggers a perceived need for population
reduction to mitigate future financial risk (H1). Second, I evaluate how psychological filters, specifically
wildlife value orientations and fear, mediate the relationship between material experience and community
tolerance (RQ2). I expect that high intrinsic and relational values will act as buffers, maintaining tolerance
despite material experience, while fear will escalate the desire for population reduction by heightening risk
perception (H2). Finally, I examine how the influence of these material experiences and psychological filters
differ across native, invasive, and domestic predator categories (RQ3). I hypothesize that for native species,
wildlife value orientations will be the dominant positive predictors of tolerance, acting as a “moral buffer” that
diminishes the relative importance of damage. In contrast, for invasive and domestic species, I expect that the
lack of cultural legitimacy or the perceived breakdown of social responsibility will cause material experience
to override psychological values, leading to higher hostility (H3). By moving beyond a damage-centered



framework, my research highlights that long-term coexistence is a socially mediated process, one shaped not
only by what carnivores do, but by how they are interpreted.

2. Materials and methods
2.1 Study area

2.1.1 Regional and geographic context

I conducted the study in the rural sectors of the Upper Trancura Valley, specifically the Pichares sector and the
commune of Curarrehue, situated near Pucon in the Araucania Region of southern Chile (Figure 1), at the
northern limit of the South American temperate forest ecoregion (39°15'S, 71°48" W) (Armesto et al., 1998).
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Figure 1. Geographic context of the study area and the associated predator community key. (A) Representative images of the seven study predator species,
with key species scientific names listed. (B) Chile locator map showing the regional study site within a national context. (C) Detailed view of the main
study area near Pucon and Curarrehue, highlighting interview household clusters (n = 66) and coordinate grids. Coordinates provided in WGS 84. Map
created in QGIS (v. 4.0) using data from OpenStreetMap (accessed 2026) and author field surveys (2025).

The study area is situated within the Andean mountain range, characterized by narrow valleys surrounded by
continuous native forest on steep slopes. The climate is temperate and humid, with high annual precipitation
ranging between 2,000 and 3,000 mm (Luebert & Pliscoft, 2006). Marked seasonality defines the area; winters
are typically wet and cool, while summers remain comparatively dry (Géalvez et al., 2018).

This physical setting consists of a complex mosaic of native forests, shrublands, pastureland, and small
agricultural plots (Galvez et al., 2013, 2018) that is simultaneously undergoing rapid social transformation.
Unlike the agricultural abandonment trends common in other temperate rural regions (Marchant, 2017), this
part of the valley is experiencing significant lifestyle migration and rural subdivision (Zunino et al., 2010;
Hidalgo et al., 2022). This trend is characterized by urban residents moving to the area for its environmental
and aesthetic appeal, leading to expanding rural settlements and increased habitat fragmentation.



The resulting landscape is therefore not simply heterogeneous in ecological terms, but heterogeneous in its
social fabric: a mosaic of long-established small-scale farmers, incoming amenity migrants, and native forest
that carnivores continue to use as movement corridors. It is precisely this overlap between shifting settlement
patterns, small-scale livestock production, and intact carnivore habitat that positions the Upper Trancura Valley
as a high-conflict context for investigating material experience and social tolerance.

2.1.2 Socio-economic context and livelihood vulnerability

Rural households in the study area rely primarily on small-scale farming (Galvez et al., 2018; Marchant et al.,
2021). Livestock holdings typically include poultry, sheep, goats, and occasionally cattle, with their production
serving both household consumption and local market sales. In this context of economic precarity, even small
losses can have a disproportionate impact on household well-being (Alumna et al., 2020; Ugarte et al., 2025).
A critical factor for this vulnerability is the absence of formal government compensation schemes for wildlife-
related losses in Chile (Ravenelle & Nyhus, 2017; Galvez et al., 2021). While the Servicio Agricola y Ganadero
(SAQG) is responsible for monitoring wildlife and receiving reports of attacks, there is no state-funded
mechanism to provide monetary compensation to farmers for animals killed by predators. Furthermore, high-
quality preventive infrastructure is often financially inaccessible to these small-scale farmers. As a result, most
households rely on traditional, hand-made enclosures or low-cost deterrents, where a single predation event can
represent a significant impact on household stability.

2.1.3 Predator community and species diversity

The study focuses on a diverse guild of predators that differ in body size, hunting behavior, legal status, and
cultural symbolism. The native carnivore community in the study area includes the puma (Puma concolor), the
kodkod (Leopardus guigna), foxes (Lycalopex spp.), diurnal birds of prey (hawks), and the lesser grison
(Galictis cuja). This guild is complemented by the invasive American mink (Neovison vison) and the domestic
dog (Canis familiaris) (Figure 1A).

2.2 Study design and data collection

2.2.1 Sampling strategy and spatial distribution

I used a combination of convenience and snowball sampling to identify and reach respondents within the rural
community. The process began at the Kodkod research station, where I reached out to established contacts,
including workers, researchers, and nearby neighbors in the Pichares sector. From these first interviews, I used
a "snowball" approach, where respondents referred me to other farmers and residents (Biernacki & Waldorf,
1981). To make sure the sample was not limited only to those connected to the research station, I also conducted
opportunistic sampling in the Curarrehue area (Patton, 2002). This involved approaching residents in public
spaces and along rural roads to include households that were outside the immediate social network of the field
station. To ensure a balanced dataset for comparison and representative of the whole community, I interviewed
both households that had material experience and those with no history of conflict or livestock ownership. I
georeferenced every household location using GaiaGPS (2026) to map their spatial distribution in relation to
the local landscape (see Figure 1).

2.2.2 Survey instrument and interview process

I collected primary socio-cognitive and depredation data through 66 structured interviews with representatives
of rural households from late September to late November 2025. I carried out 59 interviews in person at homes
or at the research station and 7 interviews online. I recorded responses and qualitative side notes on printed
questionnaires. I digitized these data into KoboToolbox (2025) for formal analysis. Prior to the full study, I
conducted pilot testing with five residents to assess the face validity of the questionnaire, evaluating whether



questions were clearly understood, logically sequenced, and interpreted as intended, refining wording and
structure accordingly (Collins, 2003).

I organized the survey instrument into six sections to capture the full picture of the human-carnivore
relationship:

1. Socio-economic context: This section assessed the activities sustaining the household, ranking them
by their importance to total income. It included a detailed livestock inventory (species, quantities, and
purpose) and information on the number and management of domestic dogs on the property.

2. Wildlife and nature values: To measure wildlife value orientations, I used six Likert-scale statements,
with two statements designed to capture each of the three orientations: intrinsic, instrumental, and
relational (Fulton et al., 1996; Manfredo et al., 2009).

3. Predation history: This section began with species recognition using a photo-based identification guide
to reduce misidentification (Almuna et al., 2020). If a respondent did not recognize a specific predator,
no further questions regarding that species were asked. I recorded sightings, perceived commonness,
and a history of livestock loss. While I tracked predation history across multiple time intervals (up to
10+ years), I aggregated these for the final causal modeling. In the few instances where respondents
could not definitively identify a single predator, I recorded both suspected species. Since this study
investigates the socio-cognitive drivers of conflict rather than its ecological verification, the perceived
identity of the attacker (not its confirmed identity), is the relevant unit of analysis. Self-reported
perception is therefore treated as a valid data source, consistent with the study’s focus on how residents
interpret and respond to the threat landscape (Dickman, 2010; St John et al., 2013).

4. Attitudes, perception, and tolerance: This section used Likert-scales to measure levels of fear and the
perceived “belonging” of species to the local landscape. Tolerance was measured through the Desired
Population Change (Manfredo, 2008; Lischka et al., 2019). I also included a hypothetical scenario
question, inspired by Galvez et al. (2021), regarding intended management actions following an attack.

5. Management and prevention strategies: This section included essential context on animal husbandry,
including confinement habits (e.g., free-roaming, closed at night, or always confined), enclosure types,
existing prevention methods (or reasons for their absence), perceived effectiveness of the different
strategies, and specific reactive measures taken after the most recent attack.

6. Demographics: Finally, I collected general information such as age, gender, property size, duration of
residency, household size, main occupation, and cultural identity (e.g., Mapuche).

Interviews lasted between 20 and 50 minutes. All respondents provided prior informed consent, and |
guaranteed the anonymity of their responses. The full questionnaire is provided in Appendix X.

2.3 Variable definition

To reduce potential bias associated with species misidentification, I grouped certain taxa for analysis. I treated
both canid species (Lycalopex culpaeus and L. griseus) collectively as “foxes”, and all diurnal birds of prey
(predominantly the Harris’s hawk (Parabuteo unicinctus) and the Southern Caracara (Caracara plancus)
collectively as “hawks”. This grouping follows established protocols in the region (e.g., Galvez et al., 2021) and
reflects the community’s shared management perception of these species groups.



2.3.1 Material experience and severity

I operationalized material experience with predation as a binary household-level variable (1 = experienced at
least one loss; 0 = no loss). This simplification was necessary because the raw numeric data for livestock loss
showed significant positive skewness across the predator guild, with values ranging from 0.40 for kodkod to
2.64 for American mink (e.g., domestic dog: 1.68; puma: 1.24; hawk: 1.07). These high skewness levels were
driven by rare but extreme surplus depredation events, such as a single incident involving over 200 trout killed
by a mink. Including these outliers would have biased the path coefficients, potentially masking the broader
cognitive hierarchy of the community. A preliminary sensitivity analysis (Spearman’s Rank Correlation)
confirmed that the binary variable is an adequate proxy for conflict history, suggesting that the initial occurrence
of a predation event functions as a more consistent driver of tolerance than linear animal counts in this sample.

2.3.2 Psychological filters: values and fear

To analyze the internal relationships within the cognitive hierarchy, I focused on two main psychological filters:
wildlife value orientations and fear.

For wildlife value orientations, following established socio-ecological theory, I categorized values into intrinsic
(wildlife’s right to exist), instrumental (costs and benefits provided by nature or the animal), and relational
(meaningful connection between humans and the species). I measured each dimension using two Likert-scale
statements on a 5-point scale (1 = “completely disagree”, 2 = “disagree”, 3 = “neutral”, 4 = “agree”, 5 =
“completely agree”). To ensure these variables could be effectively compared in a single model, I calculated an
average score for each value type. This aggregation into composite scores helps reduce measurement noise and
keeps the model focused on broader trends, which is essential for maintaining statistical power with a sample
size of n = 66.

For emotional response (fear), I assessed species-specific fear using a 5-point Likert scale (1 = “no fear at all”,
2 = “a little fear”, 3 = “moderate fear”, 4 = “fear”, 5 = “high fear”). By treating fear as a ranked variable, I was
able to test whether the emotional perception of risk influenced people’s views more strongly than their actual
material experience. This distinction is critical for identifying whether conflict is rooted in the security breach
or a more general psychological predisposition toward a predator.

Together, these two filters apply the middle layer of the cognitive hierarchy through which material experience
is translated into tolerance outcomes.

2.3.3 Tolerance as the response variable

The primary response variable for this study was social tolerance, operationalized through the Desired
Population Change metric. I measured it for each carnivore species on a S5-point Likert scale: 1 =
eradicate/disappear, 2 = decrease, 3 = stay the same, 4 = increase a little, 5 = increase a lot. I selected DPC
because it is a standard proxy in human-wildlife conflict literature (Manfredo, 2008; Bruskotter & Wilson, 2013;
Kansky et al., 2016; Lischka et al., 2019; Riley et al., 2025). Unlike immediate emotional reactions to a specific
event, Desired Population Change reflects a respondent’s long-term orientation toward coexistence. This metric
allowed for a consistent comparison across the different species in the study, regardless of the variation in
conflict intensity or predator identity.

2.4 Data analysis

2.4.1 Descriptive and exploratory analysis
I performed a descriptive analysis to characterize the study population, the material experience of conflict, and

the baseline distributions of psychological variables.

I summarized household demographics (e.g., age, gender), property characteristics (size, years of residency),
and livelihood factors (primary occupation, income dependency) to better understand the surveyed population.



To identify which species posed the highest economic risk, I calculated several descriptive metrics, including
total raw mortality counts, the frequency of attack events per household, and the mean livestock loss per event.
For species with insufficient data for complex modeling, such as the lesser grison and the kodkod, the analysis
relied exclusively on these descriptive summaries.

I visualized the distribution of responses for all Likert-scale items (e.g., tolerance, value orientations, and
perceived risk) as categorical data using diverging bar charts, allowing for an immediate assessment of
consensus or polarization within the community before I aggregated these items into composite scores for the
SEM. I also summarized current management strategies, such as types of enclosures used and the methods
employed to prevent predation, using relative frequencies (%). I conducted all data manipulation and
visualizations in R (version 4.4.1).

2.4.2 Structural Equation Modeling (SEM)

To test how values, experience, and fear shape tolerance, I employed species-specific Structural Equation
Models (SEM). I chose SEM as the primary analytical framework because it allows for simultaneous estimation
of multiple causal relationships consistent with the cognitive hierarchy, accounting for both direct and indirect
effects within the same model (Figure 2). I specified the model as a structural path model where I treated material
experience as an independent variable influencing fear, value orientations, and tolerance. Within this structure,
I modeled values and fear as mediators that directly shape the Desired Population Change. This approach allows
for a realistic reallocation of shared variance, recognizing that an attack does not just trigger an immediate
reaction but can also shift how a person values a species, for example, by eroding relational values.
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Figure 2. Conceptual framework. (Left) The Cognitive Hierarchy of human behavior adapted to the study context. Wildlife value orientations,
psychological filters, and social tolerance form the hierarchical layers, situated within the broader context of species identity (native, invasive, domestic).
Material experience operates as an external independent variable influencing both psychological filters and tolerance directly. The corresponding SEM
path diagram, where material experience and psychological filters (Wildlife Value Orientations and Fear) interact to shape social tolerance (Desired
Population Change).
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Rather than using an aggregated model, I ran separate SEMs for the primary conflict species to capture the
unique psychological pathways associated with each predator. Preliminary Spearman’s Rank Correlation check
showed that while responses toward wild predators were moderately correlated (rs = 0.44-0.70), responses
toward domestic dogs and invasive mink were weak and highly distinct from the others. These findings suggest
that respondents show high levels of discrimination between species based on their identity and origin.
Consequently, separate models prevent species-specific nuances from being masked by "averaged" results,
ensuring a more accurate representation of the local socio-cognitive landscape.



2.4.3 Model estimation and robustness checks

Given the ordinal nature of the Likert-scale data and the sample size (n = 66), I estimated the structural models
using the Diagonally Weighted Least Squares (DWLS) estimator, which does not assume a symmetrical
distribution and provides more stable parameter estimates for smaller datasets (Flora & Curran, 2004). To ensure
the stability of the findings, I cross-verified the results using the Robust Weighted Least Squares Mean and
Variance adjusted (WLSMV) estimator, confirming the consistency of the path coefficients (Li, 2016).
Additionally, I conducted non-structural sensitivity checks using ordinal logistic regression (via the MASS
package), to validate the primary predictors of tolerance. I tested for mediation effects (e.g., Experience = Fear
-> Tolerance) only where both constituent paths showed meaningful variance and statistical significance. I
conducted all SEM analyses in R using the lavaan package (version 0.6.18; Rosseel, 2012), with ordinal logistic
regressions performed using the MASS package.

2.4.4 Model constraints and exclusions

Not all predator species identified in the survey were suitable for a SEM. To guarantee statistical rigor and
model stability, I applied three primary exclusion criteria. First, a species had to be recognized by a sufficient
proportion of the sample to ensure that the socio-cognitive data represented a collective community perception
rather than isolated observations. Second, since the research questions focus on the mediation of predation
experience, I excluded species with zero reported attacks from the causal paths, as the influence of material
experience could not be statistically estimated. Third, I evaluated the distribution of responses for each variable
and excluded species showing a “ceiling effect” (all respondents at the high end) or a “floor effect” (all
respondents at the low end). This occurs when a lack of variation across Likert categories makes it
mathematically impossible for the estimator to define a stable statistical path. The specific outcomes of this
process, including recognition rates and variance distributions for these exclusions are detailed in Section 4.3.1.

3. Results

3.1 Material experience

3.1.1 Sample profile and livestock holdings

The questionnaire was completed by 66 rural households within the study region. The sample includes both
households currently owning livestock (n = 49) and households that do not (n = 17). The sample was balanced
by gender (51.5% male, 48.5% female). A majority of respondents identified as Chileans with no indigenous
affiliation (72.7%), while 27.3% identified as Mapuche. 59.1% of respondents lived in the Pichares sector,
21.2% in the Curarrehue sector, and 19.7% in other surrounding areas. Most respondents were long-term
residents, with a median residency of 30.5 years.

The socio-economic profile reveals a community characterized by diversified livelihood strategies rather than
exclusive subsistence farming. Although median property sizes are small (2 ha), nearly half of the respondents
(43.9%) hold permanent waged labor positions (Table 1).

Ahigh percentage of households own dogs (77.3%, n=51), with a mean of 1.7 dogs per home (SE = 0.2; range
= 0-7). Regarding their utility, most owners (82.4%) consider their dogs as pets or company, while 41.2% utilize
them for livestock protection. In terms of management, 69.7% (n= 46) of dogs are kept loose within the property
during the day, while 39.4% (n = 26) of households reported a lack of nocturnal confinement. Only 4.5% of
owners reported that their dogs leave property boundaries or have access to the street.



Table 1. Socio-demographic and farm-level characteristics of respondents (n=66).

Classification / Metric N % Mean Median Std. Error Min Max
Location

Pichares 39 59.1 - - - — —
Curarrehue / Catripulli 14 21.2 - - - — —
Pucoén Surroundings (Caburgua, Huepil, etc.) 13 19.7 - - - — —
Occupation

Waged Labor (Permanent) 29 43.9 - - - — —
Small Business / Commerce 19 28.8 - - - — -
Agriculture / Orchard 13 19.7 - - — — —
Livestock Husbandry 9 13.6 — — — - .

Asset Characteristics

Age (years) --- --- 49.8 50.5 1.7 18.00 85
Property size (ha) - - 59 2.0 1.1 0.05 42
Residency (years) - - 31.5 30.5 2.6 1.00 75
Dog ownership 51 773 1.7 1.0 0.2 0 7

Poultry is the most prevalent livestock category, followed by sheep and cattle (Table 2). The livestock
management system is multi-functional, balancing immediate food security with long-term income resilience.
Respondents frequently identified overlapping roles for their animals, with many household reporting both food
security and income functions for the same species.

While poultry and small ruminants (sheep and goats) are critical for household food security, sheep and cattle
also serve as primary income sources for 66.7% and 46.2% of owners, respectively. Goats showed the highest
economic dependency (80.0%), whereas horses and camelids are primarily maintained for transportation, draft
work, or as relational assets (hobby/pet).



Table 2. Livestock portfolio summary. Mean ownership (per owning household) and percentage distribution of use.
Herd Statistics (Owners Only) Purpose (% of Owners)
Livestock Type Owners (n) Mean SE  Min Max Food Income Hobby/Pet Other

Chickens 45 31.8 3.9 3 120 97.8 51.1 4.4 0.0
Ducks 5 6.4 1.8 2 12 80.0 20.0 20.0 0.0
Turkeys 12 123 23 3 31 100.0 333 0.0 0.0
Geese 8 84 2.0 2 18 100.0 25.0 0.0 0.0
Sheep 24 19.0 2.7 6 52 100.0 66.7 8.3 0.0
Goats 5 6.4 1.6 2 10 100.0 80.0 0.0 0.0
Cattle 13 9.2 2.8 1 40 769 46.2 7.7 0.0
Horses 7 6.1 2.8 1 19 0.0 28.6 57.1  28.6
Camelids 2 3.5 2.5 1 6 0.0 0.0 100.0  50.0
Pigs 5 70 34 1 20 100.0 40.0 0.0 0.0
Other Livestock* 5 2.1 0.4 1 4 0.0 0.0 85.7 143

*Note: Percentages can exceed 100% as multiple options could be selected per species. Other Livestock includes:
Peacocks, Oxen, Rabbits, Quails, and Pigeons. Other purposes includes: transportation, horseback riding, draft work and
grassland maintenance.

3.1.2 Predator awareness and reported presence

Before analyzing the material impact of predation, I characterized the “cognitive landscape” of the study area,
specifically which species are recognized by the community and perceived as present in the environment (Figure
3D).

Respondents demonstrated a universal recognition of the puma, foxes, and domestic dog (all 100%). Hawks
(95%), the kodkod (98%), and the American mink (89%) were also widely recognized by both name and
photograph. Lesser grison was recognized by only 26% of respondents.

Reported sightings followed a distinct pattern across species. Dogs (97%), foxes (99%), and hawks (94%) were
observed by nearly all residents. 67% of respondents reported seeing a mink, 47% had observed a kodkod, 35%
had seen a puma, and 12% a lesser grison.

Perceived commonness varied considerably across species. Hawks (80%) and the American mink were
perceived as “common” by the majority of respondents. In contrast, the perceived commonness for native felids
was lower, with the puma at 35% and the kodkod at 21%. The lesser grison was not perceived as common by
any respondent.



3.1.3. Patterns of predation and material impact

Actotal of 49 households (74.2%) reported experiencing at least one predation event in their lifetime. Cumulative
mortality counts identify a guild of six primary predators: domestic dogs, foxes, hawks, minks, pumas, and
kodkods. The lesser grison had no reported attacks (n = 0).
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Figure 3. Material and cognitive landscape of predation in the study area. (4) Total reported livestock mortality broken down by predator and livestock
species. (B) Total livestock mortality summarized by Value Category using consistent infographic icons (cow, sheep, chicken, cat) for categorical
distinctness. (C) Jittered distribution of individual predation event severity. Black bars indicate the Interquartile Range (IQR, 25%-75%), and red
diamonds represent the median mortality per event. (D) Relative predator perception and presence.

3.1.3.1 Cumulative mortality and prey selection

The domestic dog was the leading driver of livestock mortality, accounting for a total of 405 reported deaths,
the highest attack frequency (n = 58) and more than half of all households surveyed (n = 34). As shown in Figure
34, their impact was highest on poultry (n = 179) and sheep (n = 175). Foxes (n = 253 deaths) and hawks (n =
207 deaths) accounted for high mortality volumes almost exclusively within poultry.

Analysis of high-value assets (Figure 3B) shows a different distribution. While the puma was responsible for
lower cumulative mortality (n = 85), it was the only predator to target large ruminants (cattle, horses) and
camelids. In this classification, domestic cats were included as a "pet" category to reflect their status as
companion animals rather than productive livestock.



3.1.3.2 Event severity and shocks to livelihoods

Event severity varied considerably by predator (Figure 3C). The American mink (Neovison vison) and domestic
dog exhibited patterns of surplus killing. After excluding a single outlier event involving over 200 trout killed
in a restaurant’s fish pools, the mink was responsible for 92 deaths, averaging 7.7 kills per event. Proportional
to available stock, a single mink attack resulted in a median loss of 37.8% of a household's total poultry.

The kodkod recorded the highest relative impact per attack (58.2% of the available flock), though this was
calculated from a low frequency of events (n = 5). These events occurred in households with small overall
holdings (e.g., n < 5 animals), where the loss of a single animal resulted in a high proportional impact.

Domestic dogs showed the highest variability in severity. While individual attacks resulted in up to 50 deaths
in a single night, the median proportional loss was 20%. In contrast, puma predation resulted in the lowest
relative impact per event (18.1%), with attacks typically involving a single animal.

Finally, foxes (34 events) and hawks (27 events) showed a consistent impact on poultry, both averaging
approximately 7.5 animals killed per attack. These predators affected 21 households each, with maximum
severity reaching 30 animals in a single event.

3.1.4 Livestock management and predation prevention

The following analyses of livestock management and predation prevention are based on the 49 households that
reported owning animals (n = 49), as the remaining 17 households had no livestock to protect.

Livestock management in the study area is characterized by a high reliance on nocturnal confinement, though
methods were not mutually exclusive. Most producers use a “mixed-confinement” system, allowing free grazing
during the day and securing animals at night. Among households owning small ruminants (sheep and goats; n
= 24), 95.8% reported confining their animals overnight. Similarly, poultry owners showed high rates of
nocturnal confinement (78.3%), while larger assets like cattle (46.2%) and horses (42.9%) were less frequently
secured in stables, often remaining in open pastures overnight.

To mitigate predation risk, producers employ a variety of preventative strategies. The most prevalent method is
the use of stables and pens (61.2%, n = 30), followed by the use of guard dogs (42.9%, n = 21). Other measures,
such as frequent terrain and fence inspections (24.5%) or the use of deterrents like lights and noise (12.2%), are
less common. Least used were traps (10.2%) and lethal control/arms (2.0%). Conversely, 10.2% of households
reported employing no preventative measures. When evaluating perceived effectiveness, residents identified
stables (46.9%) and guard dogs (20.4%) as the most reliable defenses. However, 14.3% of respondents did not
identify any method as most effective, indicating low confidence in available prevention strategies.

Following their most recent predator attack, 42.4% (n = 28) of the total sample took at least one active measure
to mitigate future risk. The most common reactive adjustment was the reinforcement of corrals or stables
(15.2%, n=10), followed by moving livestock to different locations on the property (12.1%, n = 8). Other active
responses included increasing surveillance or deterrents (7.6%), acquiring new guard dogs (4.5%), and reporting
the incident to neighbors or authorities such as SAG (4.5%). Notably, 25.8% (n = 17) of respondents reported
taking no action after a predation event.



3.1.5 Management scenarios and intentions

To compare reported management with intended responses, I asked respondents to select actions in a
hypothetical scenario where a specific predator kills their livestock.

The intention to use lethal control differed between native and non-native predators. Lethal intent was lowest
for the native felids, puma (6.1%), kodkod and hawk (7.6%). In contrast, lethal intent was higher for domestic
dog (22.7%) and American mink (45.5%).

Results revealed a discrepancy between hypothetical intent and reported behavior. While 45.5% of the sample
expressed a hypothetical intention to kill a mink, only 1.5% (n = 1) reported attempting lethal control following
an actual attack (Section 4.1.4).

Non-lethal responses (specifically "scaring the animal away") were the dominant intended actions for all native
predators. Half of the respondents (50.0%) selected this action for fox, followed by puma (40.9%).

For the American mink, lethal intent remained consistent regardless of personal experience; 41.1% (n = 23) of
those who had never experienced a mink attack (n = 56) still reported lethal intent toward the species.

3.1.6 The tolerance matrix

To determine if material experience directly dictates social acceptance, the tolerance matrix (Figure 4) maps
peak proportional severity (the single most severe loss event experienced by a household) against the Desired
Population Change (DPC). This analysis isolated the impact of “shock events” (the high-impact losses that
theoretically shape a producer’s long-term attitude) on long-term attitudes toward each predator. The matrix
reveals that the relationship between material experience and social tolerance is species-dependent rather than
a linear decline:
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The American mink exhibits low tolerance across all categories of experience, with median DPC scores below
3.0 (“stay the same”), indicating a consistent desire for population reduction regardless of personal experience.

Kodkod tolerance remains at or above 3.0 (“stay the same”) even at high proportional loss levels, though it
should be noted that the high proportional impact reflects the small flock sizes of affected households (n = 5
events) rather than large absolute losses.

Domestic dogs show an inverse trend: the highest demand for population reduction (lowest DPC) originated
from households with no experience or low proportional loss.

For the other native species (puma, fox, and hawk), tolerance levels remain stable regardless of the severity of
the “peak” loss event. Across all experience categories (from zero to high-proportional loss), the median DPC
indicates a desire to maintain current population levels.

The tolerance matrix confirms that personal peak trauma is not a consistent predictor of social tolerance across
the predator guild. This decoupling of material experience from social acceptance indicates that conflict in the
Araucania is not a direct reflection of economic impact, pointing the need to investigate non-material drivers,
such as emotional responses and value orientations, explored in Section 3.2.

3.2 Components of the cognitive hierarchy

This section details the results for the three primary levels of the cognitive hierarchy: wildlife value orientations,
species-specific fear, and social tolerance (Figure 5).
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Figure 5. Multi-panel visualization of three dimensions of general wildlife values (A), perceived fear per predator species (B), and assessment of social
tolerance via DPC per predator species (C).



3.2.1 Wildlife value orientations

I measured general value orientations toward nature and wildlife across three dimensions (Figure 5SA). Intrinsic
values showed the highest level of consensus. 81.8% of respondents “strongly agreed” that nature and wildlife
should be protected regardless of material benefits. Furthermore, 75.8% maintained this protectionist stance
even when wildlife causes problems for domestic animals.

Relational values showed that 92.4% of respondents “strongly agreed” that protecting nature is essential for
maintaining the identity of the community. Additionally, 90.9% viewed natural areas as shared spaces for both
people and wildlife.

Instrumental values showed the greatest variance. While 66.7% recognized that nature provides essential
resources (medicine, food, income), 51.5% of respondents disagreed with the statement that lethal intervention
is acceptable when wildlife threatens livestock, with 36.4% expressing “strong disagreement”. Only 10.6%
“strongly agreed” with lethal intervention as a management tool.

3.2.2 Emotional response: species-specific fear

Reported fear levels varied considerably across the predator guild (Figure 5B). The data revealed a "floor
effect" for most native carnivores, contrasted with higher variance for the puma and domestic dog.

The puma triggered the highest emotional response, with 43.9% of respondents reporting significant fear
(agree/strongly agree). Fear levels for domestic dog (39.4%), American mink (27.2%), and hawk (4.8%)
followed. In contrast, fear levels for other native carnivores remained low: fox (1.5%), and kodkod (7.7%),
lesser grison (11.8%).

3.2.3 Social tolerance: desired population change

Tolerance levels, measured via desired population change, showed a clear distinction between native and non-
native/domestic species (Figure 5C).

The American mink recorded the highest demand for removal; 76.3% of respondents who recognized the species
desired its decrease or complete disappearance. Moreover, 47.0% of the population advocated for a population
decrease (37.9%) or total elimination (9.1%) for domestic dogs. For both of these species, there was a 0% desire
for a population increase.

For puma, despite reported fear levels (section 3.2.2), only 10.6% of respondents desired a decrease in its
population. Tolerance for the kodkod was high, with 90.6% of respondents desiring the population to stay the
same or increase, while 9.4%) desired a decrease or elimination. For fox and hawk, the majority of respondents
desired for these populations to stay the same, with limited desire for either increase or decrease. Finally, for
the lesser grison, responses were primarily neutral, matching the low recognition and absence of reported
conflict for this species (section 3.1.2).

Notably, for fox (53.8%), hawk (57.4%), and domestic dog (53.0%), the majority of respondents indicated a
preference for populations to stay the same.

The varied patterns of social tolerance across the predator guild, where some feared species are protected while
others are targeted for removal regardless of material impact, indicate that tolerance is not a direct reflection of
damage. To quantify how these socio-cognitive variables (wildlife value orientations and fear) and material
experiences interact to determine tolerance, the following section presents the results of the Structural Equation
Modeling (SEM).



3.3 Structural Equation Modeling (SEM): Testing the pathways of tolerance

While the previous sections identified descriptive paradoxes in predator conflict (the “what”), this final
analytical step investigates the causal pathways defined by the cognitive hierarchy (the “how”). Using species-
specific Structural Equation Models (SEM), this section quantifies the pathways of social tolerance with
material experience, wildlife value orientations and fear (Figure 6).

A

Purma (Fuma censolorf

e

MATERIAL EXPERIENGH -- - ---- 280

Feome - Bl e lAmONAL VALUE
: e
: 5
i &
I -
.................. e
=
8 ]
oAt 1 =

C

rwh (i of 4 of prey)

Feasa (Eyuaiagr |

E

Cunmassis slag S0 lapus fumibinnis]

Wildlite Valwe Orientations

MATERIAL EXPERIENGE - 4~~~ -+~ - - - -x  INTRINSIC MALUE

' ki

- B

B RRREET T

g,

i s =

; p ”

: U1 RELATIONALVALE ———— 3

L o

MATERIAL EXPERIENGE --=-----

e
American misk (Nesvinen vima
MATERIAL EXPERIENGE - - - ===
H
H
Y] :
£, .
e .
° i
-t
i
036 i

Wikl Vil Eirie

o INTRINSIC VALUE

-

Ribts %]
Wit Vi Orinrataticns e
LB INTRINSICVALUE
B
- a
T . y
’r _.' i
e - e
T
R i .
e 5 -
- - - o--- - INSTRUMENTAL VALUWE
L8

—— Significant path (p < 0.05)

_________ > MNon-significant path
—> Positive relationship

——— Megative relationship
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3.3.1 Model screening and exclusion outcomes

Before the structural analysis, I screened each species in the carnivore guild for statistical viability based on the
criteria of recognition, conflict presence, and response variance (see methods 2.4.4). I excluded the lesser grison
due to a combination of low recognition (26%) and a complete absence of reported conflict; with zero recorded
attacks, the influence of material experience could not be statistically estimated, nor was there sufficient
community perception data to form a reliable socio-cognitive profile.

While I included fox in the SEM framework, the model required an adjustment to remove the "fear" variable.
This was due to a floor effect. With 98.5% of respondents reporting no fear toward the species, the resulting
near-zero variance made the statistical path for fear impossible to estimate. Finally, I excluded the kodkod from
the SEM analysis entirely. Although it shows a similar lack of reported fear as the fox, the kodkod also suffered
from a critical lack of conflict data (n = 5). Even following the “no-fear” protocol used for the fox, the limited
sample size of predation events prevented the model from achieving stable path estimates.

3.3.2 Model overview and fit

The theoretical model (Figure 2) assumes that wildlife value orientations (intrinsic, relational, and instrumental)
form the foundation of tolerance, with effects often mediated by emotional responses (fear) and direct material
experience. To accommodate the ordinal and non-normal nature of the survey data, I estimated all models using
the DWLS (Diagonally Weighted Least Squares) estimator.

Given the small sample size (n = 66) and the ordinal nature of the data, I evaluated model performance using a
combination of global fit indices and standardized path coefficients (). The path coefficients provide the
primary basis for interpreting the strength and direction of relationships within the cognitive hierarchy, as they
remain robust to sample size constraints.

The model for the American mink exhibited the strongest overall statistical fit among the primary conflict
species (CFI = 0.920; SRMR = 0.098), while the hawk model demonstrated the highest explanatory power,
accounting for 41.6% of the variance in social tolerance (R? = 0.416). A comprehensive summary of the
goodness-of-fit indices, their definitions, and the full species-specific results is provided in Appendix X.

3.3.3 The puma

The SEM for the puma (Figure 6A) describes the pathways linking material experience and psychological filters
to social tolerance. Despite the high reported fear (section 3.2.2), no structural paths reached statistical
significance at the p < 0.05 level.

A trend was observed regarding instrumental values: material experience (predation events) was a predictor of
instrumental orientations (B = 0.238, p = 0.058), which in turn showed a near-significant negative relationship
with tolerance (B =-0.253, p = 0.059). Notably, the direct path from fear to tolerance was non-significant (f = -
0.216, p = 0.148), as was the path from material experience to tolerance (f = -0.196, p = 0.275). The model
explained 31.0% of the variance in puma tolerance (R? = 0.310). Model fit indices were CFI = 0.802 and TLI =
0.341, suggesting moderate fit consistent with Section 3.3.2.

3.3.4 The fox

The fox model (Figure 6B) excluded the “fear” variable due to the floor effect previously described (section
3.2.2). The strongest significant predictor of fox tolerance was intrinsic values (f = 0.419, p = 0.018). This
positive relationship indicates that as intrinsic orientations increase, the desire for population maintenance or
increase also increases.



Conversely, instrumental values showed a significant negative relationship with tolerance (f = -0.328, p =
0.033). Similar to other native species, material experience did not significantly drive tolerance (p = -0.216, p
= 0.169), despite 21 households reporting fox-related poultry losses (with some losing up to 38 animals). The
model explained 30.5% of the variance in fox tolerance (R? = 0.305). Model fit indices were CFI = 0.674 and
TLI = 0.348.

3.3.5 The hawk

The SEM results for the hawk (Figure 6C) indicate that tolerance is influenced by instrumental and relational
dimensions. The strongest and most significant predictor of hawk tolerance was instrumental values (§ =-0.480,
p = 0.002), indicating that as the perceived need to protect domestic resources increases, tolerance for the hawk
drops significantly.

Relational values also showed a significant negative effect on tolerance (f =-0.359, p =0.023). Despite the high
cumulative mortality counts (with some households losing up to 42 birds), the direct path from experience to
tolerance was only borderline significant (§ = -0.364, p = 0.063), suggesting a strong trend where the persistent
loss of poultry is a mounting pressure that begins to erode tolerance.

Consistent with the reported floor effect, fear had no significant impact on tolerance ( =-0.037, p = 0.873) or
value orientations. The model explained 41.6% of the variance in hawk tolerance (R?= 0.416). Model fit indices
were CFI = 0.865 and TLI = 0.550, the strongest fit among all species-specific models.

3.3.6 The American mink

The SEM results for the American mink (Figure 6D) achieved the highest statistical fit of the species-specific
models (CFI = 0.920, TLI = 0.733), indicating that the proposed psychological pathways are highly
representative of the community’s collective mindset toward this species.

The only statistically significant predictor of mink tolerance was relational values (B = -0.196, p < 0.001),
meaning that as a respondent’s identification with the local landscape and traditions increases, their tolerance
for the mink decreases.

Material experience (having suffered a mink attack) had no significant effect on tolerance (p = -0.324, p =
0.111). Fear was not a significant predictor of tolerance (B =-0.222, p = 0.245), though fear showed a borderline
relationship with instrumental values (p = 0.279, p = 0.085). The model explained 29.7% of the variance in
mink tolerance (R? = 0.297). Model fit indices were CFI = 0.920 and TLI = 0.733, the highest overall fit of all
species-specific models.

3.3.7 The domestic dog

The dog model (Figure 6E) revealed a causal structure where tolerance is independent of material experience,
despite being responsible for the highest number of affected households (n = 34), highest cumulative frequency
of events (n = 58) (section 3.1.3.1), and the highest median loss per household (3 animals). The most powerful
and significant predictor of dog tolerance was relational values (p = -0.439, p = 0.023). This strong negative
relationship signals that as a respondent’s connection to traditional community identity and shared landscape
increases, their tolerance for roaming dogs drops sharply.

Fear showed a significant positive relationship with relational values (B = 0.372, p = 0.008). The stronger the
relational values a person holds, the more they fear this species. Mirroring the native species, material
experience had no significant direct effect on tolerance (f = 0.001, p = 0.995). The model explained 22.9% of
the variance in dog tolerance (R? = 0.229). Model fit indices were CFI = 0.704 and TLI = 0.015, consistent with
the just-identified model structure discussed in Section 3.3.2.



5. Discussion

The objective of this study was to characterize the material and socio-cognitive drivers of human-wildlife
carnivore interactions in the rural Araucania. Contrary to damage-centered assumptions that livestock losses
drive intolerance, the results reveal a “material paradox”: social tolerance is fundamentally decoupled from the
objective count of livestock losses. Evaluated through the lens of the cognitive hierarchy, coexistence emerges
as a socially mediated process where species identity and perceived social responsibility consistently override
material experience.

5.1 The material paradox: trauma thresholds over material experience (RQ1)

A central finding of this study challenges traditional, damage-centered conflict management: livestock mortality
counts and economic loss are poor predictors of social tolerance. Hypothesis 1 (H1), which predicted that
livestock loss and severity would have a direct, negative effect on social tolerance, was rejected across the entire
predator guild. While total mortality identified the “top killers” in the landscape (Figure 2A), specifically
domestic dogs, which accounted for 405 reported deaths, the SEM demonstrated that material experience was
a non-significant predictor of the desire for population change for all species. Even the hawk, which showed the
strongest trend (f = -0.364, p = 0.063), did not reach conventional significance.

This mismatch suggests that human-carnivore conflict is not a linear economic calculation but a response to a
“threshold of trauma” (Kansky et al., 2016). The tolerance matrix confirmed that peak proportional severity did
not show a consistent linear relationship with tolerance, supporting the view that the qualitative nature of the
attack, the “breach of security”, is the primary driver of attitude shifts, while the kill count remains secondary
to species' cultural legitimacy (Dickman, 2010; Lischka et al., 2018).

This discrepancy is rooted in divergent ecological strategies. The surplus depredation style in minks and dogs,
where predators kill more than they can consume and sometimes leave dozens of untouched carcasses in a single
night, is perceived as a chaotic and “illegitimate shock” that violates farm safety, triggering low tolerance even
among residents with zero personal experience (Reskaft et al., 2003; Treves & Karanth, 2003). In contrast, the
puma typically takes a single animal for consumption and departs, resulting in the lowest relative impact per
event (18.1%). This survival-based strategy is easier for residents to accept as part of the natural order, granting
species high “social credit” despite causing high-replacement-value losses (Inskip & Zimmermann, 2009).

The data also reveal a culture of “resigned coexistence”. Households have largely reached a “maximum effort”
threshold in livestock protection; 95.8% of households owning small ruminants reported nocturnal confinement,
yet predation persists. When it does, losses are often absorbed as an unavoidable “landscape cost” rather than a
failure addressable through further management (Treves et al., 2009; Eklund et al., 2017). This explains why
25.8% of respondents took no action following their last attack. The hawk exemplifies this stability: despite
causing high cumulative mortality, it is accepted as a "predictable nuisance" within the landscape's background
noise, consistent with findings by Broekhuis et al. (2018), where attitudes toward predators are often decoupled
from the tangible costs of depredation.

This “material-centric bias” is reflected in methodological requirements. The extreme right-skewness of surplus
depredation outliers, including a single mink attack causing over 200 deaths in a restaurant’s trout pools,
required converting material experience into a binary variable for model stability. The statistical reality mirrors
the psychological one: for the local community, the count of kills is “noise”, while the occurrence of an attack
is the true signal shaping long-term social tolerance (Bhatia et al., 2019; Crespin et al., 2026). It matters if a
predator kills, not how many.



5.2 The mediating role of psychological filters: values and fear (RQ2)

Hypothesis 2 (H2) proposed that intrinsic and relational values would buffer social tolerance while fear would
drive hostility. The SEM results provide a nuanced validation of the cognitive hierarchy (Figure 2): fear is often
secondary to the stabilizing force of deeply held values.

For native species, values act as a “protective shield”. The fox model offered the most robust evidence of this
dual dynamic: intrinsic values were the dominant positive predictor of tolerance ( =0.419, p = 0.018), creating
a “moral pass” that overrides material experience (Bruskotter & Wilson, 2013). However, instrumental values
simultaneously showed a significant negative effect (p =-0.328, p=0.033), reflecting the fox’s role as a chronic
poultry thief. These opposing pathways suggest that fox tolerance is not unconditional but rather a negotiated
balance between protectionist values and resource concerns, a tension that ultimately resolves in the fox’s favor
due to its cultural familiarity in the landscape.

These value-based orientations, whether buffering or negotiating tolerance, represent “deep” levers for long-
term coexistence in the of leverage points (Meadows, 1999), more durable than ‘“shallow” technical
interventions such as fencing (Manfredo et al., 2021; Eklund et al., 2017). Relational values, connecting nature
to community identity and tradition, emerged as the strongest dimension in the valley (92.4% consensus),
creating a psychological buffer that prevents material experience from immediately translating into demand for
elimination (Himes & Muraca, 2018).

A key discovery is the decoupling of fear from lethal intent. The puma triggered the highest reported fear
(43.9%), yet the pathway from fear to intolerance was non-significant (B =-0.216, p = 0.148). Fear of the puma
appears to be culturally contained by its perceived legitimacy as a native apex predator, preventing it from
translating into a demand for population reduction (9.1%) (Reskatft et al., 2003; Slagle & Bruskotter, 2019).

Conversely, for the American mink and domestic dog, psychological filters worked in reverse. High relational
values increased hostility rather than buffering it, revealing a critical boundary: residents who strongly value
traditional community order resent disruptors of that order more intensively. Fear here is not a “wild fear” of
attack but a social anxiety, a perception of illegitimate intrusion in the mink’s case, and a breakdown of
community responsibility in the dog’s case (Septlveda et al., 2014; Bremner & Park, 2007). Together, these
contrasting patterns confirm that the direction of psychological filters is species-dependent rather than universal.

The low variance observed in the wildlife value orientations (R? < 0.13) paradoxically confirms that values are
stable foundations that do not fluctuate with individual attacks (Fulton et al., 1996; Manfredo et al., 2009).
While the SEMs explained 23%-42% of tolerance variance, the remaining unexplained variance likely reflects
unmeasured variables: trust in institutional actors such as the SAG, historical neighborhood dynamics, and the
“invisible” presence of species like the lesser grison and kodkod. These species remain experientially absent
but symbolically present; the grison’s low recognition (26%) and kodkod’s low attack frequency (n = 5) make
them psychological non-factors in the current conflict landscape, yet they still occupy space in the cultural
narrative of the forest.

5.3 Species identity: cultural legitimacy vs social betrayal

Where section 5.2 examined the mechanisms of the cognitive hierarchy, this section examines how species
identity shapes outcomes within it. Hypothesis 3 (H3) predicted that native species tolerance would be protected
by values while invasive and domestic species would be driven by material experience. However, the results
revealed that identity, rather than the dead livestock, dictates the socio-cognitive landscape.

Native species benefit from accumulated “social credit”. The fox, despite being a chronic poultry thief, is viewed
as a tame neighbor that belongs to the human-livestock interface, with protectionist intrinsic values partially
offsetting instrumental concerns. The hawk presents a clear case: it is the only species where tolerance pathways
were exclusively negative, driven by instrumental (B = -0.480, p = 0.002) and relational concerns (p = -0.359,
p = 0.023) with no significant positive value buffer, yet it is still accepted as a natural competitor. Despite these



exclusively negative pathways, only 13.1% of respondents desired a population decrease, suggesting that
cultural acceptance of the hawk as a legitimate landscape predator operates as an implicit tolerance floor that
the SEM pathways alone do not fully capture. Species perceived as “belonging” are granted a cultural legitimacy
that absorbs material experience (Zorondo-Rodriguez et al., 2019; Ugarte et al., 2025).

The American mink represents the “relational outsider”. Despite killing fewer high-value animals than dogs, it
faces the highest anticipatory hostility in the guild (76.3% demand for reduction), even among households with
zero personal experience. This is driven by community narratives of surplus “neck biting” depredation,
confirming that for invasive species, reputation governs tolerance more than biological reality (Crowley et al.,
2017; Bremner & Park, 2007).

Domestic dogs present the most complex case. Despite causing the highest absolute mortality (n = 405),
tolerance is independent of material experience, a paradox rooted in three distinct cultural realities. First, a
roaming dog represents a failure of neighborly responsibility rather than a natural predatory act, constituting a
violation of the valley’s implicit “social contract”. Second, while the “pack” narrative diffuses blame away from
individual owners and preserves social harmony, it also reflects a biological reality: in rural Latin American
contexts, normalization of free-roaming dogs enables pack formation (Crespin et al., 2026; Montecino-Latorre
& Martin, 2018), and the community uses this grey area to demand removal while maintaining their identity as
pet-keepers (reflected in the “guard dog gap”: 82.4% view dogs as pets, but only 41.2% trust them as guardians).
Third, hostility is amplified by perceived institutional abandonment: residents know that reporting dog attacks
to the SAG or municipality is ineffective under current legal frameworks (Ley Cholito; “No Killing Dogs” law),
generating a “defensive hostility” where removal is demanded precisely because no other legitimate recourse
exists (Silva-Rodriguez & Sieving, 2012; Sepulveda et al., 2014).

Taken together, these three cases confirm that the socio-cognitive landscape of the Araucania is organized not
by how much a species kills, but by whether it is perceived as belonging, and if not, whether its presence is the
fault of nature or of the community itself.

6. Conclusions

This research explored the socio-psychological drivers of social tolerance toward carnivores in southern Chile.
By testing the interplay between material experience, psychological filters, and species identity, the following
conclusions summarize the core findings in relation to the study’s objectives.

Direct material experience is a poor predictor of social tolerance. Despite significant cumulative mortality,
particularly from domestic dogs, material experience did not translate into a demand for population reduction.
This confirms that human-carnivore conflict in this region is not an economic “math problem” but a socially
mediated phenomenon.

Psychological filters, specifically intrinsic and relational values, act as the primary determinants of tolerance as
stable foundations (R? < 0.13). They serve as deep leverage points that do not fluctuate easily after isolated
negative events, providing a long-term psychological buffer for coexistence that far outweighs technical or
material experiences. For native species it is a “moral pass” that naturalizes predation. Conversely, while fear is
experientially high (notably regarding pumas), it remains a “cultural narrative” that is decoupled from lethal
intent, as it does not significantly drive the desire for population decrease.

Tolerance is dictated by the cultural legitimacy of the species, if they are perceived to belong to the landscape.
Native carnivores hold social credit, while domestic dogs and invasive minks are viewed as “illegitimate
outsiders”. The conflict with dogs represents a “social betrayal” of the neighborly contract, where intolerance
is driven by the breakdown of community responsibility rather than the biological behavior of the animal itself.



Several limitations of this study should be acknowledged. The sample size (n = 66), while sufficient for species-
specific SEM estimation, constrains the generalizability of the findings beyond the study valley. Snowball
sampling, though partially offset by opportunistic sampling in Curarrehue, may have introduced social network
bias, with respondents sharing similar attitudes due to community ties. The wildlife value orientation items
showed consistently high agreement rates across respondents, reflecting genuine community consensus but
limiting statistical variance, this may have underestimated the influence of values on tolerance outcomes in the
SEM. Additionally, operationalizing material experience as a binary variable, while methodologically justified
by data skewness, collapsed important variation in conflict intensity. Similarly, measuring tolerance exclusively
through Desired Population Change captures long-term orientation well but does not reflect the full spectrum
of behavioral responses to predation.

These limitations point toward concrete directions for future research and management. Since material
experience does not drive intolerance, resources should shift from financial compensation toward programs that
strengthen social accountability, enforcing responsible pet ownership as a communal value and developing
community-based protocols for managing domestic dogs, targeting the social contract between neighbors rather
than the animal itself. Conservation initiatives for native species should focus on identity-based education,
reinforcing predators' status as cultural icons and "native neighbors" to leverage existing value-based buffers.
For invasive species, management should move beyond lethal removal to include community-led monitoring,
helping demystify surplus-killer narratives alongside population control. Finally, to prevent unfamiliarity from
generating future intolerance, educational programs should target lesser-recognized species like the lesser
grison, increasing species literacy before negative narratives take root.

Ultimately, these findings offer a critical lesson for global conservation: human-wildlife conflict is rarely about
the wildlife; it is about what the wildlife represents. True coexistence requires moving beyond “shallow”
leverage points like economic compensation. Instead, conservation must engage with “deep” leverage points,
the relational values and social contracts that define species legitimacy. Money cannot repair a social fabric torn
by an irresponsible neighbor’s dog, nor can it grant legitimacy to an invasive “outsider”. To move from “conflict
management” to “relational harmony”, we must focus on community accountability and the cultural narratives
that grant a species the right to stay.
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Appendix X. Structural Equation Modeling (SEM) Fit Indices

- Chi-square (x?): A non-significant p-value (> 0.05) indicates that the model successfully represents the
underlying data structure.

- Degrees of freedom (df): Represents the mathematical complexity of the model. For this study, | used
a consistent structure across species to allow for direct comparison.

- Comparative Fit Index (CFl) and Tucker-Lewis Index (TLI): Values above 0.90 (CFI) and 0.70 (TLI) are
considered acceptable, showing how much better the model is compared to a null model with no
relationships.

- Root Mean Square Error of Approximation (RMSEA): Measures the error of approximation, so values
closer to 0.05 are ideal, though higher values are common and tolerated in smaller datasets (N < 100).

- Standardized Root Mean Square Residual (SRMR): It looks at the difference between the correlations
in the data and the correlations predicted by the model. Values below 0.10 indicate that the model’s
predicted correlations match the observed data well.



- Coefficient of determination (R2): represents the proportion of total variance in the dependent
variable (DPC) that is explained by the model’s psychological and material predictors.

Table 3 summarizes the fit statistics for the primary species of concern. Whitelist some indices reflect the
inherent “noise” of a small sample size, the models provide a statistically informative foundation for
interpreting the standardized path coefficients (B), which represent the strength and direction of the
relationship between variables.

Table 3: Global fit indices and explanatory power for species-specific SEMs

Species | N x2(p) | df | CFI TLI RMSEA SRMR | R%for Interpretation
tolerance

Puma 66 0.065 | 3 0.802 0.341 0.148 0.105 0.310 Acceptable x%; 31% of variances explained; high
variance in emotional response.

Fox 65 0.020 | 3 0.674 0.348 0.188 0.096 0.305 Explains 30.5% of variance; indicates presence of
unmeasured drivers.

Hawk 61 0.095 3 0.865 0.550 0.137 0.131 0.416 Highest explanatory power; solid CFl indicates a
consistent relationship.

Mink 59 0.114 | 3 0.920 0.733 0.130 0.098 0.297 Best statistical fit; systematic community
response.

Dog 66 0.034 | 3 0.704 0.015 0.171 0.102 0.229 Low TLI and R? indicates high individualization in
conflict responses.

Add also r22 for values, fear and others. (sem)

2. Questions and hypotheses

RQ1: What are the reported patterns of predation in the study area, and to what extent do these reported
experiences and their perceived severity predict social tolerance toward different predator species?

- Hypothesis 1: Reported livestock loss and severity will have a direct, negative effect on social tolerance.

- Mechanism: Because material loss directly compromises the economic assets of subsistence
households, it triggers a perceived need for population reduction to mitigate future financial risk.

RQ2: How do psychological filters (specifically WVOs and fear) mediate the relationship between material
experience and community tolerance?

- Hypothesis 2: High intrinsic and relational values will act as buffers, maintaining tolerance despite
material loss, while fear will escalate the desire for population reduction.

- Mechanism: Because WVOs act as cognitive filters that assign moral or cultural legitimacy to a species,
they can override economic damage and separate social tolerance from material loss. In contrast, fear
serves as an emotional trigger that heightens risk perception often regardless of actual predation
frequency or previous values.

RQ3: How does the influence of these material experiences and psychological filters drivers-differ across
native, invasive, and domestic predator categories?

- Hypothesis 3: The drivers of social tolerance are expected to vary significantly across species
categories. For native species, | hypothesize that psychological filters (Intrinsic and Relational values)



will be the dominant positive predictors of tolerance, acting as a "moral buffer" that diminishes the
relative importance of material loss. In contrast, for invasive and domestic species, material experience
and fear are expected to be the primary drivers of hostility. In these categories, psychological value
orientations are hypothesized to either show a significantly weaker influence on tolerance or to
reinforce the perception of the animal as a "pest”.

Mechanism: This divergence is rooted in the social legitimacy of the species involved. Because native
species are culturally and ecologically legitimized, high internal values act as a "moral buffer" that can
outweigh or decouple economic damage from the decision-making process. Conversely, because
invasive species are perceived as "out of place" and domestic dogs are tied to a "social contract" of
human responsibility, the human mind is expected to either discount psychological values in favor of
material "costs" or utilize those values to reinforce the animal's status as a conflict-generating outsider.
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