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Tolerance for Wolves in the United
States
Kristina M. Slagle* , Robyn S. Wilson and Jeremy T. Bruskotter

School of Environment and Natural Resources, The Ohio State University, Columbus, OH, United States

This study applies a psychological hazard-acceptance model to U.S. wolf conservation.
Where most prior studies have focused on human populations most likely to interact
with wolves (e.g., people who reside in wolves’ range), we sought to model tolerance
among the general public throughout the United States, with representative samples
from two regions with ongoing recovery efforts (i.e., the Northern Rocky Mountains
and Western Great Lakes) as well as the rest of the country. As opposed to typical,
attitudinal measures of tolerance (e.g., wildlife acceptance capacity) we sought to model
supportive and oppositional behavior among the U.S. public as a function of perceptions
of risk, benefit, and control, trust in the U.S. Fish and Wildlife Service, and affect toward
wolves. At the national level, results predict a moderate amount of the variance for
tolerant, stewardship behaviors (r2 = 0.22–0.25) and intolerant, oppositional behaviors
to wolf conservation (r2 = 0.14–0.22). Most respondents (55%) did not intend to engage
in either supportive or oppositional actions, and 23% indicated a preference for wolf
populations to increase nationally. These preferences varied slightly by sample region
when weighted to reflect regional demographics, with about one in three respondents
in the Northern Rocky Mountains preferring for wolf populations to increase (32%), and
slightly fewer saying the same in the Western Great Lakes region (30%) and rest of the
United States (27%). We performed a post hoc logistic regression to identify factors that
predisposed U.S. residents nationally to engage in any behavior toward wolves (tolerant
or intolerant). This analysis suggested that the perceived importance of the wolf issue
was most predictive of intentions to engage in behavior relevant to wolf conservation.
Analyses indicate high levels of tolerance for wolves nationally, some support for their
restoration, and only small minorities engaging in oppositional behavior. With the recent
shift to individual state-level management, a more diverse policy matrix will increase the
importance of understanding how human tolerance for wolves varies spatially (at the
local level), and what factors drive tolerance at both the individual and group level.

Keywords: carnivores, risk, hazard, benefit, trust, tolerance, wolves (Canis lupus)

INTRODUCTION

In recent decades, large carnivores have begun to reoccupy parts of Europe and North America
where they were previously eradicated (e.g., Chapron et al., 2014). As these species move into
human-dominated landscapes, coexistence requires some degree of human tolerance of their
presence and associated risks (Bruskotter et al., 2014). Indeed, in some cases, human-causes
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represent the overwhelming source of mortality for carnivores
(Treves et al., 2017). Thus, a variety of recent scholarship has
sought to address the question: what makes people more or less
tolerant of wildlife (e.g., Carter et al., 2012; Slagle et al., 2012;
Zajac et al., 2012; Browne-Nuñez et al., 2015; Inskip et al., 2016;
Kansky et al., 2016; Marino et al., 2021). As large carnivores
represent a novel hazard to many human populations, Bruskotter
and Wilson (2014) adapted theory explaining individual-level
variation in the “acceptance” of hazards (e.g., Siegrist, 2000;
Siegrist and Cvetkovich, 2000) to explain variation in acceptance
(or tolerance—we use these terms interchangeably here) of
carnivores. Here we test a hazard acceptance model of carnivore
conservation with a national sample in the United States, using
the gray wolf as our model species.

Conventional wisdom suggests that charismatic megafauna
can act as “flagship species”—animals that become symbols
or rallying points for conservation action (Ducarme et al.,
2013). However, large terrestrial mammals are also prone to
conflict with humans’ interests. Through normal expressions
of behavior these animals represent potential threats to our
crops, our pets and occasionally our lives (Nyhus, 2016). In
the language of researchers who study risk, they are hazards.
Studies on hazard acceptance indicate that acceptance is driven
in large part by the perceived risks and benefits individuals
associate with hazards (Siegrist, 2000; Visschers et al., 2011;
Ascher et al., 2013), a finding that generally mirrors research
on tolerance for wildlife (for reviews see: Kansky et al., 2016;
Slagle and Bruskotter, 2019). Although describing acceptance
in terms of risk and benefit implies a considered and rational
cost/benefit approach to managing a carnivore species, in reality
it is the human perceptions of these risks and benefits that matter
(Slovic, 1987; Alhakami and Slovic, 1994; Siegrist, 2000), and
these perceptions are not always objectively accurate (Slovic,
1999). While research on perceived risks and benefits related
to carnivore conservation is recent, findings generally follow
similar patterns as other environmental hazards in that higher
risk perceptions correlate to lower acceptance (e.g., Riley and
Decker, 2000; Zajac et al., 2012), and higher perceptions of
benefits generally correlate to greater acceptance (e.g., Siemer
et al., 2009; Carter et al., 2012). Where studies have employed
more extensive models of tolerance for carnivores, perceptions
of risk and benefit work in a converse relationship (as they
do in other hazard contexts: Alhakami and Slovic, 1994),
though perceived benefits may be as or more predictive
of tolerance than risk perceptions across varied contexts of
carnivore conservation (e.g., Carter et al., 2012; Slagle et al., 2012;
Inskip et al., 2016).

Perceptions of risk and benefit are, in turn, affected by
individuals’ general feelings surrounding a hazard, also known as
affect (Johnson and Tversky, 1983; Peters, 2006). Affect serves to
bias subsequent judgments concerning hazards such that negative
affect can increase risk perceptions and lower benefit perceptions,
while positive affect can have the opposite effect (Finucane et al.,
2000), with evidence of this in the tolerance literature (e.g., Slagle
et al., 2012; Vaske J. et al., 2021). Affect as a heuristic enables us to
sift through information and come to a decision more efficiently
than an endless tabulation of pros and cons might (Peters, 2006).

Also critical to understanding perceptions of risk is one’s
perception of control over the hazard, where a perceived lack of
control drives up risk perception (Slovic, 1987), and inhibits our
intended behaviors (Armitage and Conner, 2001; Ajzen, 2002).
The tolerance literature supports these findings, where lower
personal control was associated with increased risk perceptions
of black bears (Ursus americanus), and in turn, decreased
acceptance of black bears in Ohio (Zajac et al., 2012). In
Norway, residents that had lower perceptions of control found
carnivore behaviors in general to be less acceptable (Kleiven et al.,
2004), and sheep farmers with a higher sense of control had
fewer negative attitudes toward carnivores (Bjerke et al., 2000).
Focusing on tigers (Panthera tigris) in Nepal, local residents’
lower perceived ability to adapt to or avoid risks was associated
with a preference for fewer tigers (Carter et al., 2012).

Finally, in modern societies, citizens shift responsibility and
management for hazards to local, state and federal agencies
charged with mitigating risk on behalf of the public (think
nuclear power, prescription drugs, or forest fires). Because the
actions of these agencies affect how hazards are managed, they
can also impact the extent to which hazards are judged as
risky or beneficial. Specifically, trust in the agency acts as a
decision-making shortcut, similar to affect, in that it simplifies
our choices. When agencies are trusted, individuals tend to
view hazards as less risky and more beneficial; when they are
not trusted individuals tend toward the opposite (e.g., Siegrist,
2000; Siegrist and Cvetkovich, 2000; Zajac et al., 2012). Trust
in the management agency is partially composed of calculative
trust or confidence: do we believe the agency is capable in
their management? If so, we entrust them with responsibilities
ranging from saving endangered carnivores to protecting us from
recovered carnivore populations. Similarly, trust as salient values
similarity, also known as relational trust, is the perception that the
agency holds the same values as we do in this issue and will act in
a similar manner as we would. When we perceive a similarity, we
trust the agency to do the right thing, whatever we perceive that
to be, because we expect those who think like us to act like us.
Relational trust is based in knowing the intentions of the agency
and is resilient because of its basis in shared values.

Pulling together the antecedents of acceptance—trust, control,
affect, risk, benefit—into a sequential model provides additional
insight to how judgments concerning the acceptability of
carnivores are made, particularly the relationships between
these judgments (Figure 1). In prior work, we designed and
experimentally evaluated outreach aimed at increasing these
antecedents as a means of increasing tolerance. We found
evidence of the causal nature of this framework in that messages
focused on heightening a sense of personal control and perceived
benefits increased reported acceptance of black bears in Ohio
(Slagle et al., 2013).

However, recently scholars have questioned the adequacy of
relying on traditional, attitudinal measures of acceptance (e.g.,
attitudes or “Wildlife Acceptance Capacity”) to gauge tolerance
of wildlife (e.g., Bruskotter and Fulton, 2012; Heberlein, 2012;
Brenner and Metcalf, 2020). Psychological researchers have long
understood that a general attitude toward a target (general
classes of entities such as peoples of certain nationalities or
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FIGURE 1 | Hypothetical hazard acceptance model, with signs indicating
direction of relationships.

animals of a particular species) tends to be weakly associated
with any instance of behavior, though the strength of association
improves when broad classes of behavior are examined (Fishbein
and Ajzen, 1974; Weigel and Newman, 1976). Bruskotter and
Fulton (2012) argued that beyond the problem of prediction,
single-item measures do not capture the broad array of actions
people can take either in support of or opposition to carnivores.
They proposed a behavioral measure, where researchers assess
respondents intentions to engage in a broad range of supportive
and oppositional actions. Slagle et al. (2012) demonstrated that,
similar to attitudinal measures of acceptance, risk and benefit
judgments can be useful for explaining intentions to engage in
supportive and oppositional behaviors directed at carnivores.
However, their study is limited in that it (i) did not contain all
of the components of the hazard model discussed by Bruskotter
and Wilson (2014), and (ii) relied on a sample of highly involved
individuals (i.e., an “issue public”). Thus, in this study we seek to
test the hazard-acceptance model of tolerance among a sample
of the general public in the United States, using a behavioral
measure of tolerance. We use gray wolves (Canis lupus) as a
model species in this analysis. Gray wolves are an ideal model
because they (i) are among the widest-ranging large, terrestrial
carnivore (Wolf and Ripple, 2017); (ii) are capable of living near
human settlement (Linnell et al., 2001; Mech and Boitani, 2003);
and (iii) occasionally attack humans, our pets and our livestock
(Linnell et al., 2001, 2021). Moreover, wolves have recently
expanded into parts of their former ranges in Europe and the
United States where they have not been for decades, prompting
questions about how to coexist with this species (Bruskotter et al.,
2014; Chapron et al., 2014).

MATERIALS AND METHODS

Sampling and Data Collection
We conducted an online survey of a representative sample from a
panel maintained by GfK (now maintained by Ipsos), a marketing
research firm. In order to approximate traditional mail samples,

GfK recruits members via multiple contacts at their mailing
address. To overcome coverage issues plaguing online samples
due to a lack of internet access, GfK provides internet access to
recruits that do not have access in exchange for their participation
in the online panel. Recruits that already have internet access are
compensated with points, which translate to roughly $4–$6 per
month, a nominal remuneration unlikely to bias responses. GfK
then draws a sample of respondents from their recruited panel
members for study. Our samples were roughly evenly recruited
from three regions of the United States: (1) The Northern Rocky
Mountains, (2) the Western Great Lakes, and (3) the rest of
the United States. To ensure sample representativeness at the
national level, post hoc sampling weights were constructed using
United States. Census Bureau data, accounting for respondent
age, race and/or ethnicity, level of education, household income,
census region, metropolitan area residence, and whether the
respondent had household access to the Internet. Research on
this method of sampling suggests that it is almost identical to
telephone surveys (Berrens et al., 2003), but lacks other biases
associated with telephone surveys (coverage bias due to cellphone
use and social desirability bias; Chang and Krosnick, 2009; for
more detail on panel construction, see Berrens et al., 2003; The
GfK Group, 2013.

The Ohio State University’s Office of Responsible Research
Practices reviewed and approved the methods used in this
research (protocol number 2013E0553). Prior to the full survey
period, we pre-tested the survey instrument for function and
length, and found it necessary to reduce survey burden. To
achieve this, we limited respondents’ assessment of trust in the
USFWS to those respondents at least somewhat familiar with
the agency. Respondents not at all familiar with the agency
skipped to the next bank of questions, and thus were removed for
SEM analyses due to data not missing at random. Additionally,
responses to the 10-item bank of benefits and risks to wolf
recovery were randomly assigned, such that each respondent
received a random set of 8 of the 10 questions. These changes
resulted in a final average survey length of 12.5 min. We gathered
all responses using Qualtrics, an online survey platform, and the
full survey period occurred over an 11-day period in February
2014. Respondents were contacted up to 3 times, twice by email
and a final automated telephone call (for further details on this
study, please see (Slagle et al., 2017).

There are several variables of interest in this study: affect,
benefits, risks, control, trust, and tolerance (specific measures
can be found in Table 1). Measurement of affect followed the
method proposed by Peters and Slovic (1996, 2007), where
respondents are asked to write down the first thought or image
that comes to mind when considering wolves. They are then
asked to rate on a bipolar scale how positive or negative they feel
about what they wrote. To increase the measure’s usefulness and
follow existing literature, the measure was asked a second time,
immediately following the question rating the first thought or
image (Peters and Slovic, 2007).

Benefits and risks were measured by agreement with
statements regarding various outcomes of a recovered wolf
population (Bright and Manfredo, 1996; Slagle et al., 2012). Five
statements described negative outcomes like depredation, effects
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TABLE 1 | Factor loadings, unweighted and weighted descriptive statistics of items used to measure latent model variables.

Latent variables and items Mean (W) SD (W) Skew (W) Factor loading

Affecta,e 3.50 (3.57) 1.11 (1.03) –0.33 (–0.28)

When considering the first thought or image you just mentioned, how negative or positive do you
feel about the thought or image?

3.59 (3.62) 1.26 (1.22) –0.50 (–0.56) –

When considering the second thought or image you just mentioned, how negative or positive do
you feel about the thought or image?

3.41 (3.51) 1.28 (3.51) –0.27 (–0.33) –

Trustb,e I feel that the U.S. Fish and Wildlife Service. . . 3.52 (3.54) 0.94 (0.92) –0.61 (–0.63)

. . .Shares similar values as me. 3.50 (3.48) 0.90 (0.88) –0.53 (–0.71) 0.54

. . .Takes similar actions as I would. 3.35 (3.35) 0.94 (0.93) –0.41 (–0.53) 0.58

. . .Is trustworthy in their management of wildlife in the U.S.(c) 3.50 (3.52) 0.99 (0.96) –0.58 (–0.63) 0.88

. . .Is capable in their management of wildlife in the U.S.(c) 3.55 (3.56) 0.97 (0.94) –0.63 (–0.64) 0.83

Controlc,e Please tell us how much you agree or disagree with the following. . . 4.84 (4.82) 1.15 (1.19) –0.26 (–0.32)

People can choose whether or not they are exposed to risks associated with wolves. (c) 4.63 (4.68) 1.59 (1.56) –0.50 –0.47) 0.55

I can prevent conflict with wolves by taking precautions. (c) 5.04 (5.07) 1.49 (1.51) –0.78 (–0.76) 0.87

This country is run by a few people in power and there is not much the little guy can do about
decisions regarding wolves.

4.65 (4.57) 1.64 (1.65) –0.35 (–0.36) 0.00

By taking an active part in political and social affairs, people can control the presence of wolves
locally.

4.34 (4.31) 1.46 (1.47) –0.42 (–0.56) 0.10

Risksc Allowing wolf populations to expand into other areas (outside of those areas they currently
occupy) would. . .

. . .Result in large numbers of wolf attacks on livestock 4.73 (4.57) 1.46 (1.50) –0.27 (–0.25) 0.76

. . .Result in ranchers losing money 4.74 (4.65) 1.44 (1.45) –0.30 (–0.29) 0.70

. . .Result in wolf attacks on humans 3.83 (3.81) 1.64 (1.67) –0.08 (–0.67) 0.49

. . .Result in wolves wandering into residential areas 4.62 (4.66) 1.46 (1.42) –0.36 (–0.30) 0.46

Benefitsc Allowing wolf populations to expand into other areas (outside of those areas they currently
occupy) would.

. . .Help control coyote populations. 4.30 (4.34) 1.22 (1.12) –0.31 (–0.61) 0.27

. . .Keep deer and elk populations in balance 4.52 (4.61) 1.56 (1.45) –0.54 (–0.56) 0.57

. . .Increase tourism in areas where wolves have moved into 3.48 (3.51) 1.46 (1.42) 0.04 (–0.01) 0.29

. . .Preserve the wolf as a wildlife species 4.71 (4.75) 1.46 (1.41) –0.53 (–0.54) 0.53

. . .Return the natural environment back the way it was 4.16 (4.18) 1.56 (1.55) –0.35 (–0.45) 0.54

Supportive behavioral intentionsd

Below are a number of actions you could take in order to INCREASE wolf populations in the United States. Please indicate how likely or unlikely you are to.

Write your congressperson in support of further wolf recovery efforts 1.93 (1.93) 1.16 (1.14) 0.95 (0.89) 0.86

Sign a petition in support of further wolf reintroductions 2.46 (2.57) 1.44 (1.45) 0.36 (0.24) 0.60

Contribute to an organization that supports further wolf recovery efforts 2.07 (2.12) 1.26 (1.26) 0.80 (0.72) 0.71

Post to Facebook or Twitter in support of wolves 2.07 (1.96) 1.23 (1.24) 1.12 (0.96) 0.51

Contact a wildlife manager/management agency in support of further wolf recovery efforts. 1.96 (1.99) 1.15 (1.15) 0.84 (0.80) 0.87

Oppositional behavioral intentionsd

Below are a number of actions you could take in order to REDUCE wolf populations in the United States. Please indicate how likely or unlikely you are to.

Contact a wildlife manager/management agency to oppose further wolf recovery efforts. 1.73 (1.68) 1.08 (1.06) 1.30 (1.34) 0.90

Write a letter to your Congressperson to oppose further wolf recovery efforts 1.69 (1.65) 1.05 (1.00) 1.38 (1.28) 0.92

Contribute to an organization that opposes further wolf recovery efforts 1.68 (1.66) 1.07 (1.04) 1.38 (1.36) 0.79

Sign a petition to stop further wolf recovery efforts 1.93 (1.87) 1.28 (1.26) 1.08 (1.17) 0.66

Post to Facebook or Twitter in support of wolves* 1.62 (1.64) 1.03 (1.05) 1.46 (1.45) 0.45

Weighted descriptive statistics are in parentheses. Items used in composite measures are marked (c). aScale ranged from 1 (Very negative) to 3 (Neutral) to 5 (Very
positive). bScale ranged from 1 (Strongly disagree) to 3 (Neutral) to 5 (Strongly agree). cScale ranged from 1 (Strongly disagree) to 4(Neither agree nor disagree) to 7
(Strongly agree). dScale ranged from 1 (Very unlikely) to 3 (Undecided) to 5 (Very likely). eMean and SD for composite variables are calculated using items followed by (c).
*This item was mistakenly worded identically to support; however, factor loadings suggest respondents interpreted the question in light of the opening sentence referring
to reductions, so it has been kept for analysis.

on game species and rancher losses. Five statements described
positive outcomes like a return of “naturalness,” benefits of
tourism, and “balanced” wildlife populations.

Control was measured through agreement with a series
of four statements that assess both control over the risk

from wolves themselves (adapted from Zajac et al., 2012),
as well as control over the policy process (adapted from
Johansson and Karlsson, 2011).

Agency trust was assessed through measures aimed at both
relational trust and calculative trust in the U.S. Fish and Wildlife
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Service (Earle, 2010). Salient values statements tapping relational
trust focused on the extent to which an individual feels the
agency in question shares their values and would take similar
action (Earle and Cvetkovich, 1995; Cvetkovich and Winter,
2003). Confidence statements or calculative trust, was measured
in statements regarding the agency’s ability to manage wildlife.

Finally, tolerance for wolves was measured as the intention to
perform a variety of politically relevant behaviors. Tolerance can
be thought of as a continuous scale ranging from stewardship
of wildlife to passive tolerance to active intolerant behaviors
(Bruskotter et al., 2015). Here, tolerance is measured with a set of
behavioral intentions to oppose and support wolf recovery, which
are replicated from Slagle et al. (2012). These include writing
one’s Congressperson, signing a petition, and contributing to a
non-profit organization. We added 2 more behaviors that might
be more accessible or typical of the general public: contacting a
wildlife manager and making a post to social media related to wolf
conservation.

Model Measurement and Analyses
Testing the hazard acceptance model required measuring 6
latent variables via 30 survey items: trust, control, affect, risk,
benefit, and tolerance (divided into support and opposition for
purposes of analysis; Table 1). Latent psychological variables
are impossible to measure directly, and as such, are observed
through their influence on other human behaviors (here,
responding to items on a survey questionnaire). Structural
equation modeling allows for these latent—observed variable
relationships to be maintained by building confirmatory factor
analyses into the measurement models, while also testing for the
theoretical relationships between the latent variables themselves
(Schumacker and Lomax, 2004). Model fit was assessed using
multiple indices, specifically the Comparative Fit Index (CFI),
Root Mean Squared Error of Approximation (RMSEA), and the
Standardized Root-Mean Squared Residual (SRMR). Following
Diamantopoulos and Siguaw (2000) and Schumacker and Lomax
(2004), RMSEA and SRMR values between 0.05 and 0.08 were
seen as having “reasonable fit,” while anything less than 0.05
was a “good fit.” We sought CFI values of 0.95 or greater, but
levels of 0.90 or greater were considered as having “reasonable
fit” (Hu and Bentler, 1999).

Structural equation modeling requires data missingness to
be explicitly handled prior to analysis, and this study explicitly
contained data missing completely at random due to the need
to reduce response burden (see “Sampling and Data Collection”
section for detail). In order to apply weights approximating
a national sample, we used linear interpolation method using
ordinary least squares regression in IBM SPSS (IBM Corp, 2013)
to recover planned missingness in benefit and risk (10 items
total, between 20 and 24% missing completely at random), as
well as random missingness in the remaining model variables (18
items total, between 2 and 6% missing at random). This method
uses regression to model missing data for each respondent,
imputing the value suggested by the regression line (Allison,
2003). After imputing the data in SPSS, it was transferred
to R for all structural equation model analyses. Measurement
confirmatory factor analyses and structural equation model
analyses were performed in R using the lavaan and lavaan.survey

packages (Rosseel, 2012; Oberski, 2014; R Development Core
Team, 2016). We used weights generated by GfK to adjust
our sample to approximate the demographics of the U.S.
national population and investigate the generalizability of the
hazard-acceptance model to a broader context. Descriptive
analyses and post hoc regressions were performed in IBM SPSS
(IBM Corp, 2013).

RESULTS

GfK contacted a total of 2,020 potential respondents and received
1,287 completed surveys for a response rate of 63.7%. Prior
to weighting procedures, respondents were more female than
male (46.0% male), majority white (83.5%), from metropolitan
statistical areas (73.0%) and had internet access separate from
GfK (84.5%). The average age was 50.8 years, and 50.9% of
respondents reported a household income of less than $59,000
per year. Weights were created using demographics from the
2009 to 2011 American Community Survey conducted by the
United States Census Bureau, and the minimal impacts of adding
sociodemographic weights to descriptive analyses for observed
variables can be seen in Table 1, where fairly small or non-
existent changes to means, standard deviations, and skewness are
evident. After national weighting, 30% of respondents preferred
for wolves to increase nationwide, and when weighted to reflect
regional demographics, about one in three respondents in the
Northern Rocky Mountains preferred for wolf populations to
increase nationwide (32%), with slightly fewer saying the same
in the Western Great Lakes region (30%) and rest of the
United States (27%).

Bearing the thresholds for factor loadings and model fit indices
in mind, we aimed to ensure good measurement models while
not discarding observed variables out of hand. We assessed
affect with two items, which required an averaged composite
measure rather than a latent variable model. Trust was measured
via 4 items, and responses to these items was limited to those
individuals who reported being at least somewhat familiar with
the U.S. Fish and Wildlife Service. Still, a measurement model
resulted in poor fit (CFI = 0.87, RMSEA = 0.46, SRMR = 0.07),
but indicated high factor loadings (> 0.80) for the two items
focused on trustworthiness and capability in management. These
items were averaged for a composite measure of trust, or more
specifically, calculative trust or confidence. Control was also
measured through 4 items, resulting in marginally acceptable fit
of the overall measurement model (CFI = 0.94, RMSEA = 0.15,
SRMR = 0.05), but poor factor loadings for 2 items of < 0.10.
Again, we created a composite measure for control by averaging
the 2 items with factor loadings of > 0.50, measuring personal
control over exposure to the risk and prevention of conflict with
wolves. The remaining 4 latent variable measurement models
(benefit, risk, support and opposition) all had acceptable fits for
at least 2 of the 3 fit indices used here (CFI > 0.95, SRMR < 0.05),
and factor loadings greater than 0.16 for each observed variable,
and thus were maintained in full (Table 1).

The unweighted model achieved a reasonable fit for both
support and opposition (support: CFI = 0.92, RMSEA = 0.06,
SRMR = 0.06; opposition: CFI = 0.93, RMSEA = 0.06,
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SRMR = 0.06; Figure 2A), explained 25 and 22% of the variance,
respectively, and all relationships were in the expected directions.
Affect did not significantly predict opposition, but trust had a
small relationship with risk (β = –0.13).

Finally, we tested the model on weighted, imputed data to
understand the generalizability of such a model among a national
public. Model fit dropped to a marginal fit for support and a
poor fit for opposition (support: CFA = 0.89, RMSEA = 0.08,
SRMR = 0.06; opposition: CFI = 0.86, RMSEA = 0.09,
SRMR = 0.07; Figure 2B), and explained 22 and 14% of the
variance, respectively. After weighting, the trust relationship
with risk was reduced and no longer significant and affect no
longer had a significant direct influence on support. While
the model fit is poor for opposition, an interesting shift in
the relationship between risk, benefit, and opposition occurs
in this model: Risks and benefits are almost equally predictive
of opposition (risk β = 0.23; benefit β = –0.19), where in the
previous unweighted model the influence of benefits on support
and opposition dwarfed the influence of risk (Figure 2A). It
should be noted that the unweighted model would be more
heavily influenced by the respondents from the Northern Rocky
Mountains and the Western Great Lakes regions—i.e., places
where wolves are present and, presumably, a subject of more
regular discussion and debate.

Given the overall poor fit of the weighted model, we
conducted post hoc analyses to determine which variables might
predict any likely action regarding wolves nationwide. We
combined supportive and oppositional intended behaviors into
one measure, where all unlikely responses were coded as 0, and
all neither or likely responses were coded as 1. After combining
behaviors, we then collapsed them into a dichotomous variable
where any respondents who were unlikely to take any actions
were coded as 0, and all others were coded as 1. We then used
composite mean measures of trust, control, risk, benefit, and
affect, as well as region (Northern Rocky Mountains, Western

Great Lakes, and the rest of the United States) and dichotomized
perceived importance of the wolf issue (0 = not at all or slightly
important, 1 = moderately or very important) to predict any likely
intended behavior in a logistic regression using pairwise deletion
to handle all missing data (Table 2). Analyses weighted for a
national sample suggest that when perceptions of both risk and
benefit are high, any action is more likely, and when importance
is high, any action is more likely. All other variables in the model
were not significant.

DISCUSSION

A variety of studies have demonstrated that perceived risks and
benefits are important for understanding acceptance of wildlife.

TABLE 2 | Weighted logistic regression results predicting any likely or uncertain
action reported by respondents (respondents unlikely to take any
action coded as 0).

95% CI for odds ratio

Variables in model b Lower Odds ratio Upper

Risk of wolves 0.363* 1.264 1.438 1.635

Benefit of wolves 0.235* 1.085 1.264 1.474

Affect toward wolves 0.083 0.935 1.086 1.262

Trust as confidence in USFWS –0.021 0.821 0.821 1.166

Control over risk 0.083 0.965 1.087 1.223

Region—NRM (reference: rest of U.S.) 0.671 0.594 1.956 6.439

Region—WGL (reference: rest of U.S.) 0.155 0.699 1.167 1.948

Dichotomized wolf interest (1–2 = 0, 3–4 = 1) 1.555* 3.452 4.737 6.501

Nagelkerke R2 0.198

Chi-square x2(8) = 153.044, p < 0.001

Respondents with no answers to trust questions removed from analysis. N = 931.
*p < 0.01.

FIGURE 2 | Structural equation model coefficients estimated using unweighted data (A) and weighted data (B) imputed with linear interpolation for both support and
opposition. Where different, the opposition model coefficients are in italics. Bolded lines represent pathways significant at the p < 0.01 level for both models, dotted
lines represent non-significant paths in both models. Discrepancies in path significance between models is noted with n.s. following the appropriate path coefficient.
Observed (directly measured) variables are in rectangles, while latent variables are in ovals.
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However, studies of acceptance are often conducted among
particular populations, i.e., those most likely to be impacted by a
particular species. Moreover, it is unclear the extent to which the
factors associated with attitudinal measures of “acceptance” are
likewise associated with the broad classes of behavior (measured
as intentions) that may impact the management of wildlife.
Having demonstrated the usefulness of affect and perceived
risk and benefit for explaining behavior in a sample of highly
interested and involved individuals (see Slagle et al., 2012),
we sought to determine the applicability of the full hazard-
acceptance model among the general population of residents of
the United States.

The structural model showed a reasonable fit to the data,
predicting 22–25% of the variance in intentions to oppose or
support wolf conservation, but became marginal to poor once
weights adjusting for demographics within our sample were
applied. While our model did not do nearly as well at explaining
variance in behavior as it did among the interested and involved
respondents, the explained variance is similar to other behavioral
models. For example, a recent study found the Theory of Planned
Behavior (TPB) and Value-Belief-Norm Theory explained 25
and 16% of variance, respectively, in willingness to pay for
conservation of a specific park (López-Mosquera and Sánchez,
2012). Likewise, a recent meta-analysis of the TPB’s application
to another risk-related behavior (food safety), found model
components explained 22% of the variance in intention (Lin and
Roberts, 2020). Moreover, TPB studies typically take advantage
of the “principle of compatibility” to align measures to refer
to a specific target behavior, conducted at a specific time in
a particular context (Ajzen, 2005). Unfortunately, while this
alignment makes them ideal for understanding instances of a
behavior, it also means they are not well-suited to understand
broad classes of behavior. Our model performs similarly well to
these models and is designed to be used with a broad class of
behaviors of interest to conservationists.

At least a couple of factors potentially explain why our model
performed less well among the general public (this manuscript)
than in an interested public (Slagle et al., 2012). First, it is likely
that geography dictates the relevance of a subject. In this case,
geography determines who interacts with wolves under what
conditions. We know that people generally acquire the various
beliefs and attitudes they possess through repeated rehearsals,
i.e., interactions with the target of the attitude or with other
people over that target (see generally, Eagly and Chaiken, 1993).
At the time this survey was administered, fewer than 10 states
had gray wolf populations. Moreover, wolves tend to be in the
least populated regions of states—meaning very few people are
“exposed” to wolves as a hazard. As experience with wolves
increase, we expect beliefs about them and the risks and benefits
they pose to become practiced and thus, more stable and
accessible in memory (Petty and Krosnick, 2014). Second, our
study used a panel of paid respondents, which led to much
higher response rates (> 60%) than are normally witnessed in
traditional mail and phone surveys. While this could be an
indication that our sample is more representative than these other
surveys, non-response can act as a type of “filter” whereby un/less
interested individuals are less likely to respond (Thomson, 1991).

If interested individuals have more stable and accessible thoughts
about wolves, we can expect greater associations between their
risk/benefit perceptions and behavior (because lack of reliability
attenuates statistical relationships; Block, 1963).

Although, all relationships were in the expected hypothesized
directions, in every model, the impacts of trust and control on
risk were minimal, and the direct effects of affect on behavior
were minimal to non-significant. Trust was a moderate predictor
of benefits in every structural model, and for every model save
the weighted opposition model, benefits maintained a moderate
relationship with both supportive and oppositional behaviors.
Structural model fit for opposition was consistently poorer than
that for support, and possibly related to the mildly non-normal
nature of those observed variables. In essence, very few people
indicated they were likely or very likely to perform oppositional
behaviors (less than or equal to 14% for any given action). Indeed,
33% of our sample were unlikely or very unlikely to perform any
of the behaviors we included in our study, although this means
67% were at least uncertain of whether they would act and at
most very likely to act to influence wolf policy. This finding is
consistent with other work on the general public’s engagement in
political behaviors meant to address environmental concerns (see
Ballew et al., 2019 where the strong majority never contact policy
makers about climate change).

Overall, this research suggests when placed in context
with other models of human behavior, the hazard acceptance
model provides similar insight into the way the general public
approaches wolf management, and perhaps more broadly,
carnivore management. Namely, that calculative or non-
relational trust in the managing agency can increase the perceived
benefits of the carnivores (for those familiar with the agency), and
in turn, increase politically supportive behaviors.

One-third of our respondents were unlikely to perform any
of the behaviors we assessed, and could be deemed “tolerant,”
in the sense that they are not choosing to impact wolves in any
fashion (Bruskotter and Fulton, 2012; Bruskotter et al., 2015).
Understanding inaction may be just as important for future
research as understanding active stewardship or intolerance, and
given the limitations of our final weighted models, we chose to
explore this idea in a post hoc logistic regression. Results suggest
that interest in the wolf issue is a primary driver of action. Interest
was associated with both increased risk and benefit perceptions,
as well as increased likelihood of engaging in any action.

Comprehensive measures of trust in the area of risk and
decision making rely on different measures (Earle, 2010),
however due to survey length, we chose to both limit the number
of items used to measure it and allow respondents unfamiliar
with the agency to skip the question of trust altogether. Excluding
unfamiliar respondents from analysis resulted in a significant
relationship between trust and benefit, suggesting for those
familiar with an agency, greater trust could increase perceptions
of benefits. This relationship was no longer significant once
sampling weights were applied, calling into question the public’s
ability to make trust judgments due to a lack of familiarity and
limiting generalizability of the finding. However, the relationship
between trust and benefit remained throughout all iterations of
the hazard acceptance model, emphasizing not only previous
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recommendations for agencies to include benefits as part of
their outreach efforts to increase tolerance (Slagle et al., 2013;
Bruskotter and Wilson, 2014), but also the importance of building
trust with the public. The inverse relationship between risk
and benefit indicates that an increase in perceived benefits
could subsequently serve to lower risk perceptions and increase
tolerance for carnivores both directly and indirectly. To increase
trust, agencies, or other entities, might choose to emphasize
their effectiveness in wolf management and any other successes
in wildlife conservation. Here, greater trust related to greater
perceptions of benefit, suggesting higher trust in the agency’s
ability to manage successfully may promote a greater belief in the
benefits of wolf conservation.

While recent work suggests a critical role for emotions
or affect in understanding wildlife interactions (Jacobs and
Vaske, 2019; Vaske J. J. et al., 2021), similar assessments of
models for tolerance either omit affect entirely (Lischka et al.,
2020), or only assess it as worry or concern (Carter et al.,
2012; Inskip et al., 2016). In a reduced model tested on a
sample highly interested in and knowledgeable about wolves, a
generalized affect measure had a direct effect on both supportive
and oppositional behaviors (Slagle et al., 2012), suggesting a
role for motivated reasoning among this group of political
sophisticates (Taber and Lodge, 2006, 2016). With motivated
reasoning, affect acts as a contagion in our minds, spreading
throughout cognitive schema and influencing the way in which
we consider new information. This influence comes mostly
in the form of discounting information that disconfirms our
existing biases and placing greater value on information that
confirms our initial affective evaluation. Here, however, among
a national sample, the expected relationships between affect,
risk, and benefit were maintained in all the models, but the
direct relationship between affect and conservation related
behavior was either weak or unsupported. When affect was
predictive of conservation behavior, it was positively predictive
of supportive behavior in the present sample. Key to the
differences between a national public and an engaged and
informed issue public, the contagion effect of affect resulting
in motivated reasoning is indeed more pronounced among
political sophisticates like those represented by the issue public—
those one might intuitively presume to be most immune to
it but in fact are often the most subject to such effects
(Kahan et al., 2012). Less engaged individuals on the wolf
issue, and likely other carnivore conservation issues, may lack
the existing strong affective reactions or cognitive schema that
drive the potentially motivated reasoning of an issue public,
and could give more careful consideration and cognitive effort
to weighing risk and benefit, though this is admittedly rare
(Taber and Lodge, 2016).

From a more practical perspective, no more than 13% of
our respondents were willing to contact a wildlife manager or
agency in support or opposition to wolf recovery. Informal
conversations with wildlife managers and agency personnel
suggest that they fret over being contacted by members of the
public, and sometimes take such calls as reflective of the general
population. Managers and the agencies they serve in would
do well to maintain perspective regarding contacts from the

general public—it was a very small group in our sample that
would consider this a viable action for impacting a charismatic
and heavily contested carnivore species. One might conclude
that contact from constituents regarding lower profile species
or issues probably represent an even smaller portion of the
general public. While these contacts from the public could
be interpreted as a sign of bigger issues, such interpretations
should be investigated further before warranting major shifts in
policy or protocol.

The hazard acceptance model demonstrated acceptable fit
with unweighted data from a nationally representative sample,
indicating that it is useful for explaining some of the individual
choice to impact wolf conservation. Our unweighted sample
would have more heavily reflected regional populations (i.e.,
Northern Rocky Mountains and Western Great Lakes), and
likely provided a better fit due to the contextual relevance
for these respondents. At the national scale, many of the
respondents in our sample were unlikely to undertake any
of the behaviors we investigated, suggesting either a passive
tolerance of wolves on their part or that our list of behaviors
needs to be more inclusive. Where Kansky and Knight (2014)
found the most predictive strength in intangible and tangible
risks when considering attitudes toward large mammals among
nearby communities, we found tangible and intangible benefits
to be better predictors of intentions to behave among a
broader, spatially distant sample. We also note the important
differences between measuring attitudes toward conservation and
conservation-related behaviors—predicting human behavior is
more difficult, but better links to existing social science theory
can better guide policy makers, and allow for stronger linkages
to conservation outcomes via impacts on policy. We echo
previous calls for additional exploration of the importance of
explaining benefits of carnivore conservation, and issue caution
to managers heavily weighting the contacts they receive from
the public, as this likely represents a very small portion of
their constituents.

CONCLUSION

Public tolerance for wolves in a general public sample does
not appear to be driven by positive or negative affect toward
wolves, but rather by perceptions of the benefits of expanded
wolf populations, which were moderately predictive of both
oppositional, intolerant behaviors and supportive, tolerant
behaviors. These benefits may also be driven by confidence
or calculative trust in the agency’s ability or those familiar
with the managing agency. As might be expected by the
compatibility principle, the hazard acceptance model tested at a
large geographical scale here did not perform as well as similar
models of tolerance at the state and local level, although it
provides useful insights into the possibility of building acceptance
through trust and perceived benefits even among a less engaged
audience. We would expect that researchers and conservationists
at the local level might find the model even more predictive and
informative for public engagement around issues that are more
proximal and relevant to a local population.
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