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ABSTRACT

ARTICLE HISTORY

Increasing wolf populations are a concern for wildlife managers in
the Midwestern U.S. Understanding the psychological mechanisms
that contribute to public perceptions of risk will enable development
of strategies that seek to mitigate these risks, and suggest where
outreach efforts may facilitate acceptance of wolves. We examined
the psychological factors that influence Illinois residents’ perceived
risks from wolves. We hypothesized that individuals’ perceived risks
from wolves were a function of their attitudes toward wolves, negative affect toward wolves, and basic beliefs about wildlife. Data were
obtained from a survey of the Illinois public (n ¼ 784). Negative
affect and attitudes toward wolves were direct predictors of perceived risks. Basic beliefs predicted attitudes and negative affect
toward wolves. Negative affect predicted attitudes. Basic beliefs had
direct and indirect effects on perceived risks.
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Introduction
Terrestrial predators play a critical role regulating prey species abundance, and can
affect ecosystem structure and function (Ripple and Beschta 2004; Van Deelen 2009).
Despite the acknowledged importance of predators as keystone species, human activities
have reduced the abundance and distribution of many predators. Gray wolves (Canis
lupis), for example, have been extirpated from much their historic range in the United
States (Mech 1970; Mladenoff, Sickley, and Wydeven 1999). Perceived incongruence
between human values and wolves has fueled opposition to their presence in areas with
human co-habitation (Treves and Bruskotter 2011). Some hunters have expressed negative attitudes towards wolves, fearing the risk of declining game abundance stemming
from wolf predation (Ericsson and Heberlein 2003; Lohr, Ballard, and Bath 1996; Olson
et al. 2003; Treves and Martin 2011). Agricultural producers, citing risks to livestock,
have been vocal opponents of wolf recovery (Chavez, Gese, and Krannich 2005;
Williams, Ericsson, and Heberlein 2003). Other public stakeholders have expressed concerns regarding risks to children, themselves, and private property following
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reintroduction and recolonization of wolves (Linnell et al. 2003). However, recolonization of previously occupied range is a metric for recovery of gray wolves and crucial for
the species’ long-term success (Chavez, Gese, and Krannich 2005; Mladenoff, Sickley,
and Wydeven 1999; U.S. Fish and Wildlife Service (USWFS) 2016).
Understanding risk perceptions associated with wolves is necessary for developing
effective management tools that align with societal demands (Bruskotter and Wilson
2014; Olson et al. 2003). This article explored the cognitive and affective antecedents to
risk perceptions associated with wolf recolonization among residents in Illinois, USA.
The cognitive hierarchy was used to conceptualize basic beliefs about wildlife and to
test their relationships with attitudes toward wolves, negative affect toward wolves, and
perceived risks of wolves to humans and animals.
Wolves in Illinois
Although there is limited suitable habitat and no known breeding populations of wolves
in Illinois, wolf recolonization has become salient for state legislators and wildlife managers. Between 2002 and 2015 the Illinois Department of Natural Resources (IDNR) has
confirmed 11 wolves killed in the state. Neighboring Wisconsin and nearby Minnesota
and Michigan are home to stable or increasing populations of wolves, with corresponding expansion of their ranges. Wolves observed in Illinois have typically been young
males, suggesting dispersal from neighboring states in search of new habitat. In 2015,
however, an adult female was found dead along a state highway in DuPage County, less
than 40 miles southwest of the Chicago city limits. Given that the southern boundary of
the experimental gray wolf Western Great Lakes Distinct Population Segment is U.S.
Interstate 80 across northern Illinois, the state is within the geopolitical boundary that
delineates the western Great Lakes wolf range (U.S. Fish and Wildlife Service
(USWFS) 2016).
Wolf sightings, as well as sightings of cougars (Puma concolor) and black bears
(Ursus americanus), prompted the state legislature to amend the Illinois Wildlife Code
to include all three as species under the jurisdiction of IDNR (The Wildlife Code (IL)
2014). In addition to mandating the development of management plans for these species, this legislation enables Illinois residents to use lethal force against wolves, black
bears, and cougars if a perceived threat to safety or private property exists.
Understanding residents’ perceived risks from wolves can facilitate IDNR policies that
align with residents’ attitudes regarding the presence of wolves in Illinois and anticipate
public support/opposition for management (Bruskotter, Vaske, and Schmidt 2009;
Browne-Nu~
nez et al. 2015). We drew on cognitive hierarchy theory to explain relationships between residents’ basic beliefs, attitudes, emotions, and risk perceptions.
Cognitive hierarchy theory
The cognitive hierarchy (Schwartz and Bilsky 1987; Schwartz 1994) hypothesizes that
humans’ evaluative responses to environmental stimuli are a function of an internal
structure of increasingly abstract norms, attitudes, emotions, basic beliefs and
values (Homer and Kahle 1988; Milfont, Duckitt, and Wagner 2010). Values, defined as
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trans-situational goals about desired end states or modes of conduct, form the basis of
the hierarchy and give meaning to other cognitions and emotions (Rokeach 1973).
Values “ … are stable constructs that serve as evaluative criteria for judging and
responding to the world … and shape higher-order beliefs, attitudes, and behaviors that
correspond to specific attitude objects” (Landon, Woosnam, and Boley 2018, 3).
Individuals possess relatively few values, which are stable over the life course and
develop during early socialization (Bardi et al. 2014; Sagiv et al. 2017). Values reflect
broad patterns of abstract thought that characterize cultural groups (Schwartz and Bardi
2001) and are not linked to a specific object (e.g., nature, wildlife). Value orientations
are “networks of basic beliefs that provide contextual meaning to values in relation to a
particular domain” such as wildlife (Sponarski et al. 2016, 493).
Research suggests that wildlife value orientations (WVO) “provide consistency and
organization among the broad spectrum of beliefs, attitudes, and behaviors regarding
wildlife” (Fulton, Manfredo, and Lipscomb 1996, 28). WVOs, in addition to other
social-psychological variables, serve to structure subjective evaluations of species’ attributes, modes of appropriate conduct toward wildlife, preferred policy options for management, and contextualized interactions with wildlife in a manner that is consistent
with deeply held beliefs.
Two dominant wildlife value orientations have been operationalized using two subdimensions each (Teel and Manfredo 2010). A domination orientation (or a utilitarian
orientation) is characterized by a belief that animals can be used (Appropriate Use
Beliefs) to meet human needs, and that hunting is an acceptable use of wildlife
(Hunting Beliefs). Conversely, a mutualism orientation is reflected in a position that
humans and wildlife are members of the same family (Social Affiliation Beliefs) and
positive affect toward non-human animals (Caring Beliefs). Individuals with strong
mutualism beliefs see wildlife as deserving of rights similar to humans.
WVO research seeks to understand stakeholder attitudes and behaviors in the wildlife
domain. Several studies, for example, have documented a relationship between WVOs
and stakeholders’ positions on the use of lethal management techniques (Sijtsma, Vaske,
and Jacobs 2012; Jacobs, Vaske, and Sijtsma 2014). Results have consistently found a
positive correlation between a domination orientation and support for lethal control,
and a negative correlation between a mutualism orientation and support for
lethal control.
Research has also examined the relationship between WVOs and attitudes toward
wolves (Bright and Manfredo 1996; Ericsson and Heberlein 2003; Landon, Miller, and
Williams 2019; Lohr, Ballard, and Bath 1996; Olson et al. 2003). Results suggest a similar pattern with mutualism beliefs positively related to evaluations of wolves, and domination beliefs negatively related. Less research, however, has examined the influence of
the affective dimensions of the public’s evaluation of predators, or the influence of emotion in shaping perceived risks (Jacobs, Vaske, and Sijtsma 2014; Hudenko 2012).
Emotion, however, is an important component of attitude (Eagly and Chaiken 1992)
and has been shown to influence the public’s evaluations of wolf reintroduction (Bright
and Manfredo 1996). Affective reactions contribute to evaluations of wolves beyond the
cognitive assessment. Emotions may significantly and independently influence subjective
evaluations of predators and associated risks.
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Emotion and predators
Research on emotion is relatively scarce in human dimensions of wildlife (Jacobs,
Vaske, and Roemer 2012), yet emotions are important for understanding human-wildlife interactions (Manfredo 2008). Emotional states often control mind and behavior
(LeDoux 1998), and are central to everyday human experience (Dolan 2002). Emotions
are crucial to assigning value and meaning to wildlife (Jacobs, Vaske, and Roemer 2012)
and can influence other mental processes and dispositions (Jacobs, Vaske, and Roemer
2012), such as memories (Talarico and Rubin 2007), motivation (Frijda 1986; Izard
2009), decision making (Damasio 1999; Loewenstein and Lerner 2003), and perception
(Dolan 2002).
Although no single definition of emotion is accepted among scholars (Izard, 2007)
many agree that emotional responses are comprised of: (a) physiological reactions (e.g.
increased heartbeat), (b) expressive reactions (e.g. smiling), (c) behavioral tendencies
(e.g. approaching), and (d) emotional experiences (e.g. feeling happy) (Kleinginna and
Kleinginna 1981; Izard 2007; Jacobs, Vaske, and Roemer 2012). Relative to mood, emotion is usually more intense, lasting shorter, and directed towards a specific object or
event (Izard 2009). The term “emotion” denotes two different concepts: emotions as
states and emotions as traits (Jacobs, Vaske, and Roemer 2012). Hamaker, Nesselroade,
and Molenaar (2007) suggest that emotional states reflect how you are at a given point
in time, and emotional traits reflect who you are in a more general sense (Hamaker,
Nesselroade, and Molenaar 2007). Emotion as a state implies a momentary response
and associated feeling (Jacobs, Vaske, and Roemer 2012), such as being afraid of a wolf
close-by while hiking in the wilderness. Emotion as trait means a disposition to respond
with a certain emotional response to a set of particular stimuli (Frijda 1986; Lerner and
Keltner 2000), such as a general tendency to fear wolves. Research into emotions
towards wildlife predominantly addresses emotional dispositions and is the definition
adopted for this article.
Though fragmentary, descriptive research has identified emotional dispositions
towards wolves and other predators. A Norwegian study found that respondents were
afraid of brown bears (57%), wolves (48%), lynx (27%), and wolverines (20%) (Røskaft
et al. 2003). In Finland, research documented higher levels of fear among residents in
areas with dispersing wolves versus areas where wolves had stable populations (Bisi et
al. 2007). Findings from descriptive studies, however, are sensitive to context and hard
to generalize.
Past research has used factor analysis to derive categories of individuals’ self-reported
fears of animals. (Davey 1994; Ware et al. 1994; Tucker and Bond 1997; Davey et al.
1998; Arrindell 2000). Although differences exist in the samples and methods of these
studies, three main categories have emerged: fear-relevant animals, disgust-relevant animals, and fear-irrelevant animals. Fear-relevant animals include large carnivores that
have the potential to harm humans, such as lion, bear, crocodile, and tiger. Disgustrelevant animals (e.g. cockroaches, spiders, worms, rats) are feared, but for the most
part, do not pose a direct physical threat to humans. Finally, animals such as chickens,
pigs and rabbits belong to the fear-irrelevant category and are not often associated with
fear. Previous research has placed wolves in the fear-relevant category (Davey et al.
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1998; Tucker and Bond 1997; Ware et al. 1994), and fear of wolves has been found to
co-vary with fear of other large carnivores.
Some studies have explored the utility of emotions as predictors of wildlife policy
relevant cognitions. For instance, Johansson et al. (2012) found that individuals’ willingness to pay for large carnivore policy was negatively related to fear. Similarly, Slagle
et al.(2012) documented a relationship between emotions toward wolves and wolf recovery beliefs. Vaske, Roemer, and Taylor (2013) found that a substantial proportion of
variance in individuals’ evaluation of lethal management was explained by anger toward
wolves and sympathy for ranchers. Finally, Jacobs, Vaske, and Sijtsma (2014) demonstrated that emotions of joy and disgust toward wolves were better predictors of acceptability of lethal wolf control than was fear. While the number of studies exploring
emotions associated with wolves is limited, the existing literature suggests that emotions
towards wolves can influence specific cognitions including attitudes, perceived risks, and
preferences for management alternatives.
A few studies have explored the psychological factors that influence fear toward large
carnivores. Perceptions of danger and the controllability of one’s actions when encountering a wolf were found to predict Swedish stakeholders’ fear toward wolves
(Johansson and Karlsson, 2011). A larger study of swedes confirmed this finding
(Johansson et al. 2012) and found that trust in the wildlife management authority was
associated with fear toward wolves. Studies have also found trust in the management
agency to mediate the relationship between risk perceptions and support for management actions (Harper, Miller, and Vaske 2015). These studies suggest that beliefs might
influence emotional dispositions toward predators. To inform the present article, the literature on emotion theory and human emotions toward wildlife suggests that: (a) emotions are important mental processes and dispositions, (b) people are likely to fear
wolves, (c) this fear is partially a manifestation of a more general disposition to fear
large carnivores, and (d) there is a relationship between cognitions (values, attitudes
and perceived risks) and emotions towards wolves.
Risk and predators
There are a variety of conceptualizations of risk (Sj€
oberg 2000). We examined risk from
a social psychology perspective and sought to understand the internal attributes that
shape subjective evaluations of risk (Siegrist, Cvetkovich, and Roth 2000; Sj€
oberg 2000).
Our approach mirrors other researchers (Carter, Riley, and Liu 2012; Gore et al. 2005;
Sponarski et al. 2016) that suggest that risk perceptions are intuitive judgments about
the cognitive (probability of occurrence and severity of impact) and affective (elicited
feelings) dimensions of a potential threat.
Research has revealed a variety of antecedent factors that shape subjective risk perceptions. Values, for example, have been shown to underpin evaluations of risk (Slimak
and Dietz 2006). Individuals who prioritized altruism as a basic value placed more
importance on a range of potential threats to the environment (Dunlap et al. 2000).
Similarly, Sponarski et al. (2016) documented relationships between WVOs, evaluative
beliefs about coyotes, and perceived risks stemming from urban coyotes among residents of the Greater Chicago Metropolitan Region. A positive evaluation of coyotes was
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negatively associated with perceived risks from the species, and domination orientation
was associated with greater perceived risks. Cognitive and affective dimensions of perceived risk stem from beliefs about a species and past experiences with the animal
(Carter, Riley, and Liu 2012). These studies support the causal relationships hypothesized by the cognitive hierarchy with respect to values, basic beliefs, emotions, attitudes,
and perceived risks. Values and value orientations influence cognitive and affective perceptions of risk and evaluations of predators.
Emotion theory suggests a relationship between emotion and risk perception.
Emotions towards wildlife occur through a variety of psychological mechanisms
(Jacobs 2009). Some of these mechanisms are innate, such as an inborn sensitivity
to the biological movement (Simion, Regolin, and Buff 2008), or innate dispositions
towards species that presented challenges to survival and well-being in our ancestors
(LeDoux 1998; Jacobs 2009). Innate dispositions can then influence risk perceptions.
Other mechanisms guide ways in which beliefs translate into emotional dispositions.
Knowing that a small bird is rare, can guide emotional responses to the bird (Jacobs
2009). The belief that wolves present risk can inform and transform emotional dispositions towards wolves (Johansson et al. 2016). The concept of “emotion schema”
(Izard 2009) indicates patterns of interactions between cognitions and emotions, suggesting that emotions are not isolated dispositions, but bi-directionally and coherently related to cognition. Theory hypothesizes relationships between negative
emotions and risk perceptions.
Hypotheses
Drawing on previous research on wildlife value orientations, emotion, attitudes, and
risk perceptions, we formulated the following hypotheses.
H1: Mutualism beliefs (social affiliation and caring) will be positively related to attitudes
toward wolves
H2: Domination beliefs (appropriate use and hunting) will be negatively related to attitudes
toward wolves
H3: Mutualism beliefs (social affiliation and caring) will be negatively related to negative
affect associated with wolves
H4: Domination beliefs (appropriate use and hunting) will be positively related to negative
affect associated with wolves
H5: Mutualism beliefs will (social affiliation and caring) have a negative direct effect on
risk to humans and risk to animals
H6: Domination beliefs (appropriate use and hunting) will have a positive direct effect on
risk to humans and risk to animals
H7: Negative affect toward wolves will be negatively related to attitudes toward wolves
H8: Attitudes toward wolves will be negatively related to risk to humans and risk
to animals
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H9: Negative affect associated with wolves will be positively related to risk to humans and
risk to animals

Methods
A sample of 2,500 randomly selected single family homeowners was purchased from the
firm Survey Sampling International. The sample was stratified by five Illinois
Department of Natural Resources management regions. Data collection occurred
November 2015 through February 2016. Questionnaires were mailed to participants
using a repeat-mailing design with six total contacts (3 survey packets consisting of a
questionnaire, cover letter, and stamped return envelope, and 3 reminder postcards).
The initial mailing revealed that 331 addresses were either undeliverable or returned for
various reasons; resulting in an adjusted sample of 2,169 individuals. Collection efforts
yielded 784 completed questionnaires (response rate ¼ 35%). Mean age of respondents
was 56.3 years. Two-thirds of respondents were male (68%) and 27% had engaged in
hunting during the last 12 months. Because the demographic composition of the sample
frame is unknown (single family homeowners), the data cannot be weighted.
Homeowners, however, are likely older, wealthier, more educated, and contain a greater
proportion of males than the state population as a whole. This was evident in our sample. Homeowners were chosen because they owned property, and were potentially
affected by statutes associated with protecting personal property from predators. Our
intent in this article, however, was not to generalize to the population but to test a theoretical model.
Measures
Wildlife value orientations were measured using the scale originally developed by
Fulton, Manfredo, and Lipscomb (1996) and refined in subsequent work (Teel and
Manfredo 2010). The scale consists of four basic belief dimensions (appropriate use,
hunting, social affiliation, caring) measuring two overarching value orientations (domination, mutualism). The WVOs were treated as four correlated first-order dimensions1.
WVO items were measured on a 7-point bi-polar agreement scale where 1 ¼ strongly
disagree, 7 ¼ strongly agree, and 4 ¼ neither. Attitudes toward wolves were measured
with four items assessing the extent to which respondents viewed wolves as being bad
versus good, dangerous versus harmless, harmful versus beneficial, and negative versus
positive. Attitude items were measured on a 7-point bipolar semantic differential scale
where 1 referred to the most negative pole, and 7 referred to the most positive with a
mid-point (4) of neutral. Negative affect was operationalized with five items taken from
Jacobs, Vaske, and Sijtsma (2014). Emotion items were assessed on a 7-point scale
where 1 ¼ not at all, and 7 ¼ very strong, following the stem, “if I saw wolves in the
wild I would feel … ” Perceived risks of wolves to animals and humans were measured
using three items each. Risk items were measured on a 6-point unipolar scale where
1 ¼ no risk at all, and 6 ¼ very great risk following the stem “what do you believe to be
the level of risk posed by wolves where they now exist?” Risk items were adapted from
Spacapan, Miller, and Campbell (2013). While some similarity exists in our measures of
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attitude and perceived risk, these measures reference different objects. Attitude, as measured by the semantic differential scale, is an individual’s overall evaluation of wolves,
while perceived risks are subjective beliefs about the potential for wolves to impose
harm to specific attitude objects including animals and humans.
Analysis
Structural Equation Modeling (SEM) was used for analysis following the approach recommended by Anderson and Gerbing (1988). Construct validity was established by testing a measurement model where the latent variables were allowed to freely co-vary. We
estimated a structural model to test the relationships between latent constructs hypothesized in Figure 1. All models were estimated using the “lavaan” package (Rosseel 2012)
for the R statistical software (R Core Team 2018), or in Stata version 15 (StataCorp).
Because the data were not multivariate normal, contained missing values, and were
ordinal scales, the robust full information maximum likelihood method was used to
estimate models. The Yuan-Bentler scaled Chi-Squared statistic was used to estimate
model fit (Yuan and Bentler 2000). Robust maximum likelihood estimation has been
demonstrated to perform equally as well as weighted least squares for ordinal data when
the sample is large and there are at least five categories in the ordinal scale (Rhemtulla,
Brosseau-Liard, and Savalei 2012). These are properties of our data.
Convergent validity was considered acceptable if values for (a) Composite Reliability
(Raykov 1997) were greater than or equal to 0.7, (b) the Average Variance Explained
(AVE) by the latent variable exceeded 0.5 (Hair et al. 2010; Netemeyer, Bearden, and
Sharma 2003), and (c) the standardized factor loadings of manifest indicators exceeded
0.4 and were statistically significant at an alpha of 0.05 (Brown 2015). Model fit was
assessed against the criteria recommended by Hu and Bentler (1999). Specifically, the

Figure 1. Hypothesized model of the relationships between basic beliefs, emotion, attitude and
risk perception.
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model was considered an acceptable fit for the data if the Root Mean Square Error of
Approximation (RMSEA) was less than or equal to 0.06, the Standardized Root Mean
Square Residual (SRMR) was less than or equal to 0.09, and values for the Comparative
Fit Index (CFI) and Non-Normed Fit Index (NNFI) were 0.95 or greater. Common
method bias was examined with Harman’s test using both exploratory and confirmatory
factor analysis (Podsakoff et al. 2003). Neither approach revealed evidence of a method
artifact explaining substantial inter-item correlation. While this approach does not correct for method bias that may exist in the data, we did not detect bias sufficient to warrant post-hoc model modification.

Results
Overall, respondents perceived that wolves posed moderate risks to humans (Mean
range 3.1 to 3.6). Perceived risks wolves pose to animals were slightly stronger with
mean values ranging from 3.9 to 4. Illinois residents reported neutral to slightly negative
attitudes toward wolves (Table 1). Respondents associated moderate to low amounts of
negative affect with wolves with mean values ranging from 2.0 to 3.4 on a 7-point scale.
Mean values for items measuring appropriate use (Mean range ¼ 3.3–5.6), hunting
(Mean range ¼ 5.1–5.7), social affiliation (Mean range 3.3–5.5), and caring (Mean range
2.8–5.1) were quite varied (Table 1).
We had originally hypothesized the WVO scale possessed a two-dimensional structure where items measuring social affiliation and caring loaded on a latent variable
called mutualism, and items measuring appropriate use and hunting loaded on latent
variables called domination. However, the data did not conform to this hypothesis.
Instead we treat the WVO scale as four first-order correlated dimensions. The measurement model – with the WVO scale treated as four correlated belief dimensions – had
an acceptable fit to the data (v2ROBUST¼1266.8; df ¼ 463; p<.01; RMSEAROBUST¼0.05
[90% CI ¼ 0.048, 0.054]; CFIROBUST¼0.94; NNFIROBUST¼0.93; SRMR ¼ 0.05). One item,
“it is acceptable to use animals in research even if it might harm or kill some animals”
measuring appropriate use beliefs, was dropped from the model because the factor loading was less than 0.4 (Brown 2015). We allowed five pairs of indicator error terms
within constructs to co-vary based on the modification indices. While post-hoc modification can be problematic, some attention to misspecification may be necessary stemming from method artifacts including similarity in item wording and the order of item
presentation within measurement scales presented to respondents (Byrne, Shavelson,
and Muthen 1989). Latent constructs possessed adequate convergent validity with all
values of Composite Reliability exceeding 0.7, all values of AVE exceeding 0.5, and all
remaining factor loadings exceeding 0.4. (Table 1).
After establishing construct validity, the structural model was tested. Results indicated
that the model was an acceptable fit for the data (v2ROBUST¼1266.8; df ¼ 463; p < .01;
RMSEAROBUST¼0.05 [90% CI ¼ 0.048, 0.054]; CFIROBUST¼0.94; NNFIROBUST¼0.93;
SRMR ¼ 0.05). Three dimensions basic beliefs scale were significantly related to attitudes
toward wolves. Appropriate use beliefs were significant and negatively related to attitudes toward wolves (b¼0.30, p < .01). Social affiliation beliefs (b ¼ 0.18, p < .01), and
hunting beliefs (b ¼ 0.13, p < .01) were positively associated. There was not a significant
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Table 1. Confirmatory factor analysis results.
Dimensions and items
Appropriate use beliefs (q ¼ 0.86; AVE ¼ 0.57)
Humans should manage fish and wildlife populations so that
humans benefit
The needs of humans should take priority over fish and
wildlife protection
It is acceptable for people to kill wildlife if they think it poses a
threat to their property
It is acceptable for people to kill wildlife if they think it poses a
threat to their life
Fish and wildlife are on earth primarily for people to use
It is acceptable to use animals in research even if it might harm or
kill some animals
Hunting beliefs (q ¼ 0.84; AVE ¼ 0.58)
We should strive for a world where there is an abundance of fish
and wildlife for hunting and fishing
Hunting is cruel and inhumane to the animals (r)
Hunting does not respect the lives of animals (r)
People who want to hunt should be provided the opportunity to
do so
Social affiliation beliefs (q ¼ 0.83; AVE ¼ 0.55)
We should strive for a world where humans and fish and wildlife can
live side by side
I view all living things as part of one big family
Animals should have rights similar to the rights of humans
Wildlife are like my family and I want to protect them
Caring beliefs (q ¼ 0.91; AVE ¼ 0.66)
I care about animals as much as I do other people
It would be more rewarding to me to help animals rather
than people
I take great comfort in the relationships I have with animals
I feel a strong emotional bond with animals
I value the sense of companionship I have with animals
Attitudes (q¼0.92; AVE ¼ 0.75)
Dangerous $ Harmless
Bad $ Good
Harmful $ Beneficial
Negative $ Positive
Negative affect (q ¼ 0.94; AVE ¼ 0.76)
Fear
Anger
Hate
Disgust
Worry
Risks to humans (q ¼ 0.94; AVE ¼ 0.83)
Safety of children
Personal property
My personal safety
Risks to animals (q ¼ 0.79; AVE ¼ 0.56)
Deer populations
Non-hunted wildlife
Livestock


M(SD)

k(SE)

4.32 (1.86)

0.48 (0.03)

4.51 (1.79)

0.68 (0.02)

4.41 (1.92)

0.81 (0.02)

5.58 (1.65)

0.64 (0.03)

3.31 (1.82)
3.63 (1.81)

0.63(0.03)
–

5.52 (1.48)

0.45 (0.03)

5.36 (1.76)
5.13 (1.74)
5.65 (1.33)

0.80 (0.02)
0.81 (0.02)
0.75 (0.02)

5.51 (1.54)

0.45 (0.03)

4.19 (1.75)
3.33 (1.81)
4.23 (1.65)

0.80 (0.02)
0.77 (0.02)
0.70 (0.02)

3.72 (1.89)
2.84 (1.74)

0.69 (0.01)
0.55 (0.03)

4.93 (1.56)
4.45 (1.62)
5.11 (1.49)

0.87 (0.01)
0.82 (0.02)
0.83 (0.01)

2.86
3.82
3.69
3.93

(1.56)
(1.67)
(1.83)
(1.73)

0.90
0.62
0.92
0.91

(0.01)
(0.03)
(0.01)
(0.01)

3.28
2.28
1.95
2.03
3.43

(1.84)
(1.81)
(1.66)
(1.76)
(2.07)

0.65
0.93
0.83
0.85
0.72

(0.02)
(0.01)
(0.01)
(0.01)
(0.02)

3.57 (1.47)
3.14 (1.39)
3.08 (1.49)

0.91 (0.01)
0.90 (0.01)
0.92 (0.01)

3.98 (1.25)
3.93 (1.20)
3.98 (1.27)

0.62 (0.03)
0.67 (0.02)
0.92 (0.02)

all factor loadings statistically significant a  0.05; q: composite reliability; AVE: average variance explained.

relationship between caring beliefs and attitudes toward wolves. Appropriate use beliefs
were found to positively predict negative affect (b ¼ 0.46, p < .01). Conversely, hunting
beliefs (b¼0.12, p < .01) were negatively related to negative affect. Caring beliefs and
social affiliation beliefs were not found to have a statistically significant relationship
with negative affect. Negative affect was a significant predictor of residents’ attitudes
toward wolves (b¼0.43, p < .01)(Figure 2)
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Figure 2. Summary of direct effects and variance explained in endogenous latent variables.

Attitudes toward wolves were significant and negatively predicted perceived
risks to both animals (b¼.34, p < .01) and humans (b¼0.37, p < .01). Basic
beliefs about wildlife had a direct effect on risk to animals. Hunting beliefs
(b ¼ 0.20, p < .01) and caring beliefs (b ¼ 0.28, p < .01) positively influenced perceived risks to animals stemming from wolves. Basic beliefs did not have a direct
effect on perceived risks to humans. As hypothesized, negative affect directly and
positively influenced perceived risk to animals (b ¼ 0.25, p < .01) and people
(b ¼ 0.35, p < .01).
Several dimensions of basic beliefs about wildlife indirectly influenced risk perception,
mediated by attitudes toward wolves and negative affect. Appropriate use beliefs were
indirectly and positively related to both perceived risks to humans (b ¼ 0.51, p < .01)
and animals (b ¼ 0.25, p < .01). Hunting beliefs had a negative indirect effect on perceived risks to humans (b¼0.10, p < .01) and animals (b¼0.05, p < .01). The effect,
however, was small. Similarly, social affiliation beliefs had a negative indirect effect on
both perceived risks to humans (b¼0.27, p < .01) and animals (b¼0.14, p < .01).
Given that caring beliefs did not predict attitudes toward wolves or negative affect we
did not document an indirect effect between caring beliefs and perceived risks. Basic
beliefs and negative affect explained 54% of the variance of Illinois residents’ attitudes
toward wolves, and basic beliefs explained 27% of the variance in negative affect.
Attitudes toward wolves, negative affect and basic beliefs explained 40 and 33% of the
variance in perceived risks to humans and animals, respectively. Model results are summarized in Table 2.
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Table 2. Summary of structural model results. Direct and indirect effects. Standardized regression
coefficients.
DV
Direct effects
Attitudes

Negative affect

Risk to humans

Risk to Animals

Indirect effects
Risk to humans

Risk to animals

IV

b (SE)

z-value

Social affiliation beliefs
Caring beliefs
Hunting beliefs
Appropriate use beliefs
Negative affect
Social affiliation beliefs
Caring beliefs
Hunting beliefs
Appropriate use beliefs
Social affiliation beliefs
Caring beliefs
Hunting beliefs
Appropriate use beliefs
Attitudes
Negative affect
Social affiliation beliefs
Caring beliefs
Hunting beliefs
Appropriate use beliefs
Attitudes
Negative affect

0.18
0.04
0.13
0.30
0.43
0.15
0.00
0.12
0.46
0.04
0.04
0.01
0.02
0.37
0.35
0.10
0.28
0.20
0.00
0.34
0.25

(0.07)
(0.05)
(0.04)
(0.05)
(0.04)
(0.07)
(0.06)
(0.04)
(0.05)
(0.07)
(0.06)
(0.04)
(0.06)
(0.05)
(0.05)
(0.08)
(0.06)
(0.05)
(0.06)
(0.06)
(0.05)

2.73
0.79
3.21
5.06
10.00
1.89
0.06
2.49
6.92
0.51
0.71
0.31
0.40
6.04
6.31
1.16
3.80
3.29
0.01
4.53
3.84

Social affiliation beliefs
Caring Beliefs
Hunting beliefs
Appropriate use beliefs
Negative affect
Social affiliation beliefs
Caring beliefs
Hunting beliefs
Appropriate use beliefs
Negative affect

0.27
.01
0.10
0.51
0.17
0.14
0.01
0.05
0.25
0.10

(0.09)
(0.04)
(0.03)
(0.07)
(0.03)
(0.04)
(0.02)
(0.01)
(0.04)
(0.01)

2.92
0.36
3.70
7.04
5.12
2.90
0.41
3.66
5.69
4.15

R2
0.54

0.27

0.40

0.33

p  .05, p  .01, p  .001.

Discussion
We hypothesized that Illinois residents’ perceived risks from wolves were a function of
their attitudes toward wolves, negative affect toward wolves, and their basic beliefs
about wildlife. Results either fully or partially supported seven out of nine of our
hypotheses. Attitudes toward wolves were strongly related to the risks that individuals
perceived wolves to pose to both humans and animals, lending support to H8. The
more positive an individual’s cognitive evaluation of wolves, the less risk they perceived
wolves to pose. This finding is consistent with both theory and past research. For
example, Sponarski et al. (2016) found a similar result in a study exploring risks associated with urban coyotes using the cognitive hierarchy and the WVO scale. While these
authors found that risk perceptions were a function of specific beliefs about coyotes,
rather than attitudes, our results reinforce the general pattern of results and explanatory
power of the model they tested. Our work extends these findings to suggest that effect
toward predators is an important antecedent to perceptions of risk and of attitudes.
Results provided empirical support for the hypothesized relationships between negative affect, attitudes toward wolves, and perceived risks to humans and animals. The
more strongly individuals held a negative emotional disposition toward wolves, the
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more negative their cognitive evaluation of wolves (H7). Negative effect was found to
positively influence residents’ perceptions of risk to humans and animals (H9). These
findings support past work that has found emotion to be an important component of
individuals perceived risks from predators (Bruskotter and Wilson 2014).
Contrary to our hypotheses and other research (Ericsson and Heberlein 2003; Treves
and Martin 2011; Hogberg et al. 2016), hunting beliefs in our model were positively
related to attitudes toward wolves (H2), and negatively related to negative affect (H4)
and perceived risks to animals (H6). The more strongly residents felt that hunting was
an appropriate use of wildlife, the more positive their attitudes toward wolves, less negative affect wolves elicited, and less risk they perceived wolves to pose to animals.
Although this seems counterintuitive, hunters are on average more involved with wildlife than the general public. Greater personal investment in wildlife may yield higher
levels of knowledge and appreciation of the role that wolves play in the ecosystem, even
if this may reduce perceived hunting opportunity. Treves and Martin (2011), however,
expressed pessimism regarding the potential of hunters acting as stewards of wolves. It
may be that individuals in Illinois that hold strong hunting beliefs perceive fewer risks
to other wildlife species, evaluate wolves more positively, and have fewer negative emotions toward wolves. This finding may also be due to the difference in wolf populations
between the two states (Illinois - few individual wolves; Wisconsin -  900) (U.S. Fish
and Wildlife Service (USWFS) 2016). It remains to be seen, however, whether these
same individuals support the lethal management of wolves, or how they would react
when encountering a wolf in the wild. This anomalous finding raises some concern
regarding the coherence of the domination orientation of the WVO scale as conceptualized by Teel and Manfredo (2010). Other scholars have also found an issue with the
measurement properties of this construct (Zainal Abidin and Jacobs 2016). If both hunting beliefs and appropriate use beliefs are hypothesized to reflect a domination orientation, the valence of their relationships with other constructs should be the same. More
work is warranted to validate and refine the measurement of domination, and especially
hunting beliefs. The sample in this study, however, consisted of a relatively high proportion of individuals that indicated that they had hunted during the previous 12 months,
compared to the proportion of licensed hunters in the state; this may have an influence
on the results. Caring beliefs were also directly and positively related to perceived risks
to animals, lending partial support to H5. It may be that individuals that hold strong
caring beliefs about wildlife associate wolves with a greater chance of predation, and
therefore, feel that they pose a risk to other animals that they are personally connected to.
The hypothesized relationships between appropriate use beliefs and attitudes toward
wolves (H2) and negative affect (H4) were supported by the data. The stronger an individual’s appropriate use beliefs, the more negative their attitudes toward wolves, and the
stronger the negative emotions they associated with wolves. Similarly, as hypothesized,
social affiliation beliefs had a positive relationship with attitudes toward wolves (H1).
However, the hypothesized relationships between caring beliefs and attitudes toward
wolves (H1) and negative affect (H3), or social affiliation beliefs and negative affect
(H3) were not supported. Although evidence exists for a relationship between both
mutualism and domination and attitude, the relationship between mutualism and affect
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remains equivocal. Our results demonstrated that stronger appropriate use beliefs were
correlated with greater negative emotions toward wolves. It is intuitive that negative
emotions toward large carnivores, which represent a potential source of risk, are associated with a predilection to view wildlife as an object of utilitarian value subject to
human preference. We cannot, however, offer a concrete explanation for the lack of
association between dimensions of mutualism and negative affect. It may be that a
strong belief that wolves are objects of moral equivalence (to humans) predisposes individuals to associate wolves with positive emotional states, rather than negative.
Therefore, the relationship between positive affect and WVOs should be further explored.
Results did not support hypothesized direct effects of several dimensions of basic
beliefs about wildlife on perceived risks to humans (H5 and H6). We observed indirect
effects between appropriate use, hunting, and social affiliation beliefs and perceived risks
to both humans and animals. We cannot claim that the relationship between basic
beliefs about wildlife and risk to humans is fully mediated by specific beliefs and affect
given the cross-sectional design used in this study and the direct effects that were
observed. This finding supports the hypothesis that values, beliefs, attitudes, emotions,
norms, and behavior exist in a hierarchy, and that more abstract beliefs and values
shape higher-order evaluative responses to real-world phenomena. Our results further
add to a substantive body of work in the human dimensions of wildlife that has found
utility in WVOs as a means to conceptualize humans’ relationships with wildlife, and
specific attitudes, emotions, and behaviors that individuals express toward wildlife
(Jacobs, Vaske, and Sjitsma 2014). Specifically, our analysis clarifies the role of effect in
the process of risk perception and has implications for management.
Management implications
Illinois residents’ exposure to wolves is minimal. Only 11 individual wolves have been
confirmed recorded in the state since 2002. Therefore, the actual risks that wolves pose
to residents or animals are small. Perceived risks, however, are not rooted in an objective cost-benefit analysis. Rather, perceived risk stems from a subjective evaluation of the
costs and benefits of a species, emotions it elicits in individuals, and congruence of the
species’ coexistence on the landscape with basic beliefs about wildlife. This observation
complicates the management of wolves but also presents opportunity for garnering public support. Subjective evaluations of predators are malleable with positive experience,
appropriate persuasive communication, and trust in the agency tasked to manage them.
Bruskotter and Wilson (2014), for example, suggested that agency communications
regarding risks associated with predators must include information about how to act in
response to risk, but also information about the potential benefits of predators on the
landscape (Slagel et al. 2013). Without the context of benefits, risk communication may
only serve to reinforce existing threat appraisals and motivate threat protective behavior
(White and Allen 2000). In the case of wolves in Illinois this may mean developing
communication strategies that provide residents with accurate information about the
actual risks associated with wolves (they are minimal in the current densities that
wolves appear in the state), appropriate actions to take in order to mitigate that risk if a
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wolf is encountered, and information about the benefits of wolves in the ecosystem. For
instance, the documented indirect effect of appropriate use beliefs on risk perceptions,
through negative affect and attitude can inform strategies for communication and regulation. Representations of wolves in public media that target negative emotional states,
stemming from appropriate use beliefs, may exacerbate perceptions of risk. Risk perceptions are often correlated with direct behaviors and demands for agency mediated threat
management. This relationship has a bearing on the likelihood of compliance with regulations associated with large carnivores and political activity to obtain outcomes that
conform to individual preferences. Continual challenges to the protected status of
wolves exist in American political discourse. Associating wolves with positive emotions
could help to reduce perceived risks of individuals and potentially influence tolerance
and behavior. Finally, it remains to be seen how Illinois residents’ attitudes toward
wolves will evolve over time, especially if the current upward trend in wolf observations
continues. By comparison, Wisconsin residents’ tolerance of wolves was documented to
decline after a wolf hunt was established (Treves and Martin 2011).
Limitations and conclusion
There are two main limitations of this study that should be noted. First, this is the first
study to document many of the model relationships, and caution is warranted until
additional studies can further confirm the hypotheses. While the hypothesized ordering
of the modeled constructs is in line with our interpretation of theory, and the data were
a fit for the model, alternate theoretical interpretations are possible, and should be
explored. Second, the sample used to estimate the theoretical model is not perfectly representative of the population of Illinois residents. However, our purpose was to document a psychological process, which theory suggests operates similarly among
individuals regardless of demography. Future studies should seek data from more representative samples to confirm the hypothesized model. Finally, demographic and identity-linked variables (e.g. hunting participation) may have bearing on the relationships
tested herein. Future research should seek to elucidate the effects of these variables on
cognitive and affective processes underlying risk perception.
Increased human-wolf encounters can be expected as wolves recolonize former
ranges. With such encounters comes increased focus on management responses and
management plans. It is incumbent upon managing agencies to gain a comprehensive
understanding of sources for support and opposition to wolves. Recognizing differing
perceptions of associated risks and underlying emotions, attitudes and values enables
managers to develop effective communication strategies and management programs that
take public attitudes, beliefs, and perceptions into account, thereby increasing likelihood
of greater coexistence between wolves and humans.

Notes
1. The WVO items were treated as 4 correlated first order dimensions because the data did not
conform to a two factor structure where appropriate use and hunting items loaded on one
latent variable (domination) and caring and social affiliation items on another (mutualism).
While a second order factor structure is possible, this model with two correlated dimensions
is not identified without imposing constraints.
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