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Abstract

Human intolerance is a critical factor limiting both the distributions and populations
of large carnivores. Using gray wolves as a case study, we synthesize a half-century of
scholarship with the aims of clarifying the conceptual foundations of “tolerance” and
integrating insights from across the social sciences. Specifically, we review longitudinal
studies of attitudes toward wolves and show how trends vary across the populations
examined. We then identify and discuss three complementary theories that help explain
variation in tolerance across individuals, social groups, and societies: (1) Risk-benefit
theories illuminate how perceptions of risks, benefits, and controllability shape individuals’
tolerance of carnivores; (2) Modernization theory explains societal shifts in values and
shows how reduced threats from carnivores impact tolerance at the societal level; and
(3) Social Identity Theory highlights how identification with interest groups (e.g., hunters,
environmentalists) shape beliefs in a manner that serves to exacerbate inter-group conflicts.
Linking these theoretical perspectives provides a more holistic framework for understand-
ing why tolerance can change within populations, and why inter-group conflicts persist
even as societal attitudes have become more favorable. We conclude by outlining research
priorities aimed at improving our understanding of tolerance and the conditions that allow
for human—carnivore coexistence.

Keywords: tolerance; coexistence; attitudes; carnivores; socio-ecological systems

1. Introduction

Human exploitation of other species is among the most important threats to biodiver-
sity [1,2]. While many species are hunted because of their value to humans (e.g., food, fur),
some are killed directly because of real and perceived threats to human endeavors. Large
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carnivores (hereafter, carnivores), in particular, are persecuted because of the perceived
threat they pose to human interests, including wild and domestic animals. This mortality,
whether legal or illegal, poses a persistent threat to many carnivore populations, spurring
efforts to increase human tolerance for these species (hereafter, tolerance) and reduce the
costs of coexistence.

Tolerance lies near the heart of a relatively new meme in conservation, i.e., “coexis-
tence”, which is rapidly becoming part of the lexicon among professionals who manage
human-wildlife interactions [3—6]. Though studies on tolerance and acceptance of wildlife
emerged from separate studies on human-wildlife conflict and wildlife management, they
share the goal of identifying factors that lead people to be more or less accepting of wildlife
and the threats posed by animals to human endeavors [7]. Scholarly conceptualizations of
tolerance and coexistence evolved over the decades and trace back at least to the mid-1980s.
Both ideas are arguably inherent, for example, in the concept of “cultural carrying capacity,”
which Ellingwood [8] defined as the maximum number of animals that can compatibly
co-exist with a local human population. Cultural carrying capacity, a characteristic of a
given group of people, is defined, in part, by a group’s willingness to tolerate a certain
number of animals (and their activities) at that place and time.

Scholarly interest in tolerance and coexistence increased dramatically since 1990 (Figure 1).
The number of articles on these topics has increased by roughly 20% per year, about 4 times
the rate of science publications, in general [9]. Growing interest in tolerance and coexistence
has prompted recent reviews [10-14], a meta-analysis [15], and numerous calls for greater
attention to conceptualization and measurement [3,4,7,16-18].
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Figure 1. Papers retrieved from SCOPUS that include the terms “coexistence” or “tolerance” and
“wildlife” and “conservation”: 1990-2022. The coexistence trend represents the result of searching
“TITLE-ABS-KEY (coexistence AND conservation AND wildlife)”. The tolerance trend represents
the result of searching “TITLE-ABS-KEY (tolerance OR acceptance OR attitudes AND wildlife AND
conservation)”. Both searches were conducted on the SCOPUS database (https://www.scopus.com).

Collectively, decades of research on attitudes toward carnivores and carnivore-related
policies have provided numerous insights concerning human tolerance for wildlife—
especially the identification of correlates with tolerant attitudes. Yet, our capacity to
address intolerance is challenged by the lack of synthesis of these insights. Indeed, ap-
propriately differentiating and integrating knowledge from across disciplines is a key
challenge of transdisciplinary research [19]. Herein, we aim to clarify conceptual ambigui-
ties and inform more effective policies and strategies for coexistence with large carnivores
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by synthesizing theory useful for describing variation in tolerance within individuals,
between social groups, and at the societal level. Collectively, these theories and the pro-
cesses described help explain how and why tolerance changes—thereby offering insight
for conservation action.

Conceptualizations of Tolerance

Though scholars diverge concerning key details about how to best conceptualize and
measure tolerance [4], there appears to be a general consensus that tolerance has both
attitudinal and behavioral components [11,16,20]. More specifically, tolerance has been
described as a passive behavioral state [21] that includes a “willingness. . .to absorb the
extra potential or actual cost of living with wildlife” [22] (p. 138). In practice, however,
the term tolerance has been applied as a kind of catch-all term to refer to a variety of
internal (psychological) phenomena, including attitudes, behavioral intentions, and prior
behaviors that affect wildlife both directly (e.g., shooting, poaching) or indirectly (e.g.,
political action) [7,12]. Because the majority of studies—especially early studies—measure
attitudes towards species or their management, we begin with a brief overview of the
psychology of attitudes. We provide definitions for all key concepts discussed in this paper
in Table 1.

In psychology, attitudes refer to individuals’ tendencies to evaluate entities with favor
or disfavor [23]. The attitudes that one holds toward a given entity are shaped both by
individuals’ direct experiences with that entity, as well as social interactions that convey
information about an entity, including group expectations for appropriate attitudes toward
that entity [24]. In the broad literature on tolerance for wildlife, the types of attitudes
assessed may pertain to direct evaluations of species [25,26], evaluations of management or
conservation actions (e.g., reintroduction of a species, killing a species), (e.g., [27-29]), or
preferences for species’ population size or population changes (e.g., “wildlife acceptance
capacity”; e.g., [30,31]). While these various kinds of attitudes tend to be strongly related
statistically [32], they are conceptually distinct. For example, it is possible for an individ-
ual to hold very positive attitudes toward a species but believe the species to be locally
overpopulated and therefore prefer management actions aimed at reducing its abundance.

Table 1. Key concepts and their relations with literature on tolerance for wildlife.

Concept and Definition

Relation with Tolerance

Value orientations—Reflect the influence of cultural Value orientations affect subsequent judgments, helping
ideology on beliefs about how humans should ideally individuals adjudicate how they (individually) and

interact with nature. 2

society should relate and interact with wildlife.

2 Adapted from: Manfredo, M.]. Who Cares about wildlife? Social science concepts for exploring human—wildlife relationships
and conservation issues. Springer: New York, NY, USA. 2008. [33]

Social Identity—The part of one’s self-concept derived
from their membership in a social group and the value or
significance one attaches to that membership. P

Through interactions with group members, individuals
learn what values, attitudes, and behaviors are ideal for
that group. The desire for belonging provides a
motivation to conform to in-group
expectations—including how we should relate and
interact with wildlife.

b Adapted from: Tajfel, H.; Turner, ].C. An integrative theory of intergroup conflict. In The social psychology of intergroup
relations, Austin, W. G., Worchel, S., Eds.; Brooks/Cole: Monterey, CA, USA, 1979, pp. 33—48. [34]

Risk and Benefit Perceptions—Intuitive judgments
about the likely outcomes associated with a potential

hazard. €

Individuals tend to be less tolerant of hazards viewed as
risky and more tolerant of those viewed as beneficial.

¢ Adapted from: Slovic, P. Perception of risk. Science 1987 236, 280-285. [35]
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Table 1. Cont.

Concept and Definition Relation with Tolerance

Attitude—Describes a tendency to evaluate an entity or ~ Individuals tend to be more tolerant of entities (wWhether
object with favor/disfavor. 4 animals or humans) that they evaluate favorably.

4 Adapted from: Eagly, A.H.; Chaiken, S. The psychology of attitudes. Harcourt Brace College: Fort Worth, TX, USA.
1993. [23]

Coexistence—A state involving the persistence of

self-sustaining large carnivore populations in Coexistence requires collective behavioral changes
human-dominated landscapes whereby humans and (adaptation) intended to promote the persistence of
wildlife co-adapt to living in shared areas through wildlife populations.

behavioral changes. ©

¢ Adapted from: Chapron, G.; Lépez-Bao, J.V. Coexistence with large carnivores informed by community ecology.
Trends Ecol. & Evol. 2016, 31, pp. 578-580. AND Carter, N.H.; Linnell, ].D. Co-adaptation is key to coexisting with large
carnivores. Trends Ecol. & Evol. 2016, 31, pp. 575-578. [36,37]

Tolerance/Acceptance—Describes a psychological
willingness to absorb real and perceived costs of wildlife,
including refraining from engaging in behaviors that
cause harm. f

NA

£ Adapted from: Bruskotter, ].T.; Singh, A.; Fulton, D.C.; & Slagle, K. Assessing tolerance for wildlife: clarifying
relations between concepts and measures. Hum. Dimens. Wildl. 2015, 20, pp. 255-270. AND Kansky, R.; Kidd, M.;
Knight, A.T. A wildlife tolerance model and case study for understanding human wildlife conflicts. Bio.

Cons. 2016, 201, pp. 137-145. [7,22]

Attitudes are ‘held’ internally—they are phenomena of the mind, but they can be
expressed behaviorally via conscious choices, such as voicing one’s opinion in a public
forum (see generally, [33]). Behavioral expressions of tolerance can take many forms, such
as expressing positive or negative attitudes in social media, becoming politically engaged
on matters pertaining to carnivores, and killing carnivores [21]. Numerous human behav-
iors contribute to the death or displacement of wildlife; however, the phrase “intolerant
behaviors” is generally reserved for behaviors that are undertaken intentionally to harm an
individual or population [7]. Thus, whether any instance of regulated sport hunting would
be considered intolerant behavior depends, in part, on the hunter’s motivation [38,39].

Importantly, decades of research on attitude-behavior consistency suggest that even
where attitudes align with risk and benefit perceptions, individuals may not act accord-
ingly [40]. Such research indicates, for example, that a variety of factors (such as perceived
group norms) can moderate the relationship [41]. Thus, a person with intolerant attitudes
may choose not to act in an intolerant manner in situations where they feel their views are
not shared by those around them.

To date, the study of ‘tolerance’ for wildlife has been pluralistic—it has invoked a
variety of related concepts (e.g., attitudes, norms, values, risk perceptions, social trust,
etc.), associated theories, and methodological approaches [4,21]. Importantly, we do not
advocate here for any specific conceptualization of tolerance. Rather, our intent is to show
readers the breadth of concepts that are sometimes referred to as ‘tolerance’ (or at least
indicators of tolerance) in the scholarly literature and policy-making discourse.

2. Understanding Changes in Tolerance: A Case Study of Attitudes
Toward Wolves

Gray wolves (Canis lupus) have attracted considerable attention from scholars over
the past several decades, providing an opportunity to examine changes in attitudes—an
indicator of tolerance— over time. We conducted multiple searches of the SCOPUS and
Google Scholar databases and consulted with other scholars in our field, ultimately identi-

https:/ /doi.org/10.3390/ conservation6020042


https://doi.org/10.3390/conservation6020042

Conservation 2026, 6, 42 50f17

fying just 10 peer-reviewed studies that (a) quantitatively evaluated changes in attitudes
towards wolves that occurred over a specific period of time, and (b) had sufficient sample
sizes to provide a 5 percentage points margin of error at the 90% confidence level for the
primary population of interest (Figure 2). Importantly, these studies vary considerably
in terms of their approach. Most studies used repeated cross-sectional surveys, whereby
separate samples were drawn from the same study population at multiple time points,
whereas a few studies used repeated measures, whereby the same subjects were measured
on multiple occasions. And some studies mixed the two methods by adding new respon-
dents to existing panels. These methods differ with respect to the types of change they can
detect. Repeated cross-sectional surveys are best for detecting population-level changes
(e.g., changes due to intergenerational replacement), whereas repeated measures are used
to detect individual-level (i.e., within-subjects) changes [42].

Geographic Area, study populations (lead author, year) m m
Sweden, hunters & gen. public (Ericcson & Heberlein 2003) ﬁ .
© 5
=T _ Utah, hunters & gen. public (Bruskotter et al. 2007) ® ®
24 h
[T ® No'change - Croatia, wolf-occupied regions (Majic et al. 2010) %
S v it
11 More positive
S Sweden, wolf-occupied regions (Eriksson et al. 2015) ‘ ®
& More negative ! 2 g .
% More neutral Montana, hunters & gen. public (Metcalf et al. 2026) ﬁ ﬁ
T —
- g = - . T t al. 2013,
ﬁ § Wisconsin, residents wolf-occupied & adjacent areas{ (e aid ) ‘
Q o
g s - (Hogberg et al. 2016) ‘
. s st | ®
Europe Meta-analysis, mixed (Dressel et al. 2015) ‘
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Study Time Period

Figure 2. Peer-reviewed articles assessing attitudes towards wolves over time. The ends of each bar
indicate the two times at which data were collected; WOA refers to ‘wolf-occupied” areas [25,43-51].

Two long-term (>20 years) repeated cross-sectional studies of residents of Sweden [43]
and the U.S. [25] found that attitudes toward wolves had become more positive since the
1970s. Indeed, the more recent study found that the proportion of Americans expressing
positive attitudes towards wolves increased by more than 40% between surveys conducted
in 1978 and 2014 [25]. Similarly, in Sweden, Ericsson and Heberlein [43] found an increase
in favorable attitudes towards wolves among the general public from 1976 (when no wolves
existed in the country) to 2001 (when about 100 wolves resided in Sweden); however, those
identifying as hunters exhibited the opposite trend (becoming more negative). And a more
recent, short-term (2004-2009) study found no change within the general population of
Swedish residents; however, they found a decline in positive attitudes among residents
living in wolf-occupied municipalities [44]. Other repeated cross-sectional surveys explor-
ing attitudes towards wolves among general publics have shown no change (comparing
1994 and 2003 in Utah, U.S.; [45]), shifts away from extreme attitudes (positive or negative)
toward neutrality (comparing 1999 and 2003 in Croatia; [46]), and most recently, increased
tolerance for wolves among both hunters and the general public of Montana [47].

The most powerful studies for detecting change within individuals use a repeated-
measures design whereby the same respondents report their attitudes on at least two oc-
casions. Only two studies have employed this design, and both surveyed residents of
Wisconsin (U.S.) living within wolves’ geographic range and adjacent areas. The first study
found that respondents expressed more negative attitudes toward wolves and a greater
willingness to poach wolves over a 5-8 year period (2001-2009), during which time wolf
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abundance increased, the issue received intense and predominantly negative media atten-
tion, and the killing of wolves was liberalized [48]. This study also found that increased
negativity was not limited to hunters or dependent upon having directly experienced a loss
of livestock or pets due to wolves. A follow-up study of the same sample in 2013 supported
findings from the first analysis and found significant declines in positive attitudes toward
wolves among respondents. However, in this case, post hoc analyses revealed the decline
was limited to male subjects and hunters [49].

The complicated impression given by these studies is reinforced by meta-analytic
studies that consider change over time. A 2002 meta-analysis of studies conducted in the
U.S. and Europe found no evidence of change from 1972 to 2000 [50], but a 2012 meta-
analysis of European studies found evidence that attitudes toward wolves became more
negative since 1976 [51]. Specifically, Dressel and colleagues [51] found that positive
attitudes toward wolves declined where wolf populations were long-established. However,
inferences drawn from meta-analytic techniques are hampered by the use of a wide variety
of measures of attitudes (e.g., beliefs about wolves, direct evaluations of wolves or wolf
reintroduction, wildlife acceptance capacity), which may not be equivalent, as well as
differences in the populations studied (i.e., geographic state or region where attitudes were
assessed), which complicates comparisons of the cross-sectional studies as well.

Other details of these studies may be useful for understanding inferences that can
be made about how and why attitudes toward wolves change among different groups or
populations. Two of the three studies that found attitudes toward wolves had improved
were much longer in duration and targeted the general publics of two highly urbanized
countries (i.e., the U.S. and Sweden), where the vast majority of residents would have little
experience with or knowledge of wolves. The positive changes found in these general
population studies stand in contrast with studies focused on people living within the
geographic range of wolves, near wolf habitat, or those who identified with groups in direct
competition with wolves over game populations (i.e., hunters). These studies generally
found that attitudes toward wolves became more negative over time among these specific
populations [44,48,49]. Importantly, these studies were conducted in the same countries,
Sweden and the U.S., where the general populations were found to be more positive. In
support of this finding, a recent systematic review of studies of attitudes found that people
in areas with a continuous wolf presence tended to hold more negative views towards
wolves than those living in areas with no wolves or where wolves had recently returned [52].
However, this finding directly conflicts with the cross-sectional study from Montana that
found increased “tolerance” among both the general public and hunters [47]. Importantly,
however, this study’s single-item measure of tolerance differed substantially from the types
of measures employed in the other studies mentioned.

A tentative conclusion that could be drawn from these studies is that attitudes toward
wolves appear to be improving at the societal level—at least among those who are least
likely to be negatively impacted by wolves. In contrast, they generally appear to be declin-
ing among those identifying with groups most likely to be negatively impacted, such as
hunters. This interpretation is reinforced by additional cross-sectional studies showing that,
consistent with the NIMBY (not-in-my-backyard) phenomena, attitudes toward wolves
tend to correlate negatively with their presence [53], positively with one’s distance from
their range [54], and negatively with activities that predispose humans toward some risk
(e.g., raising livestock or hunting) [50]. The exceptions are the aforementioned Montana
study [47] and a Utah study, which found no changes in attitudes among the general popu-
lation, rural residents, or hunters over a 9-year time period [45]. However, in contrast with
the Montana study, both Utah surveys were conducted at times when no wolf populations
were present in the state.
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Generally, we tentatively infer that negative attitudes toward wolves (a key indicator
of intolerance for the species) are more likely to increase over time where wolves are
present, at least among those belonging to or identifying with groups more likely to be
negatively impacted. This inference may seem intuitive—even obvious— but it conflicts
with the general assumption often made by management agencies and some scholars, i.e.,
that attitudes toward wolves are improving [55]. Indeed, perhaps the more interesting
question is why some studies show that attitudes toward wolves improved at all? To
address this question, it is useful to distinguish between different types of variation (e.g.,
within individuals, between groups) that can arise from very different processes. That
is, the reason groups of people—say those living in a particular geographic area—exhibit
different attitudes over time may be different from the reasons individuals exhibit different
attitudes over time. We turn next to identifying theories useful in understanding these
differing sources of variation, thereby moving us appreciably toward synthesis.

3. Explaining Tolerance Across Individuals: Risk and Benefit Judgments

A common measure of tolerance asks individuals whether they would prefer a local
population of a species to decrease or increase [31,56]. In effect, such judgments repre-
sent one’s attitude toward population change. Researchers quickly recognized that such
attitudes depend, to some degree, on how individuals assess the risks associated with a
species [31,57,58]. When species are perceived as threatening—that is, potentially risky or
costly, tolerance tends to be lower (i.e., attitudes favor population reductions). Additional
support for this general notion is found in the literature showing that support for killing
carnivores in response to conflict (another measure of intolerance) tends to increase with the
perceived severity of the threat [30,59-61]. Conversely, numerous studies indicate tolerance
tends to be higher when species are perceived as beneficial [17,62-64].

Large carnivores can be considered a kind of hazard. Research on the acceptance of
hazards provides a general theoretical framework for understanding why acceptance (or
tolerance) of a hazard varies across individuals [10]. In general, this research indicates that
perceived benefits tend to be stronger predictors of acceptance of hazards than perceived
risks [65]—a finding replicated in some studies of tolerance for wildlife (e.g., [63]).

Some work also highlights the impact of different kinds of benefits on tolerance for
wildlife; specifically, Marino and colleagues [18] found ‘intangible’ (i.e., non-monetary)
benefits to be more important predictors of tolerance than tangible, monetary benefits for
many cases involving the tolerance of wildlife. Similarly, Ghasemi et al. [29] found that
measures of societal benefits were more important than personal benefits in explaining
support for restoring cougars and red wolves.

Although these studies generally indicate that risk-benefit judgments are useful for
explaining variation in tolerance across individuals, they also raise the question: why do
such judgments vary to begin with? Research shows both perceptions of risks and benefits
are influenced by various other factors, such as the extent to which interactions with a
species are viewed as ‘controllable” and the extent to which wildlife managers are perceived
as trustworthy, in the sense of being competent and sharing similar values [10]. Importantly,
these factors also represent mechanisms by which tolerance could be manipulated. Thus,
Slagle et al. [64] used an experimental approach to show that tolerance for black bears
(Ursus americanus) could be increased by providing information on the benefits of bears,
along with information about how to avoid the risks of living near bears (thereby making
risks more ‘controllable’). Similarly, Guerrero [66] found that farmers’ tolerance for pumas
and jaguars increased when the farmers living in their range were provided tools to protect
livestock—even in cases where the tools proved ineffective. Other factors, such as affect
(or emotional reactions to carnivores), as well as trust in wildlife management agencies,
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can also influence tolerance of carnivores, particularly in situations where familiarity with
the hazard is low [67,68]. Beyond organismal perceptions (e.g., attitudes, risk-benefit
perceptions), research in moral psychology and decision science reveals that ethical factors
can play an independent role in shaping attitudes and behavioral intentions [69,70]. Moral
considerations can influence how we perceive costs and benefits, especially when we lack
direct knowledge of the consequences [71,72]. An emerging line of research demonstrates
the effect of ethical considerations on tolerance. For instance, Hermann and Menzel [73]
reported that framing wolf recovery as an ethical imperative to restore the species increased
support for their recovery among secondary school pupils in Germany. Also, Lute et al. [74]
showed that those who attributed intrinsic value to wolves expressed higher tolerance for
their presence in Michigan (U.S.).

4. Explaining Variation Across Groups

Although no longitudinal data existed at the time, by the mid-1990s, the idea that
attitudes toward wolves had improved in the U.S. had become prevalent among many
conservationists. Indeed, a 1996 review argued, “In the U.S. and Canada attitudes toward
wolves and wilderness changed greatly during the course of the twentieth century” [75]
(p- 979). Kellert and colleagues explained the purported change as resulting, in part, from
increased rarity of wolves, but also from “an expansion of knowledge” and a “profound
transition in values” that reflected a new understanding of ecology [75]. This thesis was
based, in part, on studies showing that attitudes toward wolves and coyotes were positively
associated with individuals’ levels of education and general knowledge of animals [26].
Indeed, in their meta-analysis, Williams et al. [50] found that 18 of 20 studies reported
attitudes toward wolves as being positively related to education levels. Moreover, they
found attitudes tended to be associated with higher levels of income and residency in urban
settings. However, these studies provided little insight into why this is the case—they
merely described differences across education or income levels.

4.1. Shifting Social and Economic Conditions

A long-term program of research in the U.S. helps address this deficiency. Research on
wildlife value orientations provides evidence that Americans’ beliefs about ideal relation-
ships with wildlife have been shifting from domination toward mutualism orientations [76].
While domination refers to the idea that wildlife should be viewed primarily as resources
to be used and managed for human benefit, mutualism views wildlife through a more
egalitarian lens, whereby wildlife are part of one’s moral community and deserving of care
and compassion [77]. Importantly, this shift from domination to mutualism is associated
with the process of modernization, as indexed by increased income, education, and urban-
ization [78]—the same factors found in many studies to be associated with attitudes toward
wolves at the individual level. Effectively, this research suggests that as nations modernize,
social changes prompt the formation of new value orientations, effectively allowing groups
to adapt to changing conditions.

Studies have shown that domination and mutualism orientations are associated with
a wide variety of attitudes, beliefs, and behaviors relevant to carnivore conservation at the
individual level [76,78-80], and wolf conservation more specifically. For example, wildlife
value orientations have been shown to be associated with attitudes toward wolves [81],
the management of wolves [82], as well as perceived risks of wolves [83]. Research further
indicates that U.S. residents who exhibit stronger mutualism orientations are more likely
than other residents to oppose lethal control of wolves that attack livestock [84], one
indicator of increased tolerance.
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Similarly, an earlier study found that mutualists (individuals who score high in mu-
tualism and low in domination) tended to express strong opposition to the reduction in
wolf numbers to enhance opportunities to hunt deer and elk, while those with a strong
domination orientation were more accepting of this practice [79]. Furthermore, research in
Washington state (U.S.) showed support for wolf recovery was greatest in counties with
more mutualists, where there was also greater resistance to lethal removal and recreational
hunting of wolves [80].

A related line of research suggests that intolerance for wolves can arise in rural
communities when socioeconomic conditions decline relative to urban areas. This research
emphasizes how changes associated with modernization can be viewed by some rural
communities as threatening to traditional rural life and livelihoods [85-87]. Krange and
Skogen [87] explain that when new perspectives challenge traditional land uses, “these
developments are perceived as threatening” to rural populations. Therefore, intolerance can
be viewed as a kind of resistance to social changes perceived as being imposed upon rural
communities by outsiders [85]. Similarly, Wilson [88] emphasized that the controversy over
wolves in the western U.S. pitted traditional “Old West” values against those who held a
new vision for the West and were thus seen as threatening to local traditions and livelihoods.

Relatedly, urbanization can also shift political power in geopolitical units with propor-
tional representation. In much of the U.S., for example, rural communities are experiencing
long-term population declines [89]. The loss of political power (and associated control over
one’s circumstances) may, in turn, prompt those living in regions to ‘lash out” against those
they view as responsible, or to resist changes linked to ‘outside forces’. One might expect
such actions to be particularly prevalent in times of heightened conflict, such as during
high-stakes elections.

Collectively, these studies indicate that tolerance for carnivores is— or at least can
be—rooted in more fundamental value orientations that are themselves driven by societal
modernization. Moreover, another related theory of values helps to identify the underlying
mechanisms involved. Specifically, Inglehart and Welzel [90] hypothesized that moderniza-
tion’s effect on values (at the societal level) was due to a reduction of ‘existential threats’
that allowed societies to shift their concerns from meeting basic human survival needs to
focusing on higher-order concerns (e.g., social affiliation, self-expression). Accordingly,
Manfredo et al. [78] found that increased affluence (measured by gross domestic product
per capita) in U.S. states was strongly and positively associated with changes in mutualism
orientations in these states.

But this is not the only mechanism through which modernization could impact toler-
ance for carnivores. Modernization also affects how people and animals are distributed on
the landscape, and therefore, how they interact. For example, as human populations urban-
ize, people are less likely to encounter large carnivores, which ultimately reduces both the
real and perceived risks these animals pose [91], thereby making them easier to live with.
The reduction in societal-level actual and perceived threats posed by carnivores provides a
conceptual link between processes occurring at the societal (modernization) and individual
(e.g., risk-benefit assessment) levels. Linking social and individual-level processes.

Beyond modernization’s effect on value orientations, associated social changes could
also influence which social groups people seek out and identify with. Consider this: in
1900, approximately 59% of laborers in developed countries worked in agriculture; by 1970,
this number had shrunk to 23% [92]. According to the U.S. Bureau of Labor Statistics, less
than 1% of the US population is employed in agriculture today, and these changes are tied
directly to the technological modernization of agriculture [93].

These changes are important because attitudes about wildlife vary with the degree
to which one identifies with particular social groups [50]. Indeed, both meta-analyses of
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attitudes toward wolves found that ranchers and farmers tended to hold the most negative
attitudes toward wolves [50,51]. Thus, to the extent that modernization is responsible
for shifting people from working in agriculture to other occupations, it may have helped
improve attitudes toward wolves across numerous countries.

4.2. Tolerance and Social Identities

Tolerance for wolves also varies among those who self-identify as members of various
other groups beyond agriculture, including hunters, environmentalists, and animal welfare
advocates [32]. A simple, rational explanation for these associations is that these groups
have different interests. For example, wolves and other large carnivores represent potential
threats to the livelihood of livestock owners, and they potentially compete with some types
of hunters for the same prey; thus, because their interests are potentially threatened, it
follows that people who identify as members of these groups tend to hold more negative
attitudes toward wolves.

However, while different interests are often a source of conflict over natural resources,
interest alone is insufficient for understanding why groups come to hold such divergent
views. An example serves to illustrate. The aforementioned pattern (whereby attitudes
are associated with membership in a particular group) would appear to be explainable
entirely by individual-level processes (e.g., I am a hunter, wolves prey on game populations,
therefore I am less tolerant of wolves). However, decades of research on intergroup conflict
suggest there are also underappreciated group-level processes at work (e.g., I identify with
a group of hunters, these hunters dislike wolves, I am inclined to adopt their views).

Social identity theory, in particular, provides valuable insights concerning how in-
dividuals relate to groups and the processes by which group identification can impact
members’ attitudes and beliefs. Turner et al. [94] argued that individuals evaluate the
importance of their ingroups by contrasting them with relevant outgroups. Through in-
teractions with various group members (both in and out), group members may— to the
extent that they identify with a group—form “prototypes” or idealized representations of
social group members. A prototype “.. .not only describes what it is to be a group member,
but also prescribes what kinds of attitudes, emotions, and behaviors are appropriate in a
given context” [95] (p. 209). Thus, when a group identity is activated in the memory of a
particular individual, group prototypes provide that individual with information about
ideal ways of thinking and behaving, exerting pressure to conform to the expectations of
the ingroup. These perceptions may be further reinforced through group interactions in
which individuals receive feedback (in the form of sanctions) from other group members
for conforming or not conforming to expected ways of thinking and acting.

In a large sample of U.S. residents, Carlson et al. [81] recently showed that four types
of social identities (i.e., hunters, farmers/ranchers, environmentalists, and animal rights
advocates) were all related to at least one attitudinal measure of tolerance for wolves, even
after numerous other factors were controlled. Likewise, Bruskotter et al. [96] found that
identifying with these (and other) interest groups was moderately associated with both
mutualism and domination orientations across three separate studies. Collectively, these
studies suggest that the processes of (i) identifying with various groups, and (ii) adopting
prototypical attitudes, beliefs, and behaviors of that group, may be useful for explaining
how people come to hold divergent attitudes and beliefs about wolves and other wildlife
(also, see [97,98]).

5. Discussion: Toward a Synthesis

Much research on tolerance is conducted from the narrow perspective of one discipline
and without regard for other academic perspectives. This ‘siloing’ of perspectives can
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create the illusion that the various theories for understanding tolerance are in conflict with
one another, when they may be complementary. Indeed, our brief review shows how
complementary insights are provided by three of the dominant perspectives on tolerance;
i.e., research on (1) the acceptance of hazards, (2) modernization and value change, and
(3) social identity theory. Wildlife value orientations—shown to be related to societal-level
forces such as modernization—can help explain how shifts in social conditions over time
can affect how people judge interactions with wildlife, effectively promoting or inhibiting
tolerance within communities. Social identity theory provides insights into the role relevant
interest groups can play in promoting differing ideas about carnivores, including the extent
to which they pose a risk, and how carnivores should be treated /managed. The psychology
of risk and personal decision-making helps explain how individuals come to formulate
judgments concerning whether carnivores are acceptable and what kind of actions and
management are appropriate. The unique contribution of each perspective helps us to view
tolerance from a more holistic perspective.

Viewing tolerance from this holistic perspective, in turn, helps explain why studies on
temporal changes in attitudes have shown such divergent findings. That is, urbanization
and economic modernization are likely promoting more positive views of carnivores at
the societal level, especially in countries where the majority of the human population
now resides in urban environments [91]. We emphasize that changing social conditions
can impact both social (or inter-group) conflicts, as well as the material conflicts between
people and wildlife. That is, changing social conditions may affect attitudes through their
impact on more fundamental values, creating social conflict among groups with competing
values and preferences for management. Furthermore, changes in social conditions can
also effectively remove people (those who move from rural to urban settings) from any
material threat posed by carnivores.

However, we should not expect the same changes in rural communities where carni-
vores are present or likely to recover, especially where those communities feel threatened
by economic decline or the loss of cultural traditions [85]. In such places, the combined
effects of perceived threats (e.g., carnivore predation on wild and domestic prey), perceived
disadvantage (especially relative to outgroups), and broader fear of social changes that
are perceived to threaten traditional lifestyles could help explain why wolves tend to be
viewed more negatively by individuals and interest groups within such communities. In
fact, the literature on values suggests these same types of communities—those ‘left behind’
by the forces of modernization— tend to be less tolerant of carnivores [78].

Paradoxically, the dynamic described herein suggests that the very places best suited
for reducing human-carnivore encounters (i.e., areas with low human densities) are also
likely to be the places where intolerance is greater. These processes also help explain
why large-scale, cross-sectional surveys can show increasingly positive attitudes towards
wolves, while studies conducted in areas with wolves tend to show the opposite trend.
However, nearly all of the studies reviewed here target general populations in wealthy,
developed nations. It is yet unclear if and how attitudes are changing in less developed
nations and among indigenous peoples. Likewise, the extent to which the theories reviewed
here generalize among less developed nations or to indigenous contexts is largely unknown.
Nevertheless, while we might expect the value-orientations, identities, and perceptions
that are at work to differ across cultural contexts, we anticipate that the basic processes
(e.g., reasoning from abstract values to more concrete judgments) involved in rendering
such judgments will be similar. This implies that, for example, among some groups (e.g.,
indigenous peoples), identifying with a particular group (e.g., hunters) may reinforce
perceptions about wildlife that differ markedly from those identifying with the same type
of group in a different culture.
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Moving forward, researchers should develop and empirically test models that capture
the interplay of modernization, value orientations, risk-benefit perceptions, and social
identity processes to predict tolerance across different contexts. For example, cross-regional
studies could examine how the process of modernization interacts with local economic
decline to shape tolerance in rural vs urban communities. Research is also needed to
explore how beliefs about and attitudes toward carnivores are affected by identification
with key interest groups over time (e.g., via long-term panel studies), especially during
periods of escalating impacts from carnivores or policy changes, such as carnivore rein-
troductions. Doing so could help disentangle individual and societal sources of change
in tolerance. Likewise, assessing tolerance outcomes across different levels—individual,
group, community—and contexts could help determine at which level(s) theories have
the greatest predictive power, and therefore, the most potential for shaping management
outcomes related to coexistence.

Establishing causal relationships between tolerance and processes occurring within
and across levels is challenging, as inferences may be confounded by a number of factors. In-
deed, much of the work on tolerance and modernization (at least in wildlife contexts) draws
on cross-sectional studies, where the directionality of relationships is unclear. We recom-
mend that future research utilize rigorous causal inference methods. For example, studies
can use policy changes (e.g., carnivore reintroduction, compensation schemes) or sudden
ecological shifts as “treatments” and compare affected and unaffected groups/areas using
difference-in-differences, regression discontinuity, or instrumental variable approaches.
Likewise, a repeated-measures design that tracks the same individuals or communities over
time helps identify temporal ordering and rule out reverse causality. While we expect such
designs to yield new insights, we also acknowledge that the processes that lead individuals
or societies to act in more or less tolerant ways could be affected by a variety of factors, such
as historical policy trajectories and governance structures that make each context unique.

Bridging social science theories of tolerance with animal ecology could enable integra-
tive social-ecological systems approaches, linking changes in human attitudes, values, and
social identities to patterns of carnivore behavior, distribution, and population dynamics.
For example, longitudinal and experimental designs can reveal whether changes in hu-
man attitudes (e.g., improved tolerance following education campaigns or compensation
policies) directly lead to measurable changes in carnivore abundance, behavior, or habitat
use. Conversely, monitoring carnivore populations can also uncover feedback effects on
human perceptions.

Research on intervention approaches to foster tolerance is still in its infancy [64,99,100],
and further efforts are sorely needed. Such efforts can be guided by broader research on
how incentives, messaging, and other techniques affect attitudes, intentions, and behav-
ior. Indeed, though not focused on carnivore tolerance explicitly, broad studies in the
social sciences support the use of incentives and various communication techniques across
environmentally relevant contexts [101-105].

By combining longitudinal data on social change and group identity with ecological
monitoring of carnivore movements and risk landscapes, scholars can gain a holistic
understanding of how human and animal systems co-adapt in response to management
interventions and environmental change.

Finally, though our efforts focus on synthesizing insights from three disparate theories,
we anticipate that numerous theories from across a variety of disciplines could provide
additional insights. Our effort was not intended to provide a comprehensive synthesis,
but rather, to demonstrate how these theories complement (as opposed to compete with)
one another. In so doing, this synthesis moves us appreciably toward a more holistic view
of tolerance. Efforts to better understand and integrate how ethical judgments (e.g., the
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recognition of a species’ intrinsic value) impact tolerance and to determine how these
judgments vary across social groups may be particularly useful in future syntheses.

Author Contributions: Conceptualization, ].T.B. and J.A.V.; writing—original draft preparation, J.T.B.
and J.A.V,; writing—review and editing, LN.-T.,].V.L.-B., B.G.,, N.D.S,, TL.T, N.H.C,, LM.E. and A.T.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: No new data were created or analyzed in this study. Data sharing is
not applicable to this article.

Conflicts of Interest: Author Jeremy Bruskotter worked as a consultant for Panthera while working
on this project. Author L. Mark Elbroch was employed by Panthera. The remaining authors declare
that the research was conducted in the absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

References

1.  Ceballos, G.; Ehrlich, PR. Mammal population losses and the extinction crisis. Science 2002, 296, 904-907. [CrossRef] [PubMed]

2. WWE Living Planet Report 2020—Bending the Curve of Biodiversity Loss; WWE: Gland, Switzerland, 2020.

3. Frank, B. Human-Wildlife Conflicts and the Need to Include Tolerance and Coexistence: An Introductory Comment. Soc. Nat.
Resour. 2016, 29, 738-743. [CrossRef]

4. Knox, J.; Ruppert, K.; Frank, B.; Sponarski, C.C.; Glikman, J.A. Usage, definition, and measurement of coexistence, tolerance and
acceptance in wildlife conservation research in Africa. Ambio 2021, 50, 301-313. [CrossRef]

5. Lamb, C.T;; Ford, A.T.; McLellan, B.N.; Proctor, M.E.; Mowat, G.; Ciarniello, L.; Nielsen, S.E.; Boutin, S. The ecology of human-
carnivore coexistence. Proc. Natl. Acad. Sci. USA 2020, 117, 17876-17883. [CrossRef]

6.  Nyhus, PJ. Human-Wildlife Conflict and Coexistence. Annu. Rev. Environ. Resour. 2016, 41, 143-171. [CrossRef]

7.  Bruskotter, ].T.; Singh, A.; Fulton, D.C; Slagle, K.M. Assessing Tolerance for Wildlife: Clarifying Relations Between Concepts and
Measures. Hum. Dimens. Wildl. 2015, 20, 255-270. [CrossRef]

8.  Ellingwood, M.; Spignesi, ]. Management of an urban deer herd and the concept of cultural carrying capacity. Trans. Northeast
Deer Tech. Comm. 1986, 22, 42-45.

9.  Bornmann, L.; Haunschild, R.; Mutz, R. Growth rates of modern science: A latent piecewise growth curve approach to model
publication numbers from established and new literature databases. Humanit. Soc. Sci. Commun. 2021, 8, 224. [CrossRef]

10.  Bruskotter, ].T.; Wilson, R.S. Determining Where the Wild Things will be: Using Psychological Theory to Find Tolerance for Large
Carnivores. Conserv. Lett. 2014, 7, 158-165. [CrossRef]

11. Slagle, K.M.; Bruskotter, J.T. Tolerance for Wildlife. In Human-Wildlife Interactions: Turning Conflict into Coexistence; Frank, B.,
Glikman, J.A., Marchini, S., Eds.; Cambridge University Press: Cambridge, UK; New York, NY, USA, 2019; pp. 85-106.

12. Treves, A.; Bruskotter, J. Tolerance for predatory wildlife. Science 2014, 344, 476-477. [CrossRef]

13.  Konig, H.J.; Kiffner, C.; Kramer-Schadt, S.; Fiirst, C.; Keuling, O.; Ford, A.T. Human-wildlife coexistence in a changing world.
Conserv. Biol. 2020, 34, 786-794. [CrossRef]

14. Venumiere-Lefebvre, C.C.; Breck, S.W.; Crooks, K.R. A systematic map of human-carnivore coexistence. Biol. Conserv. 2022,
268,109515. [CrossRef]

15. Kansky, R; Kidd, M.; Knight, A.T. Meta-analysis of attitudes toward damage-causing mammalian wildlife. Conserv. Biol. 2014, 28,
924-938. [CrossRef]

16. Brenner, L.]J.; Metcalf, E.C. Beyond the tolerance/intolerance dichotomy: Incorporating attitudes and acceptability into a robust
definition of social tolerance of wildlife. Hum. Dimens. Wildl. 2020, 25, 259-267. [CrossRef]

17. Lischka, S.A.; Teel, T.L.; Johnson, H.E.; Crooks, K.R. Understanding and managing human tolerance for a large carnivore in a
residential system. Biol. Conserv. 2019, 238, 108189. [CrossRef]

18. Marino, F; Kansky, R.; Shivji, L; Di Croce, A.; Ciucci, P.; Knight, A.T. Understanding drivers of human tolerance to gray wolves
and brown bears as a strategy to improve landholder—carnivore coexistence. Conserv. Sci. Pract. 2021, 3, €265. [CrossRef]

19. Lang, D.J.; Wiek, A.; Bergmann, M.; Stauffacher, M.; Martens, P.; Moll, P.; Swilling, M.; Thomas, C.]. Transdisciplinary research in

sustainability science: Practice, principles, and challenges. Sustain. Sci. 2012, 7, 25-43. [CrossRef]

https:/ /doi.org/10.3390/ conservation6020042


https://doi.org/10.1126/science.1069349
https://www.ncbi.nlm.nih.gov/pubmed/11988573
https://doi.org/10.1080/08941920.2015.1103388
https://doi.org/10.1007/s13280-020-01352-6
https://doi.org/10.1073/pnas.1922097117
https://doi.org/10.1146/annurev-environ-110615-085634
https://doi.org/10.1080/10871209.2015.1016387
https://doi.org/10.1057/s41599-021-00903-w
https://doi.org/10.1111/conl.12072
https://doi.org/10.1126/science.1252690
https://doi.org/10.1111/cobi.13513
https://doi.org/10.1016/j.biocon.2022.109515
https://doi.org/10.1111/cobi.12275
https://doi.org/10.1080/10871209.2019.1702741
https://doi.org/10.1016/j.biocon.2019.07.034
https://doi.org/10.1111/csp2.265
https://doi.org/10.1007/s11625-011-0149-x
https://doi.org/10.3390/conservation6020042

Conservation 2026, 6, 42 14 of 17

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.
38.

39.

40.

41.

42.

43.

44.

45.

46.
47.

48.

49.

Treves, A. Tolerant Attitudes Reflect an Intent to Steward: A Reply to Bruskotter and Fulton. Soc. Nat. Resour. 2012, 25, 103-104.
[CrossRef]

Bruskotter, ]J.T.; Fulton, D.C. Will Hunters Steward Wolves? A Comment on Treves and Martin. Soc. Nat. Resour. 2012, 25, 97-102.
[CrossRef]

Kansky, R.; Kidd, M.; Knight, A.T. A wildlife tolerance model and case study for understanding human wildlife conflicts. Biol.
Conserv. 2016, 201, 137-145. [CrossRef]

Eagly, A.H.; Chaiken, S. The Psychology of Attitudes; Harcourt Brace Jovanovich College Publishers: Fort Worth, TX, USA, 1993.
Albarracin, D.; Johnson, B.T.; Zanna, M.P. The Handbook of Attitudes; Psychology Press: London, UK, 2014.

George, K.A; Slagle, KM.; Wilson, R.S.; Moeller, S.J.; Bruskotter, ].T. Changes in attitudes toward animals in the United States
from 1978 to 2014. Biol. Conserv. 2016, 201, 237-242. [CrossRef]

Kellert, S.R. Public Perceptions of Predators, Particularly the Wolf and Coyote. Biol. Conserv. 1985, 31, 167-189. [CrossRef]
Bright, A.D.; Manfredo, M.]. A conceptual model of attitudes toward natural resource issues: A case study of wolf reintroduction.
Hum. Dimens. Wildl. 1996, 1, 1-21. [CrossRef]

Wilson, R.S.; Bruskotter, ].T. Assessing the Impact of Decision Frame and Existing Attitudes on Support for Wolf Restoration in
the United States. Hum. Dimens. Wildl. 2009, 14, 353-365. [CrossRef]

Ghasemi, B.; Bruskotter, ].T.; Vucetich, J.A.; Elbroch, L.M.; Wilson, R.S.; Carter, N.H.; Moehrenschlager, A.; Perry, S.; Hinton,
J.W. Restoring the wild east: Predicting public support for cougar and red wolf reintroduction in the eastern United States. Biol.
Conserv. 2026, 313, 111532. [CrossRef]

Naughton-Treves, L.; Grossberg, R.; Treves, A. Paying for tolerance: Rural citizens” attitudes toward wolf depredation and
compensation. Conserv. Biol. 2003, 17, 1500-1511. [CrossRef]

Riley, S.J.; Decker, D.J. Risk perception as a factor in Wildlife Stakeholder Acceptance Capacity for cougars in montana. Hum.
Dimens. Wildl. 2000, 5, 50-62. [CrossRef]

Carlson, S.C.; Dietsch, A.M.; Slagle, K.M.; Bruskotter, J.T. Effect of semantics in the study of tolerance for wolves. Conserv. Biol.
2023, 37, €14003. [CrossRef]

Manfredo, M.J. Who Cares About Wildlife? Social Science Concepts for Exploring Human-Wildlife Relationships and Conservation Issues;
Springer: New York, NY, USA, 2008.

Tajfel, H.; Turner, J.C. An integrative theory of intergroup conflict. In The social psychology of intergroup relations; Austin, W.G.,
Worchel, S., Eds.; Brooks/Cole: Monterey, CA, USA, 1979; pp. 33-48.

Slovic, P. Perception of risk. Science 1987, 236, 280-285. [CrossRef]

Chapron, G.; Lépez-Bao, J.V. Coexistence with large carnivores informed by community ecology. Trends Ecol. Evol. 2016, 31,
578-580. [CrossRef]

Carter, N.H.; Linnell, ].D. Co-adaptation is key to coexisting with large carnivores. Trends Ecol. & Evol. 2016, 31, 575-578.

Muth, R.M. The persistence of poaching in advanced industrial society: Meanings and motivations—An introductory comment.
Soc. Nat. Resour. 1998, 11, 5-7. [CrossRef]

Schroeder, S.A.; Fulton, D.C.; Cornicelli, L. How Minnesota wolf hunter and trapper attitudes and risk- and benefit-based beliefs
predict wolf management preferences. Hum. Dimens. Wildl. 2018, 26, 552-568. [CrossRef]

Ajzen, I; Fishbein, M.; Lohmann, S.; Albarracin, D. The Influence of Attitudes on Behavior. In The Handbook of Attitudes, Volume 1:
Basic Principles; Albarracin, D., Ed.; Routledge: London, UK, 2018; pp. 197-255.

Terry, D.J.; Hogg, M.A. Attitudes, Behavior, and Social Context: The Role of Norms and Group Membership; L. Erlbaum Associates:
Mahwah, NJ, USA, 2000.

Menard, S.W. Handbook of Longitudinal Research: Design, Measurement, and Analysis, 1st ed.; Elsevier: Amsterdam, The Nether-
lands, 2008.

Ericsson, G.; Heberlein, T.A. Attitudes of hunters, locals, and the general public in Sweden now that the wolves are back. Biol.
Conserv. 2003, 111, 149-159. [CrossRef]

Eriksson, M.; Sandstrom, C.; Ericsson, G. Direct experience and attitude change towards bears and wolves. Wildl. Biol. 2015, 21,
131-137. [CrossRef]

Bruskotter, ].T.; Schmidt, R.H.; Teel, T.L. Are attitudes toward wolves changing? A case study in Utah. Biol. Conserv. 2007, 139,
211-218. [CrossRef]

Maji¢, A.; Bath, A.J. Changes in attitudes toward wolves in Croatia. Biol. Conserv. 2010, 143, 255-260. [CrossRef]

Metcalf, A.L.; Metcalf, E.C.; Gude, J.A.; Baldridge, J.; Lewis, M.S. Increasing tolerance of wolves in Montana, United States
(2012-2023). Conserv. Sci. Pract. 2026, 8, €70218. [CrossRef]

Treves, A.; Naughton-Treves, L.; Shelley, V. Longitudinal analysis of attitudes toward wolves. Conserv. Biol. 2013, 27, 315-323.
[CrossRef] [PubMed]

Hogberg, J.; Treves, A.; Shaw, B.; Naughton-Treves, L. Changes in attitudes toward wolves before and after an inaugural public
hunting and trapping season: Early evidence from Wisconsin’s wolf range. Envir. Conserv. 2016, 43, 45-55. [CrossRef]

https:/ /doi.org/10.3390/ conservation6020042


https://doi.org/10.1080/08941920.2011.621512
https://doi.org/10.1080/08941920.2011.622735
https://doi.org/10.1016/j.biocon.2016.07.002
https://doi.org/10.1016/j.biocon.2016.07.013
https://doi.org/10.1016/0006-3207(85)90047-3
https://doi.org/10.1080/10871209609359048
https://doi.org/10.1080/10871200903045236
https://doi.org/10.1016/j.biocon.2025.111532
https://doi.org/10.1111/j.1523-1739.2003.00060.x
https://doi.org/10.1080/10871200009359187
https://doi.org/10.1111/cobi.14003
https://doi.org/10.1126/science.3563507
https://doi.org/10.1016/j.tree.2016.06.003
https://doi.org/10.1080/08941929809381057
https://doi.org/10.1080/10871209.2018.1511876
https://doi.org/10.1016/S0006-3207(02)00258-6
https://doi.org/10.2981/wlb.00062
https://doi.org/10.1016/j.biocon.2007.06.016
https://doi.org/10.1016/j.biocon.2009.09.010
https://doi.org/10.1111/csp2.70218
https://doi.org/10.1111/cobi.12009
https://www.ncbi.nlm.nih.gov/pubmed/23293913
https://doi.org/10.1017/S037689291500017X
https://doi.org/10.3390/conservation6020042

Conservation 2026, 6, 42 15 of 17

50.

51.

52.

53.

54.
55.

56.

57.

58.

59.

60.

61.

62.

63.
64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Williams, C.K,; Ericsson, G.; Heberlein, T.A. A Quantitative Summary of Attitudes toward Wolves and Their Reintroduction
(1972-2000). Wildl. Soc. Bull. 2002, 30, 575-584.

Dressel, S.; Sandstrom, C.; Ericsson, G. A meta-analysis of studies on attitudes toward bears and wolves across Europe 1976-2012.
Conserv. Biol. 2015, 29, 565-574. [CrossRef]

Barmoen, M.; Beerum, K.M.; Mathiesen, K.E. Living with wolves: A worldwide systematic review of attitudes. Ambio 2024, 53,
1414-1432. [CrossRef]

Reskaft, E.; Handel, B.; Bjerke, T.; Kaltenborn, B.P. Human attitudes towards large carnivores in Norway. Wildl. Biol. 2007, 13,
172-185. [CrossRef]

Karlsson, J.; Sjostrom, M. Human attitudes towards wolves, a matter of distance. Biol. Conserv. 2007, 137, 610-616. [CrossRef]
Bruskotter, ].T.; Toman, E.; Enzler, S.A.; Schmidt, R.H. Are Gray Wolves Endangered in the Northern Rocky Mountains? A Role
for Social Science in Listing Determinations. BioScience 2010, 60, 941-948. [CrossRef]

Decker, D.J.; Purdy, K.G. Toward a Concept of Wildlife Acceptance Capacity in Wildlife Management. Wildl. Soc. Bull. 1988, 16,
53-57.

Gore, M.L,; Wilson, R.S.; Siemer, W.E,; Wieczorek Hudenko, H.; Clarke, C.E.; Sol Hart, P.; Maguire, L.A.; Muter, B.A. Application
of Risk Concepts to Wildlife Management: Special Issue Introduction. Hum. Dimens. Wildl. 2009, 14, 301-313. [CrossRef]
Carpenter, L.H.; Decker, D.J.; Lipscomb, J.F. Stakeholder Acceptance Capacity in Wildlife management. Hum. Dimens. Wildl. 2000,
5,5-19. [CrossRef]

Treves, A.; Jurewicz, R.L.; Naughton-Treves, L.; Wilcove, D.S. The price of tolerance: Wolf damage payments after recovery.
Biodivers. Conserv. 2009, 18, 4003-4021. [CrossRef]

Decker, D.J.; Jacobson, C.A.; Brown, T.L. Situation-Specific “Impact Dependency” as a Determinant of Management Acceptability:
Insights From Wolf and Grizzly Bear Management in Alaska. Wildl. Soc. Bull. 2006, 34, 426—432. [CrossRef]

Bruskotter, ].T.; Vaske, ].J.; Schmidt, R.H. Social and Cognitive Correlates of Utah Residents” Acceptance of the Lethal Control of
Wolves. Hum. Dimens. Wildl. 2009, 14, 119-132. [CrossRef]

Zajac, R M.; Bruskotter, ].T.; Wilson, R.S.; Prange, S. Learning to live with black bears: A psychological model of acceptance. J.
Wildl. Manag. 2012, 76, 1331-1340. [CrossRef]

Carter, N.H.; Riley, S.J.; Liu, J. Utility of a psychological framework for carnivore conservation. Oryx 2012, 46, 525-535. [CrossRef]
Slagle, K.M.; Zajac, R.; Bruskotter, J.; Wilson, R.; Prange, S. Building tolerance for bears: A communications experiment. . Wildl.
Manag. 2013, 77, 863-869. [CrossRef]

Bronfman, N.C.; Vazquez, E.L. A Cross-Cultural Study of Perceived Benefit Versus Risk as Mediators in the Trust-Acceptance
Relationship. Risk Anal. 2011, 31, 1919-1934. [CrossRef]

Pineda Guerrero, A.A. Human-Carnivore Coexistence: The Functional and Perceived Effectiveness of Solar Lights, and Attitudes
Toward Jaguars and Pumas in Colombia. Ph.D. Thesis, The University of Wisconsin-Madison, Madison, WI, USA, 2023.

Slagle, K.M.; Bruskotter, J.T.; Wilson, R.S. The Role of Affect in Public Support and Opposition to Wolf Management. Hum.
Dimens. Wildl. 2012, 17, 44-57. [CrossRef]

Ghasemi, B.; Landon, A.C.; Miller, C.A.; Williams, B.D. Trust and Emotions Predict Support for Large Carnivore Recovery in the
Absence of Real Threats. Soc. Nat. Resour. 2021, 34, 1318-1337. [CrossRef]

Bennis, W.M.; Medin, D.L.; Bartels, D.M. The Costs and Benefits of Calculation and Moral Rules. Perspect. Psychol. Sci. 2010, 5,
187-202. [CrossRef] [PubMed]

Bartels, D.M. Principled moral sentiment and the flexibility of moral judgment and decision making. Cognition 2008, 108, 381-417.
[CrossRef]

Sparks, P.; Shepherd, R. The Role of Moral Judgments Within Expectancy-Value-Based Attitude-Behavior Models. Ethics Behav.
2002, 12,299-321. [CrossRef]

Liu, B.S.; Ditto, PH. What Dilemma? Moral Evaluation Shapes Factual Belief. Soc. Psychol. Personal. Sci. 2013, 4, 316-323.
[CrossRef]

Hermann, N.; Menzel, S. Predicting the intention to support the return of wolves: A quantitative study with teenagers. J. Environ.
Psychol. 2013, 36, 153-161. [CrossRef]

Lute, M.L.; Navarrete, C.D.; Nelson, M.P.; Gore, M.L. Moral dimensions of human-wildlife conflict. Conserv. Biol. 2016, 30,
1200-1211. [CrossRef]

Kellert, S.R.; Black, M.; Rush, C.R.; Bath, A. Human Culture and Large Carnivore Conservation in North America. Conserv. Biol.
1996, 10, 977-990. [CrossRef]

Manfredo, M.].; Teel, T.L.; Don Carlos, A.W.; Sullivan, L.; Bright, A.D.; Dietsch, A.M.; Bruskotter, J.; Fulton, D. The changing
sociocultural context of wildlife conservation. Conserv. Biol. 2020, 34, 1549-1559. [CrossRef]

https:/ /doi.org/10.3390/ conservation6020042


https://doi.org/10.1111/cobi.12420
https://doi.org/10.1007/s13280-024-02036-1
https://doi.org/10.2981/0909-6396(2007)13[172:HATLCI]2.0.CO;2
https://doi.org/10.1016/j.biocon.2007.03.023
https://doi.org/10.1525/bio.2010.60.11.10
https://doi.org/10.1080/10871200903160944
https://doi.org/10.1080/10871200009359184
https://doi.org/10.1007/s10531-009-9695-2
https://doi.org/10.2193/0091-7648(2006)34[426:SIDAAD]2.0.CO;2
https://doi.org/10.1080/10871200802712571
https://doi.org/10.1002/jwmg.398
https://doi.org/10.1017/S0030605312000245
https://doi.org/10.1002/jwmg.515
https://doi.org/10.1111/j.1539-6924.2011.01637.x
https://doi.org/10.1080/10871209.2012.633237
https://doi.org/10.1080/08941920.2021.1953202
https://doi.org/10.1177/1745691610362354
https://www.ncbi.nlm.nih.gov/pubmed/26162125
https://doi.org/10.1016/j.cognition.2008.03.001
https://doi.org/10.1207/S15327019EB1204_01
https://doi.org/10.1177/1948550612456045
https://doi.org/10.1016/j.jenvp.2013.07.017
https://doi.org/10.1111/cobi.12731
https://doi.org/10.1046/j.1523-1739.1996.10040977.x
https://doi.org/10.1111/cobi.13493
https://doi.org/10.3390/conservation6020042

Conservation 2026, 6, 42 16 of 17

77.

78.

79.

80.

81.

82.

83.

84.

85.
86.

87.

88.

89.

90.

91.

92.
93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

Manfredo, M.J.; Teel, T.L.; Henry, K.L. Linking Society and Environment: A Multilevel Model of Shifting Wildlife Value
Orientations in the Western United States *. Soc. Sci. Q. 2009, 90, 407-427. [CrossRef]

Manfredo, M.].; Teel, T.L.; Berl, R.E.W.; Bruskotter, ].T.; Kitayama, S. Social value shift in favour of biodiversity conservation in
the United States. Nat. Sustain. 2021, 4, 323-330. [CrossRef]

Teel, T.L.; Manfredo, M.]J. Understanding the diversity of public interests in wildlife conservation. Conserv. Biol. 2010, 24, 128-139.
[CrossRef] [PubMed]

Dietsch, A.M.; Teel, T.L.; Manfredo, M.]. Social values and biodiversity conservation in a dynamic world. Conserv. Biol. 2016, 30,
1212-1221. [CrossRef]

Carlson, S.C.; Dietsch, A.M.; Slagle, K.M.; Bruskotter, J.T. The VIPs of Wolf Conservation: How Values, Identity, and Place Shape
Attitudes Toward Wolves in the United States. Front. Ecol. Evol. 2020, 8, 6. [CrossRef]

Straka, T.M.; Miller, K.K.; Jacobs, M.H. Understanding the acceptability of wolf management actions: Roles of cognition and
emotion. Hum. Dimens. Wildl. 2020, 25, 33—46. [CrossRef]

Landon, A.C.; Jacobs, M.H.; Miller, C.A.; Vaske, ].J.; Williams, B.D. Cognitive and Affective Predictors of Illinois Residents’
Perceived Risks from Gray Wolves. Soc. Nat. Resour. 2019, 41, 574-593. [CrossRef]

Manfredo, M.J.; Berl, RE.W.,; Teel, T.L.; Bruskotter, J.T. Bringing social values to wildlife conservation decisions. Front. Ecol.
Environ. 2021, 19, 355-362. [CrossRef]

Skogen, K.; Krange, O.; Figari, H. Wolf Conflicts: A Sociological Study; Berghahn Books: New York, NY, USA, 2017.

Skogen, K.; Krange, O. A Wolf at the Gate: The Anti-Carnivore Alliance and the Symbolic Construction of Community. Sociol.
Rural. 2003, 43, 309-325. [CrossRef]

Krange, O.; Skogen, K. When the lads go hunting: The ‘"Hammertown mechanism’ and the conflict over wolves in Norway.
Ethnography 2011, 12, 466-489. [CrossRef]

Wilson, M. A. The wolf in Yellowstone: Science, symbol, or politics? Deconstructing the conflict between environmentalism and
wise use. Soc. Nat. Resour. 1997, 10, 453-468. [CrossRef]

Johnson, K.M.; Lichter, D.T. Rural Depopulation: Growth and Decline Processes over the Past Century. Rural. Sociol. 2019, 84,
3-27. [CrossRef]

Inglehart, R.; Welzel, C. Exploring the Unknown: Predicting the Responses of Publics not yet Surveyed. Int. Rev. Sociol. 2005, 15,
173-201. [CrossRef]

Bruskotter, ].T.; Vucetich, J.A.; Manfredo, M.].; Karns, G.R.; Wolf, C.; Ard, K.; Carter, N.H.; L6pez-Bao, ].V.; Chapron, G.; Gehrt,
S.D.; et al. Modernization, Risk, and Conservation of the World’s Largest Carnivores. BioScience 2017, 67, 646—655. [CrossRef]
Grigg, D.B. The World’s Agricultural Labour Force 1800-1970. Geography 1975, 60, 194-202.

Batte, M.T.; Johnson, R. Technology and Its Impact on American Agriculture. Size, Structure, And The Changing Face Of American
Agriculture; CRC Press: Boca Raton, FL, USA, 2019; pp. 308-335.

Turner, J.C.; Brown, R.J.; Tajfel, H. Social comparison and group interest in ingroup favouritism. Eur. J. Soc. Psych. 1979, 9, 187-204.
[CrossRef]

Hornsey, M.J. Social Identity Theory and Self-categorization Theory: A Historical Review. Soc. Personal. Psych. 2008, 2, 204-222.
[CrossRef]

Bruskotter, J.T.; Vucetich, J.A.; Dietsch, A.; Slagle, K.M.; Brooks, ].S.; Nelson, M.P. Conservationists” moral obligations toward
wildlife: Values and identity promote conservation conflict. Biol. Conserv. 2019, 240, 108296. [CrossRef]

Lute, M.L.; Gore, M.L. Stewardship as a Path to Cooperation? Exploring the Role of Identity in Intergroup Conflict Among
Michigan Wolf Stakeholders. Hum. Dimens. Wildl. 2014, 19, 267-279. [CrossRef]

Gonzalez, M.N.; Heid, T.N.; Niemiec, R. Characterizing social conflict over wolf reintroduction in Colorado: A theoretical model
of intergroup conflict. People Nat. 2024, 6, 2001-2013. [CrossRef]

Western, G.; Macdonald, D.; Loveridge, A.; Dickman, A. Creating Landscapes of Coexistence: Do Conservation Interventions
Promote Tolerance of Lions in Human-dominated Landscapes? Conserv. Soc. 2019, 17, 204. [CrossRef]

Bautista, C.; Revilla, E.; Naves, J.; Albrecht, J.; Ferndndez, N.; Olszanska, A.; Adamec, M.; Berezowska-Cnota, T.; Ciucci, P,;
Groff, C.; et al. Large carnivore damage in Europe: Analysis of compensation and prevention programs. Biol. Conserv. 2019, 235,
308-316. [CrossRef]

Maki, A.; Burns, R\J.; Ha, L.; Rothman, A.]J. Paying people to protect the environment: A meta-analysis of financial incentive
interventions to promote proenvironmental behaviors. J. Environ. Psychol. 2016, 47, 242-255. [CrossRef]

Bergquist, M.; Thiel, M.; Goldberg, M.H.; van der Linden, S. Field interventions for climate change mitigation behaviors: A
second-order meta-analysis. Proc. Natl. Acad. Sci. USA 2023, 120, e2214851120. [CrossRef] [PubMed]

Byerly, H.; Balmford, A.; Ferraro, PJ.; Hammond Wagner, C.; Palchak, E.; Polasky, S.; Ricketts, T.H.; Schwartz, A.].; Fisher, B.
Nudging pro-environmental behavior: Evidence and opportunities. Front. Ecol. Environ. 2018, 16, 159-168. [CrossRef]

https:/ /doi.org/10.3390/ conservation6020042


https://doi.org/10.1111/j.1540-6237.2009.00624.x
https://doi.org/10.1038/s41893-020-00655-6
https://doi.org/10.1111/j.1523-1739.2009.01374.x
https://www.ncbi.nlm.nih.gov/pubmed/19961511
https://doi.org/10.1111/cobi.12742
https://doi.org/10.3389/fevo.2020.00006
https://doi.org/10.1080/10871209.2019.1680774
https://doi.org/10.1080/08941920.2019.1664680
https://doi.org/10.1002/fee.2356
https://doi.org/10.1111/1467-9523.00247
https://doi.org/10.1177/1466138110397227
https://doi.org/10.1080/08941929709381044
https://doi.org/10.1111/ruso.12266
https://doi.org/10.1080/03906700500038611
https://doi.org/10.1093/biosci/bix049
https://doi.org/10.1002/ejsp.2420090207
https://doi.org/10.1111/j.1751-9004.2007.00066.x
https://doi.org/10.1016/j.biocon.2019.108296
https://doi.org/10.1080/10871209.2014.888600
https://doi.org/10.1002/pan3.10694
https://doi.org/10.4103/cs.cs_18_29
https://doi.org/10.1016/j.biocon.2019.04.019
https://doi.org/10.1016/j.jenvp.2016.07.006
https://doi.org/10.1073/pnas.2214851120
https://www.ncbi.nlm.nih.gov/pubmed/36943888
https://doi.org/10.1002/fee.1777
https://doi.org/10.3390/conservation6020042

Conservation 2026, 6, 42 17 of 17

104. Heinen, ].T.; Low, R.S. Human Behavioural Ecology and Environmental Conservation. Environ. Conserv. 1992, 19, 105-116.
[CrossRef]

105. Winkler-Schor, S.; Brauer, M. What Happens When Payments End? Fostering Long-Term Behavior Change With Financial
Incentives. Perspect. Psychol. Sci. 2025, 20, 925-940. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https:/ /doi.org/10.3390/ conservation6020042


https://doi.org/10.1017/S0376892900030575
https://doi.org/10.1177/17456916241247152
https://www.ncbi.nlm.nih.gov/pubmed/38767968
https://doi.org/10.3390/conservation6020042

	Introduction 
	Understanding Changes in Tolerance: A Case Study of Attitudes Toward Wolves 
	Explaining Tolerance Across Individuals: Risk and Benefit Judgments 
	Explaining Variation Across Groups 
	Shifting Social and Economic Conditions 
	Tolerance and Social Identities 

	Discussion: Toward a Synthesis 
	References

