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Human-carnivore coexistence is a multi-faceted issue that requires an understand-
ing of the diverse attitudes and perspectives of the communities living with large
carnivores. To inform initiatives that encourage behaviors in line with conservation
goals, we focused on assessing the two components of attitudes (i.e., feelings and
beliefs), as well as norms of local communities coexisting with Apennine brown
bears (Ursus arctos marsicanus) for a long time. This bear population is under seri-
ous extinction risks due to its persistently small population size, which is currently
confined to the long-established protected area of Abruzzo, Lazio and Molise
National Park (PNALM) and its surrounding region in central Italy. We inter-
viewed 1,611 residents in the PNALM to determine attitudes and values toward
bears. We found that support for the bear's legal protection was widespread
throughout the area, though beliefs about the benefits of conserving bears varied
across geographic administrative districts. Our results showed that residents across
our study areas liked bears. At the same time, areas that received more benefits
from tourism were more strongly associated with positive feelings toward bears.
Such findings provide useful information to improve communication efforts of
conservation authorities with local communities.
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1 | INTRODUCTION

Managing conflicts and enhancing coexistence with large
carnivores is a central concern for conservation practitioners
and wildlife policy-makers (Carter, Shrestha, Karki,
Pradhan, & Liu, 2012; Dickman, Macdonald, & Macdonald,
2011). Large carnivores are expanding their distribution
across the human-shaped landscapes of Europe (Boitani,
2000; Chapron et al., 2014; Enserink & Vogel, 2006),
increasing the chances that conflicts surrounding their con-
servation will develop (Madden & McQuinn, 2014; Redpath
et al., 2013). Factors affecting acceptance are multifaceted
and context-dependent (Boitani, 1995, 2003; Linnell &

Boitani, 2012), and are thus best understood at a local scale,
where the values and interests of different stakeholders stand
out (Piédallu et al., 2016; Young et al., 2013). Given that
attitudes and acceptance levels of local communities affect
large carnivore conservation (Knott et al., 2014; Treves &
Bruskotter, 2014), it is important to explore whether and
how they vary across space.

Attitudes are positive or negative evaluations of objects
(e.g., bears), and are composed of affective/emotional com-
ponents (e.g., feelings) and cognitive components (e.g.,
beliefs) (Eagly & Chaiken, 1993; Verplanken, Hofstee, &
Janssen, 1998). Based on the cognitive hierarchy frame-
work (Fulton, Manfredo, & Lipscomb, 1996; Vaske &
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Donnelly, 1999), attitudes influence individuals' norms
(i.e., normative beliefs), referring to what a person believes
should or should not be done in a specific situation
(e.g., bears should be protected), which in turn influence
behaviors (Vaske, 2008; Vaske & Whittaker, 2004). In
other words, feelings, beliefs and norms play an important
role in shaping how an individual behaves (Vaske &
Donnelly, 1999). Local communities are likely to have a
higher tolerance for species that contribute significant ben-
efits and that pose a low level of risks. In addition, accep-
tance can result when individuals hold positive feelings
toward a species, when they perceive that they can exert con-
trol over it, and when they trust those in charge of managing
the species (Slagle & Bruskotter, 2019). While human–
wildlife coexistence occurs when neither species inhibits the
survival of the other, it represents a dynamic process, with a
delicate interplay between positive and negative aspects of
human–wildlife and human–human interactions (Glikman,
Frank, & Marchini, 2019). Given that human behaviors may
at times threaten wildlife conservation, understanding the
factors that influence behavior is essential for advancing con-
servation efforts (Veríssimo & McKinley, 2016).

We focused on the attitudes (both feelings and beliefs) of
local communities toward Apennine brown bears (Ursus
arctos marsicanus; hereafter bear), whose endemic popula-
tion is currently restricted to the Abruzzo, Lazio, and Molise
National Park (PNALM) and surrounding areas in central
Italy (Ciucci et al., 2017). This bear population is facing seri-
ous risks of extinction due to its persistent small size and
reduced genetic variability (Benazzo et al., 2017; Ciucci
et al., 2015), and is in need of immediate proactive conserva-
tion measures (Anonymous, 2011; Ciucci & Boitani, 2008).
Despite favorable habitat suitability at the landscape scale,
including several protected areas (Falcucci, Ciucci,
Maiorano, Gentile, & Boitani, 2009) and adequate connec-
tivity (Maiorano, Boitani, Chiaverini, & Ciucci, 2017), sur-
vival of this bear population is threatened by human-related
factors. In particular, current levels of human-caused mortal-
ity (due to the illegal use of poison baits and shooting), are
thought to be incompatible with population growth and
expansion (Falcucci et al., 2009; Gervasi et al., 2017; Ger-
vasi & Ciucci, 2018). As bears travel across the protected
area and move to lower altitudes to reach key food sources
(such as acorns, Quercus spp.), they interact with local rural
communities, becoming increasingly exposed to disturbance
and mortality risks. Occasionally, a few human-habituated
or food-conditioned bears recurrently enter villages to depre-
date poultry (Latini, Sulli, Gentile, & Di Benedetto, 2005),
exacerbating the conflict at the local scale (Anonymous,
2011; Ciucci & Boitani, 2008). Nevertheless, conservation
policies in the past decades have not been judged entirely
effective due to administrative fragmentation and lack of
institutional coordination (Anonymous, 2011). For example,
a coordinated management of multiple uses within the

PNALM (e.g., livestock grazing, forestry, tourism) has been
hindered by the fact that the park is comprised of three dif-
ferent administrative districts (Abruzzo, Lazio, and Molise),
which differ in terms of wildlife laws and regulations.

The PNALM is a long-established protected area, ini-
tially created in 1872 as a royal hunting reserve (Sipari,
1926), and officially established in 1923, encompassing a
relatively small area of the Abruzzo administrative district
(Sievert, 1999). Afterwards, several subsequent enlarge-
ments took place up to the 1990s, and the area under protec-
tion expanded into the Lazio and Molise administrative
districts (Ciucci & Boitani, 2008). Three portions of the
PNALM (Abruzzo, Lazio, and Molise, including the outer
buffer zone) can be recognized not only based on their
administrative districts, but also based on their cultural, his-
torical and socioeconomic attributes (for further details see
Glikman, 2011; Thompson, 2018). For example, the portion
of the territory where the park was first established features
a small ski resort and enjoys a greater share of tourists. Its
economy benefits significantly from the tourism attraction
generated by the park status (Idolo, Motti, & Mazzoleni,
2010). On the contrary, other portions of the PNALM, more
recently annexed by the park (mainly comprising the admin-
istrative districts of Lazio and Molise), are mainly dedicated
to agricultural activities and lag behind in tourist develop-
ment and attraction. Their visibility still suffers from compe-
tition with the established park administrative district of
Abruzzo, and their economies do not substantially differ
from those of the communities outside the PNALM
(Sallustio, Quatrini, Geneletti, Corona, & Marchetti, 2015).
Yet, being part of the PNALM entails certain limitations in
terms of access to pastures, wood harvest, and land
development.

Due to this park's history, coupled with a relatively high
degree of geographical isolation, cultural diversity and a
variety of land tenure systems within the park (Idolo et al.,
2010; Sallustio et al., 2015; Sievert, 1999), it is conceivable
that local residents living in different administrative districts
of the PNALM may hold different levels of acceptance of
bears based on local cost/benefit trade-offs, which in turn is
influenced by local attitudes, general and normative beliefs,
and local experiences. Furthermore, residents of PNALM
have received variable communication from the park about
the large carnivores that they are living with, which may
have influenced their feelings and beliefs (Glikman, 2011).
Conflicts over bear conservation may be further accentuated
by differences in legislation regulating compensation pro-
grams across our study area. Only recently (i.e., after the
completion of this study) has compensation been standard-
ized across all administrative districts and paid by the
PNALM. Previous differences in how compensation was
paid, and by whom, may influence acceptance of bears
across the Park's administrative districts (Latini et al., 2005).
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Collecting data at scales where the resolution matches
the expected diversities becomes an essential precaution to
enhance the role and effectiveness of human dimensions
research for wildlife and habitat management (Ericsson,
Sandström, & Bostedt, 2006; Morzillo, Mertig, Garner, &
Liu, 2007). Based on this rationale, we investigated if and
which attitudinal variables most differentiate local residents
in the PNALM, where the bear has always existed and, to a
certain extent, positively coexisted with local inhabitants
(Boscagli, 1999; Febbo & Pellegrini, 1990; Sipari, 1926;
Thompson, 2018). Indeed, even though some bears are ille-
gally killed, they have never been extirpated. Specifically,
we hypothesized that residents living in different areas of the
PNALM hold different attitudes toward bears, based on the
known historical and socioeconomic diversity of local com-
munities in the region. Further, we hypothesized that if resi-
dents perceive benefits from bears (whether indirect or
direct), their attitudes toward bears, park policies and bear
conservation measures will be more positive. Despite the
long history of coexistence between humans and bears in the
area (Febbo & Pellegrini, 1990; Sipari, 1926), no such inves-
tigation has ever been conducted, and we expect our findings
may disclose patterns that are also relevant for bear-human
coexistence elsewhere.

2 | MATERIALS AND METHODS

2.1 | Study area

The current range of the PNALM is 507 km2, plus an addi-
tional 787 km2 of external buffer zone, with an average
human population density of 14.6 inhabitants per km2

(Ciucci et al., 2015). Other details on the areas' human and
physical geography can be found in Glikman, Vaske, Bath,
Ciucci, and Boitani (2012) and Ciucci, Tosoni, Di Dome-
nico, Quattrociocchi, and Boitani (2014); Ciucci
et al. (2015).

Based on the socioeconomic diversity within the
PNALM, we structured the study area for the scope of our
survey into Abruzzo Marsica (AM); Abruzzo Fucino (AF);
Lazio administrative district (LA); and Molise administrative
district (MO) (Figure 1).

The historical heart of the park, AM, is located at
higher altitudes, includes the headquarters of the PNALM,
most of the touristic attractions, and a ski resort built in
the 1970s. In addition, as above mentioned, the majority
of the villages in AM are within the park boundaries. By
contrast, the most recently acquired area of the PNALM
(end of 1990s), AF, is located in the lower plains to the
northwest of the park and characterized by intensive agri-
culture and extraction activities, but little tourism. The MO
portion has limited tourist infrastructure and people living
there perceive that the national park does not provide eco-
nomic benefits to local communities (Glikman, 2011). In

addition, townships in MO are less populated than the
other administrative districts, are mostly situated on top of
hills and still have several houses in ruins due to the earth-
quake of 1984 (Sallustio et al., 2015). However, townships
in LA have several hamlets, and are more populated and
affluent than MO. This difference is due to the historical
domination of the Pope (Norcia, 2007) and the high agri-
cultural and truffle production in the Lazio section of the
park (Coronas, 2011; Pampanini, Diotallevi, & Marchini,
2012). In both the MO and LA administrative districts, the
townships have a stronger socioeconomic dependency on
their administrative centers than on the headquarter of the
PNALM (Glikman, 2011).

2.2 | Survey design and data collection

This study used a questionnaire containing 28 closed-
questions (see Supporting Information S1 for complete
questionnaire), and was administered as personal structured
interviews. The survey instrument was prepared in English,
based on an initial phase of qualitative interviews to iden-
tify the key issues, their nature, and their importance from
the perspective of various interest groups (e.g., hunters,
shepherds, biologists; n = 44) (Glikman & Frank, 2019).

FIGURE 1 The Abruzzo Lazio and Molise National Park (507 km2) and
its external buffer zone (787 km2) divided into four portions Abruzzo
Marsica; Abruzzo Fucino; Lazio administrative district; and Molise
administrative district based on the socioeconomic heterogeneity to match
scales of data collection at scales with the resolution of expected cultural
diversities
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While this qualitative data was not used in the analysis, it
guided the development of the quantitative items and
offered insights in interpreting our results. Following this
approach, specific close-ended questions were designed to
explore the various components of the cognitive hierarchy
such as feelings, diverse beliefs and norms (see S1 for
exact item wording, and complete questionnaire). For
example, we asked residents their beliefs regarding costs
(e.g., bears caused abundant damaged to beehives) and
benefits (e.g., tourism) of sharing their territory with bears.
In past years, proposals made by local residents to create
new ski resorts were rejected by the park authorities. These
decisions were supported by biologists, as they were
deemed to erode habitat and negatively affect bears. There-
fore, we wanted to understand to what extent the residents
shared this concern. In addition, we asked residents about
their experience with bears (e.g., whether they had seen
them in the wild), their beliefs regarding the bear popula-
tion trend, and whether they thought that bears had entered
in their villages. The questionnaire was translated to Italian
and back translated to English to ensure accuracy of con-
cepts being tested. The survey instrument was pre-tested
and final adjustments were made accordingly. The struc-
tured interviews were carried out by native Italian
speakers.

A total of 1,611 people were surveyed using a personal
structured interview (response rate = 80%), consisting of
402 residents from AM, 400 residents from MO, 410 resi-
dents from LA and 399 residents from AF. We determined
the appropriate sample size for each community within each
study zone based on the most recent national census avail-
able at the time (ISTAT, 2001), ensuring that sampling was
proportional to the target population (Hall & Hall, 1996;
Warner, 2008). A sample size of 400 per zone provides a
95% confidence level with a ± 5% margin of error, a gener-
ally accepted standard in social science research (Vaske,
2008). Most participants were selected by conducting the
structured interview with the first adult contacted in the
household. To ensure an equal representation of male and
female voices, some interviews were scheduled to guarantee
the presence of men at home. At other times, men were ran-
domly approached in public settings using the street-
intercept method (Miller, Wilder, Stillman, & Becker, 1997;
Rotheram-Borus et al., 2001). In small rural villages, women
tend to stay home and men tend to work in the field or spend
time in the main squares of the villages socializing
(e.g., playing cards). Further details of the sampling method
can be found in Glikman (2011).

Most structured interviews were completed within
30 min. Data were collected between November 2006 and
June 2007. The principal researcher completed most of the
structured interviews (n = 1,200), occasionally accompanied
by one trained assistant (total of two on the project), who
conducted the remaining interviews (n = 411). Potential

interviewer bias was excluded a posteriori by statistically
testing whether there were any differences in the data col-
lected by the three interviewers.

2.3 | Model variables

We carried out multinomial logistic regression models using
study area as a response variable with “AM” (the historical
heart of the PNALM) as the reference category. We included
as explanatory variables: (a) feelings toward bears, (b) the
perceived level of damages caused by bears (i.e., beliefs),
and (c) the level of support for bear conservation
(i.e., normative beliefs) (see Table 1 for exact item wording).
Furthermore, we included items coded on a 5-point Likert
scale measuring the extent to which respondents (d) feared
bears, (e) believed that bears boost tourism, and (f) believed
that ski developments negatively impact bears. Finally, we
included categorical items measuring: (g) whether respon-
dents had seen a bear in the wild, and their beliefs regarding,
(h) whether bears frequently entered villages, (i) the demo-
graphic trend in bear population, and (j) the main mortality
cause for bears (see S1 for exact item wording, and complete
questionnaire). Likert-type scales, characterized by catego-
ries that range from negative to positive statements
(e.g., from strongly disagree to strongly agree), are an item-
ized rating scale used to measure the direction and intensity
of an attitude toward a specific object (Jamieson, 2004;
Likert, 1932).

To condense the original items into a few “latent” com-
ponents (Tabachnick & Fidell, 2001), we created the first
three variables by carrying out a principal components anal-
ysis (PCA; Table 1) with varimax rotation using R (R Core
Team, 2016) and the R package “psych” (Revelle, 2015).
The number of components was determined by carrying out
several attempts to generate theoretically meaningful compo-
nents and by visually inspecting the scree plots
(Tabachnick & Fidell, 2001) (see S2). Interpretation was
based on the component loadings, which represent the
degree of correlation between the original items and the gen-
erated components (Table 1). The PCA scores were then
included in the model along with the other explanatory vari-
ables. Descriptive results of the model variables are pres-
ented for AM only (reference category), with other study
areas being compared to it in the following sections.
Descriptive results of the principal components were com-
puted by averaging across the items that loaded highly (load-
ings >0.5) on each component. A Spearman's Rho
correlation was carried out to measure the extent of associa-
tion between feelings toward bears and the belief that bears
increase tourism (see S3; Kassambara, 2018).

2.4 | Model development

To identify if and which attitudes and norms about bears
most differentiated the four study areas, we used the R
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package nnet (Venables & Ripley, 2002) to develop multi-
nomial logistic regression models. We used the R package
“car” (Fox & Weisberg, 2011) to screen the explanatory

variables against inadequate expected cell frequencies and
multicollinearity, by checking that the variance inflator fac-
tor (VIF) of all the chosen variables was <3 (Zuur, Ieno, &
Elphick, 2010). We carried out model selection with the R
package “MuMIn” (Barton, 2016), which calculates the sec-
ond order Akaike information criterion (AIC) for all possible
nested models through data dredging. We used the sample
size corrected AICc to account for the small sample size rela-
tive to the high number of parameters. We generated a confi-
dence set of models by using the cut-off point of 2 AICc

differences in order to account for all plausible models
(Table 2), and estimated the models' coefficients through
model averaging. We assessed the goodness of fit of the
models in the candidate set by comparing them to null
models, using the “lmtest” package in R (Zeileis & Hothorn,
2002), and by calculating both the Nagelkerke and McFad-
den pseudo R2, using the “pscl” package in R (Faraway,
2006; Jackman, 2017). We measured the effect size of the
significant variables in the averaged model through their
odds ratio. To facilitate the interpretation of odd ratios <1
(i.e., indicating that a predictor decreases the odds of resid-
ing in AF, LA, or MO compared with AM), we calculated
their inverse proportion and included it in parentheses next
to the original odds ratio values (Osborne, 2006). An odds
ratio ≥ 1 indicates that a predictor increases the odds of
residing in AF, LA, or MO compared with AM. Since diag-
nostics methods cannot be currently adapted to multinomial
logistic regression models (Hosmer & Lemeshow, 2000), we
broke down the best model into three binomial logistic
regressions containing the observations from AM and each
other study zone in turn (Hosmer & Lemeshow, 2000). For
each binomial regression we carried out the Hosmer-
Lemeshow test, using the R package “ResourceSelection”
(Lele, Keim, & Solymos, 2016), to assess goodness of fit
and calculated the area under the Roc Curve (AUC), using
the R package “pROC” (Robin et al., 2011), to obtain a mea-
sure of the models' ability to discriminate between outcomes.
Finally, we checked for influential observations and poten-
tial outliers by inspecting the residuals.

3 | RESULTS

3.1 | Principal components analysis

Three components were extracted from the PCA conducted
on the items measuring attitudes toward bears (Table 1, S2
for scree plot), and together they explained 72% of the vari-
ance in the original variables. The components were inter-
preted as: affective component of attitudes toward bears
(29% of explained variance), cognitive component of per-
ceived damages from bears (22% of explained variance), and
the normative beliefs regarding people's support for bear
conservation (21% of explained variance).

TABLE 1 Loadings resulting from the principal components analysis we
carried out on the original items of the questionnaire in order to condense
them into a few “latent” components. Loadings representing the degree of
correlation between the original items and the generated components (only
those >0.50 are shown)

Original
variables
included in
the PCA

Principal components

1: Affective
component of
attitudes:
Feelings toward
bears

2: Cognitive
component of
attitudes:
Perceived
damages form
bears

3: Normative
beliefs: Support
for bear
conservation

1. Which of the
following best
describes your
feelings
toward bearsa

0.86

2. To have bears
in your regionb

for you isc

0.88

3. It is important
to maintain
bear
populations in
your region so
that future
generations
can enjoy
themd

0.77

4. Bears cause
abundant
damages to
livestockd

0.63

5. Bears cause
abundant
damages to
beehivesd

0.81

6. Bears cause
abundant
damages to
orchards and
agriculture
cropsd

0.81

7. Bears should
remain
completely
protected and
it should be
illegal to kill
themd

0.83

8. In areas where
there are
continuous
attacks to
livestock, it
should be
possible to
selectively kill
bearse

0.85

aVariable coded on a 5-point scale from 1 “strongly dislike” to 5 “strongly like.”
bRegion refers to the administrative district.
cVariable coded on a 5-point scale from 1 “strongly negative” to 5 “strongly
positive.”
dVariables coded on a 5-point scale from 1 “strongly disagree” to 5 “strongly
agree.”
eVariable was reverse coded on a 5-point scale from 1 “strongly disagree” to
5 “strongly agree.”
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3.2 | Participants' characteristics of Abruzzo Marsica

Attitudes toward bears in AM were positive (items 1–3: �x
=4.1 ± 0.1 SD, Table 1), and the majority of residents
(80.6%) agreed that bears boost tourism in their area. Resi-
dents were split in their opinion regarding whether bears
cause abundant damages (items 4–6: �x= 3.1 ± 0.2, Table 1),
even though they positively supported bear conservation
(items 7–8: �x = 4.0 ± 0.1 on an inverted scale, Table 1).
The majority of AM respondents had seen a bear in the wild
(66%), believed that bears often enter villages (65%), and
exhibited a low level of fear toward bears (�x= 2.4 ± 1.2).
Most respondents (46%) thought the bear population was
decreasing, while 29% thought it was stable and 13%
thought it was increasing. Most residents (69%) believed that
mortality causes other than poaching were prevalent in the
bear population, while poaching through poisoning and
shooting was mentioned by 11 and 20% of respondents,
respectively. Ski resorts were moderately perceived to nega-
tively impact bears (24%).

3.3 | Comparison between AM and the other study
areas

We included four models in the candidate set (Table 2),
entailing a good model fitness (χ2 = 620.57–632.96;
p < 0.001), a Nagelkerke R2 of 0.34–0.35, and a McFadden
R2 of 0.14. The binomial models nested in multinomial Model
1 exhibited a good fit (Hosmer and Lemeshow, test
9.05 ≤ χ2 ≤ 12.25, df = 8, 0.14 ≤ p ≤ 0.68) and a satisfactory
ability to discriminate between outcomes (0.73 ≤ AUC≤0.86).

According to the model's coefficients (Table 3), several
variables differentiated between AM and all the other study
areas: respondents that believed that bears frequently enter
villages and those that had seen a bear in the wild were less
likely to reside in AF, MO, and LA (inverted odds
ratio = 1.72–4.67 and 1.49–2.63, respectively). Instead,
respondents that exhibited a higher level of fear of bears,
believed that the bear population is increasing, that shooting
is the main mortality cause for bears, and that ski resorts
negatively impact bears were more likely to reside in AF,
MO, and LA, compared to AM (odds ratios = 1.28–1.40;
2.01–3.22; and 1.56–1.80; and 2.59–4.46, respectively).

The remaining variables differentiated between AM and
only some of the other study areas. Respondents that

believed poisoning is the main mortality cause for bears
were more likely to reside in AF and LA (odds
ratio = 2.00–2.50); respondents with higher levels of per-
ceived threat from bears were less likely to reside in AF and
MO (inverted odds ratio = 1.20–1.39); and respondents that
tended to agree that bears boost tourism were less likely to
reside in LA and MO (inverted odds ratio = 1.63–1.73).
Finally, the averaged model suggests that the PCA scores
measuring attitudes toward bears and support for bear con-
servation do not discriminate between any of the administra-
tive districts with certainty.

4 | DISCUSSION

Our findings showed that attitudinal variables toward endan-
gered species may vary locally according to a fine-grain spa-
tial scale. This, both geographically and in terms of what the
controversy is, can help policy-makers and administrators
identify relevant areas of controversy where public participa-
tion and communication efforts are most needed. In this
respect, we found several similarities between the attitudes
toward bears held by residents of the four study areas of the
PNALM. Most importantly, we found that a common gro-
und existed among participants in different administrative
districts of the park in relation to positive feelings (PC1) and
support for bear conservation (PC3). Similarities between
the residents of the four areas of the park can be used to
build consensus about the species' conservation across the
PNALM, because the greater similarities there are between
local communities, the more likely consensus may be found
on bear conservation (Piédallu et al., 2016). Communities
throughout the PNALM overwhelmingly agree that bears
should remain protected. The shared norms arising from
consensus over bear conservation goals can be used as a
starting platform for engagement activities with local com-
munities, by holding facilitated workshops on how to reduce
deliberate or accidental killing of the species. This would
turn the focus on to the steps necessary to enhance coexis-
tence with bears, which might be specific communication
campaigns or experiential learning courses.

While respondents held uniform feelings toward bear
presence and bear conservation, residents of the four areas
held different beliefs about the cost and benefits generated

TABLE 2 List of models with ΔAICc <10. The models included in the candidate set are those with ΔAICc <2 . View Table 1 for details regarding variables
PC1, PC2, and PC3

Model no. Model variables df logLik AICc ΔAICc w

1 PC3 + PC2 + other itemsa 45 −1,916.37 3,925.39 0.00 0.39

2 PC1 + PC2 + other items 45 −1,916.97 3,926.59 1.21 0.21

3 PC2 + other items 42 −1,920.15 3,926.60 1.21 0.21

4 PC1 + PC3 + PC2 + other items 48 −1,913.95 3,926.92 1.53 0.18

5 PC3 + other items 42 −1,924.13 3,934.57 9.18 0.003

aOther items = Bears frequently enter villages + fear of bears + main mortality cause + have seen bear in wild + ski developments impact bears + bears increase tour-
ism + bear pop trend.

6 of 11 GLIKMAN ET AL.



T
A
B
L
E
3

A
ve
ra
ge
d
m
od
el
.P

ar
am

et
er

es
tim

at
es

w
er
e
ob
ta
in
ed

th
ro
ug
h
“f
ul
l”
av
er
ag
in
g,

w
he
re
by

pa
ra
m
et
er
s
ar
e
av
er
ag
ed

ov
er

al
lm

od
el
s
ev
en

if
a
va
ri
ab
le
is
m
is
si
ng

fr
om

a
pa
rt
ic
ul
ar

m
od
el
,i
n
w
hi
ch

ca
se

th
e
m
is
si
ng

va
ri
ab
le
is
re
pl
ac
ed

by
th
e
va
lu
e
0

A
F
a

L
A
a

M
O

a

R
el
at
iv
e
im

po
rt
an

ce
C
oe
ff

C
I
2.
5%

C
I
97
.5
%

O
R
b

C
oe
ff

C
I
2.
5%

C
I
97
.5
%

O
R
b

C
oe
ff

C
I
2.
5%

C
I
97
.5
%

O
R
b

(I
nt
er
ce
pt
)

−
1.
61

−
2.
57

−
0.
64

0.
20

1.
44

0.
58

2.
31

4.
24

1.
88

0.
98

2.
78

6.
54

B
ea
rs
fr
eq
ue
nt
ly

en
te
r
vi
lla
ge
s

Y
es

c
−
0.
54

−
0.
86

−
0.
22

0.
58

(1
.7
2)

−
1.
19

−
1.
53

−
0.
86

0.
30

(3
.3
0)

−
1.
54

−
1.
89

−
1.
19

0.
21

(4
.6
7)

1

D
o
no
tk

no
w
c

0.
88

−
0.
17

1.
92

2.
40

0.
81

−
0.
21

1.
84

2.
25

0.
20

−
0.
87

1.
27

1.
22

Sk
id

ev
el
op
m
en
ts
im

pa
ct
be
ar
s

Y
es

c
0.
95

0.
62

1.
29

2.
59

1.
04

0.
69

1.
39

2.
84

1.
50

1.
13

1.
86

4.
46

1

D
o
no
tk

no
w
c

0.
50

0.
00

1.
01

1.
66

−
0.
25

−
0.
82

0.
33

0.
78

(1
.2
8)

−
0.
15

−
0.
76

0.
46

0.
86

(1
.1
6)

Po
p.

T
re
nd

D
ec
re
as
in
gd

0.
12

−
0.
25

0.
49

1.
13

−
0.
82

−
1.
21

−
0.
42

0.
44

(2
.2
6)

−
1.
24

−
1.
64

−
0.
84

0.
29

(3
.4
4)

1

In
cr
ea
si
ng

d
0.
97

0.
49

1.
46

2.
65

1.
17

0.
69

1.
64

3.
22

0.
70

0.
21

1.
18

2.
01

D
o
no
tk

no
w
d

0.
31

−
0.
20

0.
81

1.
36

0.
02

−
0.
48

0.
52

1.
02

−
0.
44

−
0.
95

0.
07

0.
64

(1
.5
5)

H
av
e
se
en

be
ar

in
w
ild

:y
es

c
−
0.
40

−
0.
72

−
0.
08

0.
67

(1
.4
9)

−
0.
97

−
1.
30

−
0.
63

0.
38

(2
.6
3)

−
0.
70

−
1.
04

−
0.
35

0.
50

(2
.0
1)

1

M
ai
n
m
or
ta
lit
y
ca
us
e

Po
is
on
ed

e
0.
69

0.
26

1.
13

2.
00

0.
91

0.
45

1.
38

2.
50

0.
05

−
0.
47

0.
57

1.
05

1

Sh
ot

e
0.
45

0.
08

0.
81

1.
56

0.
59

0.
21

0.
97

1.
80

0.
51

0.
13

0.
90

1.
67

B
ea
rs
in
cr
ea
se

to
ur
is
m

f
0.
16

−
0.
05

0.
37

1.
18

−
0.
49

−
0.
67

−
0.
31

0.
61

(1
.6
3)

−
0.
55

−
0.
75

−
0.
35

0.
58

(1
.7
3)

1

Fe
ar

of
be
ar
sf

0.
25

0.
11

0.
38

1.
28

0.
34

0.
20

0.
47

1.
40

0.
32

0.
18

0.
46

1.
38

1

PC
1—

Fe
el
in
gs

to
w
ar
d
be
ar
sf

0.
08

−
0.
14

0.
30

1.
08

0.
05

−
0.
12

0.
23

1.
06

0.
07

−
0.
14

0.
29

1.
08

0.
57

PC
2—

Pe
rc
ei
ve
d
da
m
ag
e
fr
om

be
ar

f
−
0.
18

−
0.
34

−
0.
03

0.
83

(1
.2
0)

−
0.
14

−
0.
30

0.
02

0.
87

(1
.1
5)

−
0.
33

−
0.
50

−
0.
16

0.
72

(1
.3
9)

0.
40

PC
3—

Su
pp
or
tf
or

be
ar

co
ns
er
va
tio

nf
−
0.
06

−
0.
23

0.
10

0.
94

(1
.0
6)

0.
02

−
0.
12

0.
15

1.
02

−
0.
08

−
0.
27

0.
11

0.
92

(1
.0
9)

1

N
ot
e.
B
ol
d
va
lu
es

ar
e
th
e
od
ds

ra
tio

th
at
ar
e
si
gn
if
ic
an
t.
Fo

rt
ho
se

va
lu
es

C
Id

o
no
ti
nc
lu
de

0.
a R
ef
er
en
ce

ca
te
go
ry

=
A
br
uz
zo

M
ar
si
ca
.

b T
o
fa
ci
lit
at
e
th
e
in
te
rp
re
ta
tio

n
of

od
d
ra
tio

s
<
1
as

a
m
ea
su
re

of
ef
fe
ct
si
ze
,w

e
ca
lc
ul
at
ed

th
ei
r
in
ve
rs
e
pr
op
or
tio

n
an
d
in
cl
ud
ed

it
in

pa
re
nt
he
se
s
ne
xt

to
th
e
or
ig
in
al

od
ds

ra
tio

va
lu
es
.A

n
od
ds

ra
tio

le
ss

th
an

1.
0
in
di
ca
te
s
th
at
a
pr
ed
ic
to
r

de
cr
ea
se
s
th
e
od
ds

of
re
si
di
ng

in
A
F,

L
A
,o

r
M
O
co
m
pa
re
d
w
ith

A
M
;w

he
re
as

an
od
ds

ra
tio

gr
ea
te
r
th
an

1.
0
in
di
ca
te
s
th
at
a
pr
ed
ic
to
r
in
cr
ea
se
s
th
e
od
ds

of
re
si
di
ng

in
A
F,

L
A
,o

r
M
O
co
m
pa
re
d
to

A
M
;9

5%
co
nf
id
en
ce

in
te
rv
al
s
(C
I)
ar
e

gi
ve
n
to

es
tim

at
e
th
e
pr
ec
is
io
n
of

th
e
od
ds

ra
tio

s.
c R
ef
er
en
ce

ca
te
go
ry

=
no
.

d R
ef
er
en
ce

ca
te
go
ry

=
st
ab
le
.

e R
ef
er
en
ce

ca
te
go
ry

=
na
tu
ra
l/o

th
er
.

f T
he
se

va
ri
ab
le
s
w
er
e
en
te
re
d
as

co
nt
in
uo
us

va
ri
ab
le
s
an
d
so

th
e
od
ds

ra
tio

s
re
fe
r
to

a
on
e
un
it
in
cr
ea
se

in
th
ei
r
sc
al
e.

GLIKMAN ET AL. 7 of 11



by living with bears. Regarding the benefits, residents of
AM believed that the presence of bears in their territory pro-
vided economic revenue (as seen in other parks: Karanth &
Nepal, 2012; Kubo & Shoji, 2014). However, respondents in
LA and MO were less likely to believe that bears boost tour-
ism in the administrative district. This might be due to lim-
ited tourism infrastructure and no ski resort outside AM
(Glikman & Frank, 2019). Residents of MO, and to some
extent LA, were disappointed with the PNALM authority,
arguing that the park promised them economic revenue
through bear conservation that never materialized
(Glikman & Frank, 2019).

In comparison to AM, the residents of the other areas
were more likely to believe that the bear population was
increasing. This is possibly due to an effective increase of
bears in the outer areas of the core bear distribution or most
likely, to the presence of a few food-conditioned bears caus-
ing damage to properties in these areas (P. Ciucci, personal
communication, July 10, 2017). Regarding the costs of shar-
ing the landscape with bears, in AM, the perception of dam-
age levels caused by bears was higher compared to the other
areas, and so was the perception of bear incursions in vil-
lages, which relate to depredation of poultry or access to
other anthropogenic food sources. Bears are unevenly dis-
tributed in the PNALM, with the highest density found in
the center of core bear range, largely overlapping with the
AM zone (Gervasi, Ciucci, Boulanger, Randi, & Boitani,
2012). Therefore, it could be speculated that the different
perceptions of damage we recorded might reflect a true dif-
ferential occurrence of damages through the core bear range.
Moreover, they may also be influenced by different degrees
of compensation efficacy (see below), different communica-
tion efforts made by the PNALM authority, and finally they
may also reflect different levels of acceptance for bear dam-
ages across the park (Treves & Bruskotter, 2014). Indeed, it
is possible that while residents of AM do believe there are
more damages, the economic benefits they receive from bear
tourism and perhaps even the cultural benefits they receive
by bear sightings, outweigh the costs of damages they incur
(Gebresenbet, Baraki, Yirga, Sillero-Zubiri, & Bauer, 2018;
Goodale, Parsons, & Sherren, 2015).

Compared with AM, respondents from all the other
study areas, especially LA and AF, were more likely to
believe that shooting and poisoned baits were the main cause
of bear mortality. In this respect, it may be important to point
out that residents of LA and AF revealed that tensions
between hunters, and between truffle harvesters who live in
the park and who come from outside the park, have resulted
in poison baits being used to harm hunters'/truffle harvesters'
dogs (Glikman, 2011). Park authorities and administrators
should therefore focus on reducing conflict within hunter
and truffle harvester groups in LA and AF; and on providing
information about bear mortality in AM and MO.

Residents of AF, LA, and MO expressed a slightly
higher fear of bears when compared with AM. This suggests
that the communities most exposed to bears (i.e., AM) were
those less afraid of the species. Within AM, a few bears reg-
ularly enter villages and visit orchards near human settle-
ments, where these food-conditioned or human-habituated
bears are not perceived as a threat to human safety
(Glikman & Frank, 2019). It is probable that this reduced
level of fear is due to more frequent positive or neutral expe-
riences (i.e., bears entering in villages), as well as a greater
understanding of bear behaviour through observation
(i.e., bear sightings), and past communication campaigns
carried out by the park authority. To enhance acceptance of
bears where they are still perceived as a threat, including
areas outside our study area and where bears would be
expected to expand their range in the near future, experien-
tial learning programs could be adopted, such as guided
tours emphasizing the lack of fatal attacks perpetuated by
bears and including conflict-avoidance techniques (e.g.,
Swenson et al., 1996). In general, communication campaigns
that emphasize anecdotes of positive, personal experiences
with bears, as well as benefits gained by bear presence, will
likely help to reduce fear among residents of the PNALM
and elsewhere in adjacent areas (Slagle, Zajac, Bruskotter,
Wilson, & Prange, 2013).

4.1 | Conservation implications

Most of the literature in human dimensions of conservation
has framed conflict over carnivore as a conflict of positions
and values, possibly because most studies have looked at
differences between stakeholder groups (Glikman, Bath, &
Vaske, 2010; Jones, Keane, St John, Vickery, & Papworth,
2019), rather than exploring geographic variation at a fine
spatial scale, as was done here. Values are considered to be
deep rooted and difficult to change (Vaske & Donnelly,
1999). Our results show that feelings, norms and values are
consistent across the study area, and that, given the impor-
tance of cost/benefits beliefs regarding for example the role
of tourism, differences may instead stem from the fact that
residents within the PNALM seem to have different priori-
ties and interests. Whereas values are mostly considered
non-negotiable, priorities and interests leave space to
manoeuvre (Holland, 2015). They are manageable, as long
as there is social interest and political will to do so.

Although we detected overall positive feelings toward
bears and their conservation in our study area, in some of the
areas surveyed we revealed issues that, if not properly
addressed, may escalate into further conflict. Specifically,
some beliefs such as perceived growth in the bear popula-
tion, fear of bears, and the perception that bears cause signif-
icant damages have all been shown in the literature to be
related to conflict (Ambarli & Bilgin, 2008). Given the
extreme demographic vulnerability of the bear population in
PNALM, even a few isolated acts of retaliation could have
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fatal consequences for the future of the bear population
(Gervasi & Ciucci, 2018).

Our results showed that residents in our study areas liked
bears. At the same time, areas with more tourism benefits
(i.e., belief that having bears increases tourism) were more
strongly associated with positive feelings toward bears.
These positive views of bears may inspire more communities
to promote tourism initiatives around them. While communi-
ties can build tourism infrastructure, once approved by the
park administration, the way the tourism initiatives are com-
municated to current and future tourists will make a differ-
ence in how benefits are perceived by communities.
Conservation authorities, administrators and policy-makers
should build on the predominantly positive feelings, norms
and values toward bears that we identified: first, by develop-
ing a communication campaign aimed at clearly conceptual-
izing the desired impact (e.g., the reduction in bear
poisoning and poaching, shared positive feelings toward
bears, or the preservation of bear critical habitat), second by
identifying barriers to implementation (Mckenzie-Mohr,
2000). To accomplish this, park managers could employ
focus groups, public consultation sessions, and meetings
with key informants within the community.

Our results suggest that simply understanding attitudes is
not enough when considering human–wildlife coexistence.
Equally important is understanding of the context surround-
ing these attitudes. In our study case, the disparity in beliefs
of bears is clearly context-driven, with each surveyed zone
exhibiting patterns of thought particular to that area. Differ-
ences in administrative districts legislation, as well as in
compensation programs, among the areas we surveyed may
further exacerbate conflicts over bear conservation.

5 | CONCLUSIONS

Understanding how attitudes and norms vary across adminis-
trative districts and cultural contexts can improve human–
carnivore coexistence, by enabling managers to understand
how support for conservation and species management is
distributed, and to identify areas of controversy where public
participation and communication efforts might be most
needed. Based on our findings, we recommend better com-
munication with local residents, through which the Park can
enhance trust and mitigate conflicts that currently result in
behaviors that threaten bear conservation. We suggest the
PNALM authority holds workshops that bring together all
interested groups (e.g., shepherds, hunters), and build on
commonalities between them to develop a socially driven
management plan for bears in the region, likely to enhance
social acceptance, tolerance, and positive behavior to the
extent necessary to support the growth and range expansion
of the Apennine brown bear population.
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