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Abstract: In the modern context of the strict protection of large carnivores, the competition for
resources between local community dwellers and these animals has become an important challenge
for ensuring coexistence—the key for conservation success. To assess the perceptions of this intricate
relationship, six local communities from Central Romania, located in areas with high-density brown
bear (Ursus arctos L.) population and frequent conflicts, were investigated. A large proportion
of the respondents (69%) showed various forms of intolerance (e.g., relocation, punishment, or
killing) towards aggressive bears. However, the cognitive evaluation score derived from the level of
interaction with bears showed a non-significant (p = 0.470) segregation by tolerance levels, suggesting
that not only the tangible costs (direct damage) but rather the psychological costs of fear, danger,
or risk are more important drivers of negative attitudes towards bears. Furthermore, the prevalent
experienced emotions towards an inoffensive bear (fear, terror, and hate, which represent 73%)
underline the general preference for living in “separate worlds”. This requires that bears should
avoid humans and their settlements, a goal unlikely to be achieved under the current strict protection
regime. Therefore, an alternative strategy that ensures mutual avoidance of the two players may be
more appropriate for successful human-bear coexistence.

Keywords: competition; bear conservation; human-wildlife conflict; Romania; sustainable management;
Ursus arctos

1. Introduction

One of the most important interactions inside natural ecosystems which affects the amount of
available vital resources (i.e., the “habitat” [1] or the “growing space” [2]) for a certain individual or
species is competition. This fight for the same resources can be fierce and generally brings conflict
between different species, which must be carefully managed in order to ensure the coexistence of both
players. Nowadays, the coexistence between wild animals and humans has become very important
especially in the modern context of large carnivore conservation. However, the long-term viability of
large carnivore populations in shared landscapes cannot be achieved without the tolerance of human
communities [3]. In the parts of Europe where carnivores are still present, proving that coexistence
is possible—these species became strictly protected so they cannot be controlled anymore through
sustainable hunting, to prevent the conflict. As a result, the conflict is a side effect of conservation itself
and coexistence might be affected.

As some species like bears can also pose a threat to human life, the conflict triggers intense
emotions but sometimes very contradicting perceptions in modern society. The human behavior
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is driven by specific attitudes or emotions [4,5] and therefore, the analysis of the conflict context
must include the attitudes of humans towards wildlife [6] and also the drivers which are changing
these attitudes in time. However, emotions vary greatly among people who are subject to different
experiences with a certain animal species [7,8]. Although all three categories of emotions (positive,
neutral, and negative) could be encountered, the policymaking process is frequently shaped by the
extremes (i.e., positive vs. negative).

In the past, large carnivores became rare and even extinct in some parts of Europe, being persecuted
either because they brought fear [9] or because they were considered a nuisance [10]. Despite the
existing knowledge and past experience which have led to extinction in some areas or sustainable
management and increase/recovery of carnivore populations in others, different social groups still
have different opinions on such issues. The potential for conflict, therefore, hinders the selection
of appropriate tools and actions for conservation in the areas where such species are still present.
The relatively recent changes in national legislation (due to the European Union (EU) accession)
in countries with vigorous populations of bears, such as Romania and Croatia, could suggest that
the modern concept of carnivore conservation through strict protection, which replaced the active
management through sustainable hunting, is a generally accepted and successful tool in such particular
situations as well. The rejection of this protection regime seems to be the choice of a very small minority,
including people who are living in direct contact and/or had direct conflicts with these animals and
hunters who regard these species as a commodity.

The particular case of Romania, where brown bears (Ursus arctos L.) and humans have shared and
still share the same natural landscapes for millennia without a relatively sharp boundary between their
habitats like in other regions of the world [11,12], could provide useful information for the conservation
through coexistence of the two players (i.e., humans and bears) and could help conservation in other
countries as well. Here, small farming and shepherding along with forest management are still
employed across natural landscapes in a very intricate mosaic of forests, orchards, agricultural lands,
grasslands and other types of land cover. Such areas, many times “in the backyard”, are used by
bears for foraging. Compared to other carnivores like lynx and wolf, these powerful carnivores do not
always fear humans, and, thus, they use rural and urban areas for food and sometimes even aggress
people. Despite the large numbers of bears (around 6000, [13]), the stability of the population and the
fact that active management ensured its conservation in the past and an almost tenfold increase after
World War 1II [13], the species became strictly protected after being classified as threatened at the time
of accession into the EU in 2007. Such an abrupt change in the management of bears could affect the
existing relatively peaceful coexistence of the two players.

Another particular aspect is that the bear population is concentrated mostly around the Carpathian
Mountains, in areas with smaller and less dense human communities (mostly villages and smaller
towns), which represent a small share of the total population of the country. The two community
types (inside and outside bear habitats) are expected to think differently: human dwellers still living
within natural landscapes, experiencing direct contact with the wildlife and still having safety and
subsistence needs, show more negative feelings [8] and have a more domination attitude (prioritizing
human well-being over wildlife, rooted in safety and subsistence needs [4]) while those living far from
the ecosystem tend to show mutualism (i.e., egalitarian ideology in human-wildlife relationship with
wildlife, being considered capable of a relationship of trust with humans, and, thus, deserving similar
rights and also caring [4]) with the animals. Therefore, attitudes and perceptions about bears could
vary largely across Romania, a country hosting one of the largest populations of bears in Europe [13].
Moreover, the overall decision-making may be heavily imbalanced towards the more numerous people
(urban or rural dwellers) living outside of a particular area or ecosystem (i.e., people not part of the
population in ecological terms) and the particular perceptions of some smaller local communities living
inside the ecosystem could be masked.

Additionally, the relatively recent policy changes, which completely restricted any active
management that has been keeping bear density under control through sustainable hunting, has
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produced an increase in bear density inside their former habitat area and also expansion into new
areas. Moreover, banning of lethal control based management has also caused a reduction in what is
called “the landscape of fear” [14] where animals avoid areas with higher risks of predation [15,16]
and, thus, has favored more frequent conflicts with humans (damage on goods or attacks on people).
Therefore, passive management seems to increase both the direct tangible costs (direct damage affecting
some dwellers) and the intangible costs associated with wildlife (such as fear, danger, or risk affecting
a greater number of dwellers). As the latter category was shown to be more important in driving
human attitudes [17], these relatively recent policy changes could bring intolerance towards bears
in the local communities, hindering conservation efforts on the ground instead of supporting them.
However, human tolerance is needed for the maintenance of carnivore populations in shared natural
landscapes [3]. Therefore, learning more about human tolerance to carnivores in this new context
would be one of the key actions for ensuring the long-term persistence of large carnivores inside
the natural landscapes they share with people. The present study aims to analyze the perceptions
of dwellers from local communities embedded in the bear habitat landscapes (where the presence
of these carnivores and conflicts are quite common) based on their direct and indirect interaction
with the animals now placed under strict protection. These communities play an important role in
successful conservation on the ground, being a very powerful competitor for carnivores; a competitor
directly influencing their survival [18]. The relatively recent imposed strict protection of carnivores
creates a new, very particular and interesting context for research: landscapes with both players
(and especially high densities of large carnivores), but with human competitive abilities completely
alienated while bear competitive abilities are not controlled anymore. Such a situation would generally
lead to exclusion rather than cohabitation [18]. However, despite the fact that bears seem to have all
competitive abilities over humans at present, animals and not the local dwellers would more likely be
excluded, as has already happened in other parts of the world for the reasons mentioned above [9,10].
As coexistence is the key to maintain such carnivores in the natural landscapes, and coexistence requires
tolerance, it is important to investigate how this competition evolves under the recently imposed strict
protection regime.

Identifying the particular aspects which favor or threaten the coexistence of large carnivores with
people from these communities can be used to maintain the large and viable carnivore populations in
the Romanian Carpathians and could also be useful in other countries as well to ensure persistence
or recovery of carnivore populations. Therefore, it is important to determine whether local dwellers
generally favor the present protection regime (i.e., having a more mutualistic approach based on
trust and tolerance) or are against it (i.e., having a domination approach based on fear and rejection
or subsistence needs) [4,7,8]. The following hypothesis is tested: the more a person accumulates
negative experiences with the bear, the more the person’s own interests will prevail over the public
common interests (i.e., the protection of the bear in this case). As a result, only when the experience
intensity is increasing, the intolerance will also increase, evolving towards extreme forms (solutions).
If this is confirmed, dwellers of local communities will show the same segregation of attitudes (those
incurring less or no damage will show more positive attitudes; those incurring direct conflict will
show more negative attitudes) as found in other studies carried out at much larger scales on the
general public [4,7,8]. However, if such segregation is not present, the overall perceptions of these
local communities could be used as a key for successful conservation on the ground.

2. Materials and Methods

2.1. Study Area

Romania, located in the Eastern part of Europe, has a temperate climate and various landforms
ranging from the sands of the Black Sea coast and the wetlands of the Danube Delta to the steep slopes
and heights of the Carpathian Mountains. Altitudes range from sea level to 2500 m. The climate is
temperate continental with wet summers and cold winters. These diverse site conditions promote
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a diverse vegetation cover which offers habitat to a rich wildlife fauna. The forests, concentrated
mostly around the Carpathians, range from oaks (Quercus robur L., Q. petraea (Matt.) Liebl. and others)
dominated stands in the lowlands to European beech (Fagus sylvatica L.) stands in the mountainous
regions and the pure Norway spruce (Picea abies (L.) Karst.) in the higher altitudes up to the tree
line. This forested landscape, which covers roughly 6.9 million ha [19] (29% of the country area)
harbors the largest population of brown bears in Europe (except for Russia) [13]. This population
has coexisted with the people embedded in the natural landscapes for ages and, in the last century,
increased almost tenfold under active management (which included rigorous control of poaching but
also sustainable hunting as a measure to keep optimal population densities). Game management is
strictly regulated by the state (regardless of land ownership), carried out by professional associations,
controlled by state agencies, and aims at maintaining optimal density populations of all species in a
game management area. However, populations of strictly protected species are not subject to such
management. For brown bears, different conservation strategies were used for a long time. In 1953,
when the population reached very low levels (860 bears, [13,20]) bear hunting was strictly regulated by
setting a hunting season and prohibiting the hunting of females with cubs and hunting at dens (Decree
76/1953 [21]). Further, in 1976, the hunting season was reduced to 6 months and split into two periods,
spring and fall (Law 26/1976 [22]). Starting in 1996 (Law 103/1996 [23]), bears were declared protected
species in Romania. However, up to the accession to the EU (in 2007), population density control
through sustainable but strictly regulated and controlled hunting was the main option for conservation
in places where densities were higher than normal (Law 103/1996 [23] and Law 407/2006 [24], in its
original form). All these legal procedures produced the largest bear populations in Europe. Active
sustainable management practiced in the past had some features which deserve to be mentioned: (i) it
was planned ahead (with harvests according to a quota approved by the state, not by managers alone)
and continuously monitored; (ii) harvests sought to control densities based on the habitat carrying
capacity (taking into account population size, sex ratio and age structure) and also to keep conflicts to
a low level (by fast and prompt removal of bold individuals). As a result, not only it helped to increase
the bear population but also ensured a favorable context for cohabitation of carnivores with humans
across large shared natural landscapes.

Under the present passive intervention system (culling only problem animals, without taking into
account any of the population parameters and habitat conditions mentioned above), imposed by a
political decision at the time of accession to the EU (Government Emergency Ordinance 57/2007 [25]),
action is allowed only after bears produce damage or pose a serious threat to humans. The most
common solution is relocation. On very rare occasions, animals are culled.

The study was carried out inside the Carpathian range in two small towns (Sacele and Baraolt)
and four villages (Cernat, Dalnic, Moacsa, and Batani) from the central part of the country (Brasov and
Covasna counties—Figure 1). The forests cover a great percentage of the land in these areas, harboring
large populations of brown bears. Small farming (including extensive grazing) and forestry are the
main activities. Interactions between people working the land and bears are common and frequent.

2.2. Methods

To analyze the perceptions of the local human populations living inside the same ecosystem with
bears and experiencing conflicts, we aim to assess cognition (the perception of an interaction), tolerance
(which is defined as “the willingness of a subject to accept a different behavior and different beliefs, even
when the subject might not agree with them” [26]) and the experienced emotion of subjects. We used
the two-factor theory of emotion [27] according to which an event determines first a physiological
reaction (i.e., vegetative activation). Further, to obtain the experienced emotion, the subject must
identify a reason for the physiological reaction, or associate this reaction (through cognitive evaluation
and labeling) to a certain emotion (anxiety) [27]. We tested the following hypothesis: the more a person
accumulates negative experiences with the animal, the more the person’s own interests will prevail
over public common interests.
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Figure 1. Geographical location of the study area.

To collect anxiety (fear) indices, we used a cognitive evaluation score associated with the
events arising from the relationship between the two actors: humans and bears. A questionnaire
(Supplementary Material S1) with 8 questions was used for 400 face-to-face interviews carried out
in the six local communities targeted by the study. The size of the sample depended on the size of
each community. Stratified random sampling was used; the interviewers were instructed to ensure
proportional participation of age classes in the communities (1824 years; 25-34 years; 3549 years;
50-64 years; over 65 years) and a balanced gender proportion (1:1) (Supplementary Material S2).
Interviews were carried out on the street and during the working hours of the day (when most people in
these communities are active and chances for encountering most of them are highest). The questionnaire
was anonymous, and subjects were informed on this prior to answering the questions. Each subject
was informed that: (1) this is a study on opinions related to problems produced by wild animals to
people and local communities; (2) the respondent was chosen at random and the information provided
by him/her will be used only for statistical purposes. Therefore, each respondent who agreed to
participate has expressed his/her free, prior, and informed consent on participation. Also, no personal
data (which could be used later for the identification of a particular person) was collected.

The intensity of the human-wildlife relationship as perceived by the human subject was assessed
through a series of emotional markers placed in the questionnaire, which gradually focused on:
(i) direct experience with the animal (e.g., of the subject or of family members, attack on livestock or
crops); (ii) the experience derived from mediated interaction with the animal in the environment of the
subject (indirect interpersonal interaction); (iii) the experience derived from a mediated interaction
with the animal outside of the environment of the subject (e.g., cases presented in the media, indirect
impersonal interaction). Taking into account all these three categories of experience, we tried to cover
all possible types of encounters/conflicts with bears. Each category type is given an initial score of
5,3, and 1 points, respectively. Subsequently, to differentiate between different types of interaction
(in terms of emotional intensity level), the score of each category type was weighted (increased).

For direct interaction, we added:

e 8 points if aggression was directed towards the interviewee;
e 6 points if there was aggression towards a person in the interviewee’s family;
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e 3 points if a bear entered a household and attacked livestock;

e 2 points if the animal entered a shepherd’s camp and attacked the sheep/cows;
e 1 point if planted crops were damaged;

e 0 points if an interviewee declared a lack of experience or did not answer.

7

The weight to be added to each type of interaction was decided depending on the “distance”
of the subject from the threat. This ranged from damage to crops (longest distance to threat-lowest
added weight) to a direct attack on the subject (shortest distance to threat-highest added weight).
Between these two extremes, added weight increased for damage to livestock (people being more
closely attached to their animals than to their agricultural crops) with a higher score if an attack
occurred in the household (closer to the subject, trespassing the property) compared to if it happened
in a shepherd camp (outside of the village), and finally with a higher score for an attack on relatives
(people close to the subject).

For indirect-interpersonal mediated interactions, a score of 3 points was weighted by adding:

e 2 points if the subject had heard that those having the experience “had suffered” (based on the
principle of empathy, e.g., “I suffer because others have also suffered”);
e 0 points if the subject has not recorded any consequence of the experience (conflict).

For indirect-impersonal mediated interactions, a score of 1 point was weighted by adding:

e 2 points if the subject has heard that those involved in the conflict had suffered;
e 1 point if the subject reports that sometimes people suffered, while at other times they did not;
e 0 points if the subject does not remember if people have suffered.

For each interviewed person, based on direct and/or indirect experience, a cumulated cognitive
evaluation score (CES) between 0 and 21 resulted (the score of 21 points resulted from addition of the
maximum scores of impersonal mediated, personal mediated and direct interactions since one person
could be subject to all types of interaction). The emotional levels of the interaction and the attributed
scores are presented in Table 1.

Table 1. Types of interactions with bears, the resulting emotional levels, weights, and scores L

. . . Added
Interaction Type Emotional Intensity Level Weight Score
No interaction (initial score 0) Absent 0

impersonal Absent 0 1

mediated Medium 1 2

(initial score 1) High 2 3

personal Absent 0 3

o . mediated

With interaction (initial score 3) High 5 5
direct Absent 0 5

(initial score 5) Low (crops destruction) 1 6

Medium (attack on livestock at shepherd camp) 2 7

Relatively high (attack on livestock in the household) 3 8

High (aggressed relatives) 6 11

Very High (aggressed subject) 8 13

! Note: For the same subject, it may be reported a maximum score of 13 for direct interaction, plus a maximum score
of 5 for personal mediated interaction, and a maximum score of 3 for impersonal mediated interaction, resulting,
therefore, in a maximum potential CES value of 21.

Regarding tolerance, the questionnaire has included different action related forms to detect the
polarity of tolerance—intolerance. As we aimed to specifically test the perceptions of humans living
inside landscapes with bears and experiencing conflict with these powerful carnivores, a priori, the
respondent was introduced to a conflict situation (“the bear has aggressed humans, what do you think
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it should be done about it?”) to determine a justification of the proposed actions and avoid non-action
choices. However, persons inclined to choose no-action could refuse to answer or choose a more
friendly option (e.g., option 2 or 5, see below). Therefore, the alternative answers were

(1) tobe tracked down and killed immediately (associated to an extreme intolerance type; exclusion
of the one that has a different behavior than the one desired);

(2) to be caught and relocated far away from human settlements (associated to an isolation
intolerance type);

(3) to be caught and made to suffer so it would not come back again (associated to an average
intolerance type);

(4) tobe caught and put in a zoo (associated to an indifference tolerance type);

(5) tobe caught and fit with a GPS collar to allow permanent monitoring of his position and presence
(associated to a generosity tolerance type).

The analysis also seeks to determine the “experienced emotion” of the subjects. As human actions
are driven by motivations and emotions, the latter is important to be determined especially because
they have external causes. In an emotional situation, a certain event triggers at the same time the
vegetative activation (i.e., physiological reaction) and the cognitive evaluation. The evaluation leads to
the perception of this activation and to an opinion (also known as emotional belief) that both trigger
the experienced emotion [27].

To detect mostly the cognitive evaluation and not the physiological reaction (vegetative activation),
we placed the subjects into a neutral situation: “imagine you encounter in the wild a bear which is
not aggressive and does not attack you”. Here, “in the wild” meant all areas outside of villages and
towns, including those where the habitat of the two is overlapping (prevailing case) and not only
the human-devoid areas (in very remote locations, not accessible to humans and no or less used for
resource harvesting). We based our analysis on Plutchik’s wheel of emotions [28], which shows that
primary emotions, like colors, can be expressed at different intensities and can mix with one another
to form secondary and tertiary emotions. The respondents were offered options to choose between
indicators for rejection (fear, terror, as extreme fear and hate) and indicators of acceptance (indifference,
curiosity and affection) in order to underline the two opposite poles of affection. The offered choices
were considered to generally cover the potential positive, neutral, and negative emotions. If none of
these options matched the respondents’ choice, they still had the possibility to simply not answer or
to choose the option considered closest to the one they experienced (e.g., choose “affection” instead
of “love”).

Statistical analyses were carried out using the R Project for Statistical Computing [29]. To test the
possible association between cumulated cognitive score and the chosen management actions (resulting
from the tolerance levels expressed by subjects) an analysis of deviance (ANODE) was used on a
cumulative link mixed model (CLMM). The CLMM included as random effects the locality, gender
and age category of respondents, in order to control for the “nuisance” effect produced by these
variables. The ANODE is recommended as an appropriate alternative for ANOVA, when the variables
are categorical [30]. Unlike ANOVA, the ANODE uses “deviance” instead of sum of squares and a
chi-squared test instead of the F-test. The CLMM model was implemented in R using “clmm” function
from “ordinal” package [31]. The ANODE from package “RVAideMemoire” [32] (function “Anova”)
was further used to test the differences among mean CES values of the groups defined by tolerance
categories. The significance level was set to 0.05.

3. Results

3.1. The Human—Bear Interaction

Out of the 400 interviewees, approximately 20% reported different types of direct interaction
with the bears (Table 2). However, out of these, a rather large percentage of subjects (approximately
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38%) refused to give details on the type of attack (Figure 2). Those reporting interactions in the
environment of the subject (indirect-interpersonal mediated interactions) represent approximately
36% of the total sample, while for those mentioning cases reported by the media (indirect-impersonal
mediated interactions), the percentage increased to 84%. Only 10% (40 respondents out of the total of
400) declared they had no knowledge of any type of interactions.

Table 2. The types of interactions with bears reported (sample size 400; a subject can experience more
than one type of interaction).

Interaction Type Description Cases Reporoted
no. Yo
Missing description 30 38
Crops destruction 14 18
Personal direct Livestock destruction in shepherd camp 10 13
interaction (approx. Livestock destruction in household 6 7
20% of total sample) Aggression on relatives 9 11
Aggression on the subject 10 13
TOTAL 79 100
Personal mediated People suffered 95 66
interaction (approx. .
36% of total sample) People did not suffer 48 34
TOTAL 143 100
Impersonal mediated Peop le' suffered . 235 71
interaction (approx. Sometlm.es yes, sometimes no 58 17
84% of total sample) People did not suffer 40 12
TOTAL 333 100
Absent (10% of total No knowledge of interaction 40 100
sample) TOTAL 40 100

Direct attack (13%)

No answer (38%) — _ Attack on family (11%)

Attack on livestock in the household (7%)

Attack on livestock in a shepherd camp (13%)

Damage to crops (18%)

Figure 2. Proportion of the types of direct interactions with bears (sample size 79).

3.2. The Expressed Tolerance

When respondents were asked about the measures which should be taken towards aggressive
bears (i.e., to express their tolerance/intolerance), most of the respondents (389 out of 400, 97.2%
of the sample) chose among the available options provided in the questionnaire. Only very few
(11 respondents, 2.8% of the sample) did not find among these options their choice (whether it was
no-action or another type of action or they just did not want to make a choice) and refused to answer.
Among those who chose an option, most (46.5% of the respondents) preferred the isolation intolerance
type where the bear must be captured and relocated far away from human settlements (Figure 3).
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The average intolerance type (punishment) represented only 1.3% of the sample, probably based on
the perception that the animal has no capacity to learn from punishment. The fact that respondents
from the two categories have not chosen death suggests that they do not seek revenge (“an eye for an
eye”) but definitely, by expelling the bears to a different area outside of their habitat (i.e., to a different
world), show rejection. The most aggressive form of intolerance (i.e., extreme intolerance type—Xkilling)
was chosen by 83 respondents (20.8% of the cases). However, the respondents selecting this option
were subject to almost all types of experiences (Table 3). Although extreme events would be expected
to trigger extreme reactions, only 22 of the 83 extreme intolerance-type responses (proposing “kill”
as management action) were linked to direct interactions. In addition, out of these cases, relatively
few were linked to direct aggression on subjects or their relatives (6 and 1, respectively). A quite large
percentage (40%: 16 out of 40 respondents) of those who had no knowledge about interactions with
the bears (direct, interpersonal, impersonal) chose the extreme measure of killing the animal in the
case it has aggressed a human.

No answer (3%)

Controlled (17%)

Killed (21%)

Caged (12%)
Punished (1%) ———

Relocated (46%)

Figure 3. Proportion of management choices where a bear has aggressed humans (sample size 400;
killed = extreme intolerance type, punished = average intolerance type, relocated = isolation intolerance
type, caged = indifference tolerance type, controlled = generosity tolerance type).

Table 3. The types of interactions which drove the extreme intolerance type (or management option
“kill”) of the interviewed subjects.

Type of Interaction No. of Cases with “Kill” Option

direct aggression 6

aggression on family members 1
attack on livestock in the household 0
Direct interaction attack on livestock in the shepherd camp 6
damage to crops 4
no answer 5
Total 22
interpersonal 2
impersonal 25
Indirect interaction interpersonal & impersonal 18
no answer 16
Total 61

Grand Total 83
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If we sum up these three forms of intolerance, the total percentage of those perceiving that bears,
once they get aggressive, should not belong to the same “world” with humans is raised to 68.6%.
The “indifference” and “generosity” tolerance types reached generally low percentages (12% and 16.8%,
respectively) in these communities embedded in the bear habitat landscapes.

The results of the ANODE on the CLMM showed no significant differences (p = 0.470) in the
cumulated cognitive score among the different actions proposed by respondents in the case of a bear
aggression on humans (regardless of location, gender, and age class) and therefore, does not support
the initial hypothesis of the study which implies that when the experience intensity gets higher, the
chance for extreme intolerance also becomes higher. Also, the similar distribution of CES (Figure 4)
across the 5 different categories of tolerance (i.e., management options) supports this result.
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Actions

Figure 4. Distribution of cognitive evaluation score (CES) on actions derived from the “tolerance level”
classes. Note: thick horizontal lines represent the median; boxes are mid quartile ranges; whiskers
extend to the upper and lower quartile limits; outliers are represented as individual points (sample
size 400).

3.3. The Experienced Emotions

In terms of the perceived emotional experience, despite the relatively frequent interactions with
these powerful carnivores in the studied areas, very few respondents have chosen “hate” as an
experienced emotion. However, the prevalent experienced emotions in the case of encountering a
bear outside of the human settlements (even if it is not aggressive to the subject) were fear (51.75% of
respondents) and terror (19.50% of respondents) (Figure 5). Therefore, the negative emotions expressed
by most of the respondents (71.25%) show that inhabitants of local communities, in general, perceive
the animal as a threat not only inside their settlements but also outside, in the areas where their habitats
overlap. Those expressing indifference, affection, and curiosity represent 8.00%, 8.50%, and 10.75% of
the total sample, respectively. Only 1% of respondents did not choose any of the offered options.
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Affection (8%) No answer (1%)

Curiosity (11%) _

Indifference (8%) -

Hate (1%) ==l

Fear (52%)

Terror (19%)

Figure 5. Proportion of declared experienced emotions (sample size 400).

4. Discussion

4.1. Interaction with Bears: Mutualism or Competition

As it was previously shown elsewhere, people from outside the ecosystem (having less direct
experiences with carnivores and incurring no loss or damage) tend to have a more positive attitude
towards dangerous wildlife, while those that are part of the ecosystem (subject to interactions, like the
ones in this study) have a more negative attitude [7,8]. The more positive attitude was considered
to be a result of mutualism [4]. However, mutualism in ecology involves not only living in the same
place but also a relationship with beneficial effects for both players [33]. In nature, such a relationship
is not possible between species which utilize the same resources, in such cases the relationship being
fierce competition instead [18,34]. When one species has better competitive abilities over the other,
such a fight for vital resources (i.e., struggle for existence), results mostly in the domination of one
species over the other (the latter eventually can be even eliminated from the ecosystem) [18]. Even in
the case of niche differentiation, the result is not a truly and beneficial coexistence on long-term in the
same place and in the same time (i.e., mutualism) but rather “living in separate worlds”, as expected
by the respondents from this study.

Compared to other studies carried out in a relatively in similar context [35,36] this work took
into account very different choices in terms of emotions towards bears (both positive and negative,
covering the two opposite poles of affection). The very low proportion (8%) of those showing affection
even in the case of non-aggressive bears shows that local dwellers from landscapes with bears do not
perceive the relationship with these animals as a mutually beneficial one (mutualism). Conversely, the
prevalent emotions of communities from this study classify this relationship more likely as competition.
Moreover, the general rejection attitude (i.e., the need for living in separate worlds) detected in this
study and also suggested by the people’s opposition to the return/reintroduction of carnivores in
countries where they have been eliminated in the past [37], is a clear sign of exclusion. Such exclusion
is an effect of direct competition, an interaction which leads to dominance of one player or coexistence
through mutual avoidance but definitely not to mutualism. Therefore, managing the situation in a
competition context seems more realistic and efficient than relying upon a mutualistic relationship
which is unlikely to be reached in these environments. This confirms the findings of others [4] that
people with subsistence and safety needs will express domination in terms of wildlife value orientation
and not mutualism.

4.2. The Importance of Intangible Costs

Despite the fact that the experience of interaction with the animal has been shown to be
important [17,38], many studies on human dimensions of wildlife have not included this variable
in the analysis [38]. The detailed but also cumulative experience with bears used in this research
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helped better understand the relationship between such experience (direct or indirect) and tolerance.
The general intolerance towards aggressive bears and the prevalent emotion of fear (and terror) even
towards a non-aggressive bear met outside of the human settlements found in this study, show that
in such environments people are prone to negative attitudes towards bears getting close to them.
Moreover, people in the communities addressed by this research, sharing the landscapes with bears,
generally express intolerance and will also tend to support different forms of exclusion of bears (“living
in separate worlds”), including extreme management solutions (e.g., killing the bear) regardless of the
intensity level of interactions with these powerful carnivores. This should not be too surprising as we
expect dwellers living in an environment where chances of conflict not only exist but are generally
high, to be more aware of the potential threat/danger. Moreover, a large share of the respondents
in this study who showed extreme intolerance (chose “kill” as an option for aggressive bears) were
people experiencing no direct interaction with bears. These results support the conclusions of previous
studies [6,17] that intangible costs (i.e., the indirect costs like psychological costs of fear, danger, or
risk) associated with carnivores are much more important than direct tangible costs (e.g., damage) in
driving negative attitudes towards these species. Therefore, avoiding high intangible costs (which
bring rejection and not tolerance) in the communities sharing habitat with bears seems to be the key for
conservation. However, this goal is highly unlikely to be reached under the present strict protection
regime imposed on this species.

4.3. The Coexistence Compromise

Large, viable, and connected bear populations, like the one existing for a long time in Romania,
require very large landscapes with favorable habitats. Such extended areas, in the European context,
embed numerous local communities, making coexistence of the two players not an option but a mandatory
condition for successful conservation. However, the required very large habitat is and will remain
favorable for bears only if humans will show tolerance to them (i.e., will accept sharing the landscapes).

The results of our study show that people living in environments with frequent interactions with
the animals (even indirect) were less forgiving and generally showed negative attitudes (including
extreme intolerance) confirming findings of previous research [7,8]. However, in this case, gender
and age class did not play an important role in the expressed tolerance, as found elsewhere [35,36,38],
showing that such small communities are rather homogenous in this respect. Moreover, as shown
in other studies, such local communities might not accept the conservation costs imposed by strict
protection but rather engage in hidden actions like illegal killing for safety reasons [39] or simply as a
form of protesting against conservation [6,40], which is perceived to be discrimination, rather than
sharing the conservation efforts.

Therefore, the coexistence of species in competition (like bears and humans) must be a middle
ground (“a compromise” [41]) of neither the complete domination of humans (extermination of the
bears), nor the complete freedom of the animal (i.e., the chance, offered by the full protection status
of the species, to freely use the resources) being viable solutions, as both would lead in the end to
the extinction of bears. A balance between the competitive abilities of both players is required to
ensure a stable cohabitation (the “strong coexistence” [18]). Such balance cannot be achieved by
simply limiting only the humans’ competitive abilities (through restrictions imposed by regulations
and control agencies) but mainly by finding ways to ensure the acceptance of those who share the
ecosystem with wild animals. However, as mentioned above, acceptance is conditioned by the level of
psychological perception of fear, danger, or risk (the intangible costs) associated with the bears. Low
levels of such intangible costs would ensure the perception of safety in the local communities (the
feeling of “living in separate worlds”, as shown in this study) and would generally avoid the negative
attitudes which may put the bear conservation at risk. This can be ensured only if carnivores perceive
humans as deadly enemies and, thus, will generally avoid them and their property (ensuring therefore
a good niche differentiation, one of the main drivers for a strong coexistence [18]). Avoidance (in the
context of the two species seeking the same resources) requires that the actors experience fear and
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not trust and tolerance (which brings them close to each other). As human fear is likely to drive the
extinction of bears, the bears’ fear seems to be more appropriate to ensure the existence of both players.
Making bears avoid humans means controlling their competitive abilities to a certain extent and, thus,
reaching the middle ground where neither one of the two competing actors has complete power over
the other.

The current passive management does not seem to ensure such control as it only tries to repair the
damage (restore the loss) after it is produced (and the conflict has already occurred). The relocation
of problem bears, the most commonly used method, would ensure the “living in separate worlds”
required by most of the respondents in this study is only for the short term, as relocated bears usually
either come back to their original place or reach other close human settlements for rich and easily
accessible food sources (therefore relocating the problem). The use of bear-safe garbage bins and
controlled waste disposal have reduced bear presence but not eliminated it; in some cases, animals
entering even farther inside towns in search for food. Feeding animals inside the forest, far from
communities, as a “pull out/keep away” method, especially when combined with wildlife watching,
could rather worsen the relationship in the long-term as animals get more used to human presence
and associate humans with a constant food source [42], making them even more attracted to human
settlements. Electric fences cannot solve the problem on large scale (taking into account the very large
number of ownerships and their generally small size) and, if implemented on a large scale, could even
have a negative effect by fragmenting the habitat of bears and many other species.

None of these passive methods keep bears away from humans in terms of making them perceive
the competition context and, therefore, control their competitive abilities. Instead, they would stimulate
bears to try finding a way around to access the rich food sources provided by human settlements
and crops. The goal of making bears wary of humans cannot be attained through strict protection
but requires creating or re-creating the “landscape of fear” [14-16] for bears. The active management
(sustainable hunting) practiced in the past seems to have been efficient not only in maintaining and even
increasing bear populations [13,36] but also in making bears avoid humans, as shown in other parts of
Europe where vigorous bear populations are still present [43,44]. Even if this kind of coexistence would
make bears “look over their shoulders” (be vigilant) and not give them the chance of fully expressing
their role of apex predators [41], it would definitely benefit the relationship as the avoidance of humans
would bring acceptance for bears. This, in turn, would help avoid bear elimination and the creation of
artificial ecosystems (where humans will not be able to replace the ecological role of carnivores in the
ecosystems [45]) and, thus, would be a middle ground compared to strict protection. Moreover, a full
apex predator role attributed to bears might be questionable in landscapes where humans and bears
have coexisted and competed for ages. If coexistence cannot be ensured in the context of competition,
conservation across large landscapes (i.e., the key condition for the existence of large, viable, connected
populations) shared by bears and humans, would also fail.

5. Conclusions

When the conservation of carnivores requires large and connected landscapes that embed many
human communities, decision making must be done at the appropriate level, namely, the local
communities representing the human population directly involved in the interaction (i.e., being part
of the ecosystem). Here we argue that, based on the local realities, policy makers should develop
context-specific management strategies which will bring local support for wildlife conservation [36]
in comparison with general strategies (which seem to bring the opposite effect). This becomes even
more important if those living outside of the bear inhabited landscapes express more positive attitudes,
as found in other studies [7,8,38]. Such segregation would raise the potential for conflict over the
conservation strategies at a country level and the attitudes of general public could also mask the
particular needs of small local communities (the real part of the ecosystems at stake). The generally
negative feelings of the local communities towards bears in this study underline the need for “living
in separate worlds” (i.e., the need for safety) as a key for coexistence of these two competing species.
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A compromise (i.e., no reduction in carnivores’ habitats to physically separate the worlds) can be
attained in the same shared landscapes only if bears avoid humans (i.e., a shifting landscape habitat
where bears retreat when humans are around and come back after they leave). The present strict
protection regime is not likely to ensure such avoidance but instead to favor conflicts, as already shown
in Slovenia [35]. A low level of conflict needs a different strategy; one that would not only keep the bear
population density under control but mostly ensure mutual avoidance (the key for general acceptance
of bears by humans and for ensuring a true coexistence).

Supplementary Materials: S1—Sample questionnaire and S2—Sample structure are available online at http:
/[www.mdpi.com/2071-1050/11/24/7167/s1.
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S1—Sample questionnaire

1. Have you or any of your family members had an experience with the bear?
1. yes; 2 no; if you chose “no”, go to question 3

2. What type of interaction? (multiple answers)
1. aggressed myself;
2. aggressed a family member;
3. entered household and attacked domestic livestock;
4. entered shepherd camp and attacked domestic livestock;
5. produced damage to crops;
9. no answer;

3. Here, where you live, were there any incidents with bears?
1. there are people that I know who had interactions with the bear;
2. I have no knowledge of such incidents;

4. If you have chosen 1 at the previous question, could you tell if those directly encountering the
bear have suffered?

1. I have heard they did suffer;

2. I have not heard they did suffer;

5. On TV were presented cases of direct encounters between humans and bears.
1. I have seen such news;
2. I'have not seen any news on this topic;

6. If you chose “1” at the previous question, could you tell if it was mentioned on TV that those
directly encountering the bear have suffered?

1. I remember it was mentioned that they have suffered;

2. I don’t remember to be mentioned that they have suffered;

3. Sometimes it was mentioned that they have suffered, other times that they did not.

7.1f the bear aggresses a human being, what would you think it should be done?

1. it should be tracked down and killed immediately;

2. it should be caught and relocated far away from human settlements;

3. it should be caught and made to suffer so it would not come back again;

4. it should be caught and put in a Zoo;

5. it should be caught and fit with a GPS collar to allow permanent monitoring of his position and
presence;

8. Imagine you have the possibility to meet a bear in the wild, which is not aggressive and does not
aggress you. What kind of emotions you would experience?

1. fear;

2. terror;

3. curiosity;

4. hate;

5. indifference;

6. affection;

9. no answer.



S2—Sample structure
Age structure of the sample

Age class Nr. of people Percent
18-24 yr. 58 14,5%
25-34 yr. 92 23,0%
35-49 yr. 102 25,5%
50-64 yr. 95 23,7%
265 yr. 53 13,3%
Total 400 100%
Gender structure of the sample
Gender Nr. of people Percent
males 198 49,5%
females 202 50,5%
Total 400 100%
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