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Abstract: Wildlife value orientations (WVOs) can predict consensus or controversy over wildlife-
related issues and are therefore important for their successful management. We carried out on-site
face-to-face interviews with Greek people (n = 2392) to study two basic WVOs, i.e., domination
(prioritize human well-being over wildlife) and mutualism (wildlife has rights just as humans).
Our sample was more mutualism-oriented than domination-oriented; however, domination was a
better predictor of management acceptability than mutualism. WVOs were better predictors of the
acceptability of lethal strategies (shooting, destruction at breeding sites, 11–36% of variance explained)
relative to taking no action (9–18%) and non-lethal strategies (e.g., compensation, fencing, trapping,
and relocating, 0–13%). In addition, the predictive ability of WVOs, mostly for accepting lethal
strategies, increased with the increasing severity of the conflict (crop damage, attacking domestic
animals, 11–29%; disease transmission, 17–36%) and depending on species conservation status and
provenance (endangered native brown bear (Ursus arctos), 11–20%; common native red fox (Vulpes
vulpes), 12–31%; common exotic coypu (Myocastor coypus), 17–36%). Managers should consider these
findings for developing education and outreach programs, especially when they intend to raise
support for lethal strategies. In doing so, they would be able to subsequently implement effective
wildlife management plans.

Keywords: questionnaire survey; general public; value orientations; cognitive hierarchy; conflict
management; common species; rare species; Eastern Mediterranean

1. Introduction

Value orientations are networks of basic beliefs organized around values and provide
contextual meaning to those values in relation to a particular domain, such as wildlife [1,2].
They are part of the cognitive hierarchy of human behavior, comprising values, value ori-
entations, attitudes/norms, and behavioral intentions [3–5], and mediate between general
values and specific attitudes or norms [5]. Values are extensively shared by all members of
a society, are part of one’s identity, and are enduring throughout life. They also transcend
situations and are unlikely to account for much of the variability in attitudes and specific
behaviors. In contrast, value orientations give meaning to the more abstract values and can
predict differences in attitudes and behaviors because their strength varies among individ-
uals. Fulton et al. [3] developed a measurement instrument for basic beliefs concerning
human–wildlife interactions based on the concept of value orientation. They identified two
dimensions of wildlife value orientations (WVOs), the ‘wildlife use’ and the ‘wildlife pro-
tection’ dimension. Manfredo et al. [1] recognized domination and mutualism as the two
basic WVOs (previously referred to as the protection/use dimension). Mutualism is com-
posed of two belief dimensions—a caring for and a social affiliation with wildlife—while
domination is composed of the hunting and use of wildlife belief dimensions. Individuals
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with a domination WVO prioritize human well-being over wildlife and treat wildlife as a
resource to be used for human benefit. Individuals with a mutualism WVO view wildlife
as part of one’s social community, deserving of rights and care like humans. Those with a
domination WVO are more likely to accept management strategies that result in death or
harm to wildlife, while mutualists are less likely to support strategies resulting in death or
harm to wildlife [6–8].

A few studies have examined the predictive ability of mutualism and domination
WVOs for the acceptability of management strategies. Sijtsma et al. [6] found that WVOs
were the best predictors of the acceptability of lethal control to minimize the impacts of
geese and deer on agricultural crops in the Netherlands. Jacobs et al. [7]) studied the
predictive ability of WVOs for the acceptability of strategies for managing geese and
deer in the Netherlands, varying in severity and under different conflict situations. They
reported that the predictive ability of WVOs was largest for the acceptability of the most
severe strategies (hunting), followed by the least severe strategies (doing nothing), and the
intermediate strategies (shaking eggs or applying contraceptives). Glas et al [8] evaluated
the predictive ability of WVOs for six meso-predator species (striped skunks (Mephitis
mephitis), coyotes (Canis latrans), common raccoons (Procyon lotor), red foxes (Vulpes vulpes),
American badgers (Taxidea taxus), river otters (Lontra canadensis)) in Indiana, USA, across
conflict situations and management strategies varying in severity. They reported that
WVOs explained most of the variance for lethal management actions (citizens hunt/trap,
lethal removal by experts) and the least of it for trapping and relocating. Furthermore,
they found that the predictive power of WVOs generally increased with the increasing
severity of the situation, but without clear and consistent patterns. The predictive power of
WVOs was also highest for the common coyotes and lowest for the uncommon river otters.
Finally, all these studies found that domination was a better predictor of the acceptability
of management strategies than mutualism.

Brown bears (Ursus arctos) are rare in Greece, declared as endangered by the Greek
Red Data Book [9]. The two main brown bear populations are on the Pindos mountain
range, the backbone of mainland Greece, running north to south from Albania to central
Greece (estimated at about 300–350 individuals), and on the Rhodope mountain range in
Northeast Greece (estimated at about 70–100 individuals), with the total Greek population
estimated at about 500 individuals [10]. In Greece, the main impacts of the brown bear
include livestock predation, mainly young cattle and single equines, and crop raiding, such
as in small corn fields, vineyards, and apiaries [11]. Bear damage occurs throughout the
year, but it is most common from May to October.

Outdoor livestock farming is extensively practiced in Greece where red foxes are
known to attack domestic animals. Papageorgiou et al. [12] found goat kids, lambs, calves,
and piglets in red fox diet. Red foxes are also responsible for transferring deadly diseases
to people and their animals. In particular, rabies causes each year 55,000 deaths of people
worldwide [13]. Greece had been rabies-free since 1987, with no human cases since 1970 [13].
From 2012 to 2013, rabies was diagnosed in 17 animals in north Greece, including 14 foxes,
two dogs, and one cat [14].

Coypus (Myocastor coypus) are large semi-aquatic rodents native to southern South
America [15], which have been introduced for fur farming into Europe, Asia, Africa,
and North America [16,17]. Several coypu populations have become established along
riverbanks and in wetlands in the areas where they were introduced, following their
accidental and/or intentional release. Their high reproductive rates and their habit to
consume whole plants, including roots, allows for their rapid population increase and
spatial expansion and has severe impacts, predominantly damage to crops and disease
transmission [18,19]. For these reasons, coypu is on the list of the 100 World’s Worst
Invasive Alien Species [20]. In Greece, coypus are present in rivers, lakes, and irrigation
canals, mainly in the mainland, but also on islands (e.g., Corfu, Lefkada). The Greek coypu
populations are escapees from fur farms in Greece and adjacent countries (i.e., Bulgaria
and North Macedonia). Local authorities increasingly receive complaints from farmers,
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mainly corn producers, whose fields are located near water bodies, but also fruit and
vegetable producers, who also fear disease transmission from the rodent to their animals
and ultimately to people through the food chain, mainly via fecal contamination of food
and water (Directorate of Animal Husbandry Systems, Hellenic Ministry of Agricultural
Development and Food, unpublished data).

The effectiveness of a management strategy at reducing impacts does not imply that
conflicts are addressed, unless all interested parties support its use [21]. The predictive
potential of WVOs for the acceptability of management strategies would help wildlife
managers make informed decisions. Understanding the WVOs of a population would
allow developing and implementing effective management plans, tailored to people’s
needs and expectations. Our study’s aim was therefore to examine the predictive ability of
WVOs for the acceptability of strategies for managing conflicts in the Greek population.
Previous research has assessed the predictive ability of WVOs for management strategies
differing in the degree of harm to wildlife, in conflict situations differing in severity, and for
common and uncommon species [6–8]. We extended our previous research by examining
the predictive ability of WVOs for the acceptability of management strategies for three
mammal species differing in conservation status and provenance: the rare native brown
bear, the common native red fox, and the common exotic coypu. Our research objectives
were to assess the differences in the predictive ability of WVOs for the acceptability of
management strategies between: (a) mammal species differing in conservation status and
provenance, (b) management strategies differing in degree of harm to the species, and
(c) conflict situations varying in severity.

Based on previous research and aims and objectives of our study, we hypothesized:

Hypothesis (H1). The predictive ability of WVOs for the acceptability of management strategies
will increase with their increasing harm to mammal species (i.e., taking no action, compensation,
fencing versus destruction at breeding site, shooting);

Hypothesis (H2). The predictive ability of WVOs for the acceptability of management strategies
will increase with increasing severity of the conflict (i.e., crop damage, predation on domestic animals
versus disease transmission);

Hypothesis (H3). The predictive ability of WVOs for the acceptability of management strategies
will be higher for common and exotic species than for rare and native species (i.e., brown bear versus
red fox versus coypu);

Hypothesis (H4). Domination will be a better predictor of the acceptability of management
strategies than mutualism.

2. Materials and Methods
2.1. Sampling Protocol and Sample Size

The study was carried out in the 13 administrative Regions of Greece (Figure 1).
Data were collected from on-site face-to-face surveys with adult Greek residents (aged
18–80), between March 2017 and September 2018. Cities, towns, and villages were visited
in all Regions during open market hours (9.00–15.00 and 17.00–21.00, from Monday to
Saturday). Every fifth person passing in front of the researcher was asked to participate
by completing a questionnaire [22]. In cases in which more than five persons had passed
while a questionnaire was being completed, the first person encountered upon completion
was selected. It took respondents 15 min on average to complete the questionnaire.
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A total of 2392 questionnaires were completed, with 295 refusals, yielding a response
rate of 89%. Our sample was adequate for Greece’s population (10,730,000 people [23])
at a confidence level of 99% and a margin of error of 3% [22]. Greece’s population has a
51.4% female/48.6% male gender ratio (50.8%/49.2% in this study); the age ratio, after
excluding those under 18 and over 80, is 28.5%/37.1%/34.4% (32.4%/34.9%/32.6% in this
study) for the 18–34-, 35–54-, and 55+-year-old age classes, respectively; the lower/higher
educational level ratio is 73.4%/26.6% (70.9%/29.1% in this study) [23]; the rural/urban
ratio is 21.0%/79.0% (23.7%/76.3% in this study) [24]. The sample’s gender, age, edu-
cational level, and current residence (rural/urban) ratios were not different from those
of the general population (gender: χ2 = 0.064, df = 1, p = 0.769; age: χ2 = 4.481, df = 2,
p = 0.106; educational level: χ2 = 1.790, df = 1, p = 0.166; current residence: χ2 = 2.554,
df = 1, p = 0.099) (see Liordos et al. [25] for further information).

2.2. Survey Design

In the first part of the questionnaire, we investigated two basic WVOs, assessed by
19 statements in total, following Jacobs et al. [7]. The exact wording of statements is given
in Table 2 and Table S1. The domination value orientation (10 statements) was based
on two basic belief dimensions (appropriate use beliefs (six statements), hunting beliefs
(four statements)). The mutualism value orientation (nine statements) contained two
basic beliefs (social affiliation beliefs (four statements), caring beliefs (five statements)).
All variables were coded on seven-point scales ranging from 1, “strongly disagree”, to 7,
“strongly agree”.
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The second part of the questionnaire contained six conflict scenarios, involving
species with different conservation and provenance status: (1) brown bears damage crops;
(2) brown bears attack domestic animals; (3) red foxes attack domestic animals; (4) red foxes
transfer disease; (5) coypus damage crops; (6) coypus transfer disease. Five management
strategies were offered under scenarios (1) and (2), varying in degree of harm to wildlife:
(1) take no action; (2) award suitable compensation; (3) use fencing for the protection of
crops or livestock; (4) trap and relocate nuisance animals; (5) reduce populations through
shooting carried out by state experts. ‘Destruction at breeding sites’ replaced ‘trapping
and relocation’ in scenarios (3), (4), (5), and (6). ‘Vaccination’ replaced ‘fencing’ in scenario
(4). ‘Provision of alternative food’ replaced ‘fencing’ in scenarios (5) and (6). Survey ques-
tions were structured as, using scenario 1 as an example, “Brown bears are threatened
animals that visit crops to feed. When they cause significant damage, how acceptable or
unacceptable would be for you to: (1) take no action; (2) award suitable compensation;
(3) use fencing for the protection of crops; (4) trap and relocate nuisance animals; (5) reduce
their populations through shooting carried out by state experts.” Participants were then
asked to assess each management strategy as acceptable (1) or unacceptable (0).

2.3. Data Analysis

Reliability and confirmatory factor analysis were used to validate WVO theoretical
constructs. Model fit was assessed using five indicators: χ2/df, with acceptable value ≤ 3;
comparative-fit index, CFI ≥ 0.95; goodness-of-fit index, GFI ≥ 0.90; normed-fit index,
NFI ≥ 0.95; root mean-square residual, RMR ≤ 0.08 [26]. Cronbach’s alpha was used to
examine the reliability of each multi-item scale, with values greater than 0.70 considered
acceptable [27]. Responses concerning the acceptability of management strategies were
coded as acceptable = 1 and unacceptable = 0. Binary logistic regression was used for
evaluating the predictive potential of mutualism and domination WVOs for the accept-
ability of each management strategy [7]. Logistic regression and reliability analysis were
performed with SPSS Statistics, and confirmatory factor analysis with SPSS Amos statistical
software (version 21.0, IBM Corp., Armonk, NY, USA, 2012). The significance level was set
at α = 0.05.

3. Results

Confirmatory factor analysis provided a good fit for the data (χ2/df = 2.87, CFI = 0.98,
GFI = 0.93, NFI = 0.96, RMR = 0.053) and supported the constructs associated with the
latent variables, with standardized factor loadings being statistically significant at p < 0.001
and above the minimum criterion of 0.40 used to denote practical significance (Table 1). In
addition, the internal reliability of the domination (Cronbach’s alpha = 0.80) and mutualism
(Cronbach’s alpha = 0.86) WVOs was high. Deleting any item from their basic belief
dimension did not improve reliability. Therefore, composite indices were created for
domination and mutualism. These indices were used for further analyses. On average,
the respondents were more mutualism-oriented (mean 4.64 ± 1.45 SD) than domination-
oriented (mean 3.31 ± 1.61) (see Liordos et al. [25] for further analyses).

Table 1. Reliability and confirmatory factor analysis (CFA) of wildlife value orientation statements.

Wildlife Value Orientation Statements a
CFA Reliability Analysis

Factor
Loadings c

Item Total
Correlation

Alpha if Item
Deleted

Cronbach’s
Alpha

Domination 0.80
Appropriate use beliefs 0.76

Humans should manage fish and wildlife populations so that humans benefit. 0.68 0.42 0.71
The needs of humans should take priority over fish and wildlife protection. 0.76 0.50 0.69

It is acceptable for people to kill wildlife if they think it poses a threat to their life. 0.60 0.48 0.69
It is acceptable for people to kill wildlife if they think it poses a threat to their property. 0.71 0.59 0.66
It is acceptable to use fish and wildlife in research even if it may harm or kill some animals. 0.65 0.45 0.7

Fish and wildlife are on earth primarily for people to use. 0.90 0.38 0.72
Hunting beliefs 0.75

We should strive for a world where there is an abundance of fish and wildlife for
hunting and fishing. 0.66 0.43 0.68
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Table 1. Cont.

Wildlife Value Orientation Statements a
CFA Reliability Analysis

Factor
Loadings c

Item Total
Correlation

Alpha if Item
Deleted

Cronbach’s
Alpha

Hunting is cruel and inhumane to the animals. b 0.54 0.57 0.52
Hunting does not respect the lives of animals. b 0.59 0.59 0.51

People who want to hunt should be provided the opportunity to do so. 0.69 0.42 0.68
Mutualism 0.86

Social affiliation beliefs 0.77
We should strive for a world where humans and fish and wildlife can live side by

side without fear. 0.55 0.46 0.74

I view all living things as part of one big family. 0.66 0.60 0.66
Animals should have rights similar to the rights of humans. 0.82 0.53 0.70

Wildlife is like my family and I want to protect it. 0.81 0.61 0.66
Caring beliefs 0.81

I care about animals as much as I do for people. 0.77 0.48 0.79
It would be more rewarding to me to help animals rather than people. 0.51 0.43 0.79

I take great comfort in the relationships I have with animals. 0.69 0.68 0.73
I feel a strong emotional bond with animals. 0.82 0.72 0.71

I value the sense of companionship I receive from animals. 0.75 0.62 0.75
a Variables coded on seven-point scales ranging from 1 (Strongly disagree) to 7 (Strongly agree); b Item was reverse-coded prior to analysis;
c All t values for standardized factor loadings were significant at p < 0.001.

Across scenarios, taking no action was highly unacceptable (acceptability 11–23%), and
harmful management strategies were also highly unacceptable (destruction at breeding sites
and shooting) in the least severe scenarios (crop damage and domestic animal predation:
acceptability 7–21%), although more controversial in the more severe scenario (disease
transmission: acceptability 17–36%) (Table 2). In contrast, management strategies that
are not harmful to wildlife were the most acceptable (compensation, fencing, vaccination,
provision of alternative food: acceptability 44–86%) except for compensation in the disease
transmission scenario (acceptability 13–18%).

Table 2. Logistic regression models of wildlife value orientation dimensions predicting the acceptability of wildlife
management strategies for different species and situations.

Acceptable (%) Unacceptable (%) Odds Ratio
Domination

Odds Ratio
Mutualism Nagelkerke R2

Brown bears damage crops
No action 23.1 76.9 0.76 ** 1.31 * 0.14

Compensation 60.4 39.6 1.21 1.27 * 0.04
Fencing 84.4 15.6 1.19 1.17 0.02

Trapping and relocation 38.6 61.4 1.41 ** 0.91 0.11
Shooting 7.4 92.6 1.28 * 0.80 * 0.11

Brown bears attack domestic animals
No action 21.9 78.1 0.65 *** 1.29 * 0.14

Compensation 60.7 39.3 1.28 * 1.27 * 0.08
Fencing 84.6 15.4 1.11 1.21 0.02

Trapping and relocation 41.0 59.0 1.65 *** 1.07 0.13
Shooting 10.0 90.0 1.68 *** 0.83 * 0.20

Red foxes attack domestic animals
No action 18.1 81.9 0.83 * 1.25 * 0.09

Compensation 44.1 55.9 1.27 * 1.31 * 0.08
Fencing 80.6 19.4 1.10 1.20 0.02

Destruction at breeding sites 20.1 79.9 1.57 ** 0.99 0.12
Shooting 16.9 83.1 1.88 *** 0.78 * 0.29

Red foxes transmit disease
No action 12.4 87.6 0.61 *** 1.07 0.15

Compensation 18.3 81.7 0.87 1.02 0.01
Vaccination 85.4 14.6 1.11 1.18 0.02

Destruction at breeding sites 17.4 82.6 2.12 *** 0.97 0.19
Shooting 25.3 74.7 2.86 *** 0.89 0.31

Coypus damage crops
No action 14.4 85.6 0.76 ** 1.02 0.12

Compensation 54.5 45.5 1.29 * 1.27 * 0.08
Provision of alternative food 78.3 21.7 0.94 1.02 0.00
Destruction at breeding sites 20.7 79.3 1.76 *** 1.14 0.17

Shooting 19.1 80.9 2.37 *** 1.10 0.25
Coypus transmit disease

No action 10.5 89.5 0.50 *** 0.88 0.18
Compensation 12.7 87.3 0.85 0.99 0.01

Provision of alternative food 68.7 31.3 0.91 1.11 0.01
Destruction at breeding sites 36.3 63.7 2.51 *** 1.17 0.28

Shooting 33.1 66.9 3.46 *** 1.23 0.36

* p < 0.05; ** p < 0.01; *** p < 0.001.
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Across species and scenarios, the predictive ability of WVOs was consistently larger for
the acceptability of strategies that are most harmful to wildlife (Table 2). WVOs explained
11–36% of the variance in shooting and 12–28% of it in destruction at breeding sites. WVOs
explained smaller amount of the variance in taking no action (9–18%) and trapping and
relocating (11–13%), while strategies that are not harmful to wildlife explained the smallest
amounts of the variance (0–8%). The predictive ability of WVOs for the most harmful
strategies also increased with the increasing severity of the scenarios. Percentages of the
explained variance varied between 11 and 29% in the crop damage and attacking domestic
animals scenarios and between 17 and 36% in the disease transmission scenarios for the
shooting and destruction at breeding sites management strategies.

Across species, the predictive ability of WVOs varied with species conservation status
and provenance (Table 2). WVOs explained larger amounts of the variance in the taking no
action strategy for the endangered native brown bear (14%) and the common native red fox
(9–15%) than for the common exotic coypu (12–18%). In contrast, differences were reversed
for the most harmful management strategies. WVOs explained smaller amounts of the
variance in shooting and/or destruction at breeding sites strategies for the endangered
native brown bear (11–20%) than for the common native red fox (12–31%) and the common
exotic coypu (17–36%).

Finally, domination was a better predictor than mutualism across scenarios and
management strategies (Table 2). Most importantly, the odds ratio for the acceptability
of shooting varied between 1.28 and 3.46 for domination and between 0.78 and 1.23 for
mutualism.

4. Discussion
4.1. The Predictive Ability of WVOs

In agreement with previous similar studies, WVOs were significant predictors of
the acceptability of strategies for managing mammal species [6–8]. In all scenarios, the
predictive ability of WVOs was consistently larger for the acceptability of strategies that are
lethal to wildlife (i.e., shooting, destruction at breeding sites) and smaller for strategies that
are not harmful to wildlife (i.e., compensation, fencing, vaccination, provision of alternative
food). Previous studies also reported similar trends [6–8]. The low predictive ability of
WVOs for strategies that are not harmful to wildlife suggested a low potential for conflict
among and within individuals. In contrast, the large predictability of WVOs for lethal
strategies, which also increased with the increasing severity of the management situation,
suggested a high potential for conflict among and within individuals. The public usually
reaches consensus for the application of non-harmful strategies for managing mammal
species [28–35]. In contrast, the more invasive, lethal strategies are most often highly
controversial among people, more so in the most severe management situations [28–35].
A conflict also involves an internal, within an individual, collision between values. An
individual holds various values [36], and one’s behavior is most often guided by more
than one value [5]. Let us suppose that a person holds the values of safety and respect
of life. In the context of wildlife management, there is a high internal collision of these
values when a red fox transfers deadly disease to people. In this example, values collide;
one must weigh people’s safety against the respect for the life of the red fox. To resolve
the internal collision, one value must assume priority over the other values [5,36]. WVOs
resolve internal collisions by prioritizing certain values over other values in the context
of wildlife [5]. Jacobs et al. [7] reported findings similar to ours and concluded that the
predictive ability of WVOs increases as the potential internal collision of values increases,
and that the potential internal collision of values increases as a function of the severity of
the management strategy for wildlife (e.g., fencing versus shooting) and the severity the
conflict situation (e.g., crop damage versus disease transmission).

Irrespective of the conflict situation, WVOs were better predictors of lethal strategies
for the coypu than for the red fox and the brown bear. These findings imply a higher poten-
tial for conflict for a common exotic than for a common native and, especially, a rare native
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species, both between and within individuals. Endangered brown bears are charismatic
species, conservation icons that people find attractive and likeable, although fearful [37,38].
Red foxes are also perceived as attractive animals, and people enjoy watching them [39]. In
contrast, people see coypus as “disgusting big rats”, intruders that threaten their property
and fear disease transmission from the rodent to domestic animals and ultimately to people
through the food chain, mainly via fecal contamination of food and water [40]. Indeed, in
Greece, people behave differently towards these species. They, mostly farmers, resort to
fencing for protecting their property from brown bears and red foxes, demanding compen-
sation when damage occurs [11,32]. They also ask for relocating individual animals that
have been habituated to the human presence and display aggressive behavior. In contrast,
farmers actively pursuit and illegally kill coypus when they find them on their land, fear-
ing losing their crops [30]. Previous research has shown that lethal strategies were more
acceptable and controversial for managing coypus than native pest species [28]. It also
seemed that people assigned relative priorities to the conservation of species and, hence,
to the respect of their life: first priority to the charismatic, rare, and native brown bear,
second priority to the charismatic, common red fox, and third priority to the uncharismatic,
common, and exotic coypu. Giving priority to the respect of life over impact management
helped reach a decision and thus eased the internal collision of values and lowered the
predicted ability of WVOs for brown bear management situations, as compared to those
for red foxes and especially coypus.

Our results suggest, in agreement with theoretical predictions [1,4,5,41] and previous
research [6–8], that people with a domination orientation were more likely to accept strate-
gies that imply harm to animals than people with a mutualism orientation. Domination
was also a better predictor than mutualism across scenarios and management strategies.
Previous research also suggested that domination had higher predictive ability than mu-
tualism in management situations involving both common and uncommon species [6–8].
In contrast, Hermann et al. [42] reported that mutualism was a better predictor of a con-
servation intervention, supporting the return of the endangered grey wolf (Canis lupus)
and European bison (Bison bonasus) in Germany. The level of endangerment of a species is
an important predictor of the support for wildlife conservation [37,38,43,44]. In addition,
people place higher values on species when they are rare and a lower value on species
perceived as common [45]. Based on such findings, Hermann et al. [42] and Jacobs et al. [7]
suggested that mutualism might better predict support for the conservation of rare species,
while domination might better explain support for the control of common species in com-
mon situations. The brown bear, similarly to the gray wolf and the European bison, is a rare,
endangered species, perceived by the public as attractive and worthy of protection [37,38].
However, we found, in contrast to the findings and predictions of Hermann et al. [42] and
Jacobs et al. [7], that domination was consistently a better predictor of the acceptability of
management strategies than mutualism. Another interesting finding from our study was
that the predictive ability for the acceptability of management strategies of domination
was lower and that of mutualism was higher in all the conflict situations that involved a
rare native species (brown bear) than in situations involving a common native (red fox)
and, more importantly, a common exotic species (coypu). Based on our findings and on
findings from previous research [6–8], we extend the arguments of Hermann et al. [42]
and Jacobs et al. [7] by further arguing that the interplay between situational context (e.g.,
conservation management versus conflict management), species conservation status (i.e.,
rare or common), and species provenance (native or exotic) determines which WVO, domi-
nation or mutualism, would be a better predictor of wildlife management interventions
and at what intensity. However, additional research is needed to further confirm such
patterns.

4.2. Management Implications

Research has shown that management plans and strategies incorporating WVOs are
more likely to be accepted by the public and, therefore, more effective [46–48]. The high pre-
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dictive ability of WVOs in our study suggests that WVOs could help managers to measure
support for management strategies and make informed management decisions [49]. WVOs
had higher predictive value for lethal strategies and lower predictive value for strategies
that do not cause harm to wildlife. This means that the internal conflict of values is higher
for lethal than for non-lethal strategies. As a result, non-lethal strategies are more easily
accepted by the public, while lethal strategies are more controversial. Therefore, managers
should preferably choose non-lethal strategies among these that are deemed effective for
managing a situation. Compensation, fencing, and trapping and relocation of nuisance
individuals have been found effective for reducing the damage of human property by
brown bears [11]. Compensation and fencing have been found effective for reducing the
damage of human property by red foxes [50]. Vaccination is considered the most effective
strategy for eliminating rabies from red foxes and preventing the spread of disease to
domestic animals (predominantly dogs) and humans [13,14]. Managers should choose the
most effective among these non-lethal strategies, or a combination of them, for successfully
implementing wildlife impact management. In contrast, complete eradication is considered
as the most effective strategy for managing the invasive coypu, because of its behavioral
characteristics (high reproductive outcome, fast linear expansion across waterbodies due
to its habit to consume whole plants, including roots) [16–19,51]. As the internal conflict
for lethal strategies such as shooting and destruction at breeding sites appeared high,
managers should develop communication and outreach plans to raise public support for
the most suitable management strategies. Such plans should consider the WVOs of target
groups and be tailored to the needs and expectations of these groups. However, as WVOs
are relatively stable [1,5,52] and the internal conflict of values is intense in lethal strategies,
managers should keep in mind that communication and outreach plans are less likely to be
successful for lethal than for non-lethal strategies [7].

5. Conclusions

We measured the domination and mutualism WVOs of the Greek population and
examined their predictive ability for management strategies in several conflict situations.
The Greek public was more mutualism-oriented than domination-oriented; however, dom-
ination was a better predictor of conflict management acceptance than mutualism. The
predictive ability of WVOs was generally: (a) higher for non-lethal than for lethal strategies,
(b) higher in the more severe (i.e., disease transmission) than in the less severe conflict
situations (i.e., crop raiding, attacking domestic animals), (c) higher for common native
or exotic species than for rare native species. These findings would allow managers to
develop and implement effective, species- and situation-specific, management plans by in-
corporating the WVOs of public groups. Further research should be carried out to confirm
the findings of this and previous studies [6–8,42], regarding the predictive ability of WVOs
for conservation and management interventions in relation to intervention and situation
severity as well as species conservation status and provenance. In this study, we were inter-
ested in examining the survey participants’ preferences for wildlife management. We did
not provide them with information about the cost, effectiveness, technical feasibility, and
availability of the management strategies, neither did we assessed their knowledge about
these issues. Future research should also address these issues, because they would help
managers design targeted education and outreach programs aiming at reaching consensus
for the most suitable among the available management strategies.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/su132011335/s1, Table S1: The survey instrument.

Author Contributions: Conceptualization, V.L. and V.J.K.; investigation, I.E.; methodology, V.L.,
V.J.K., I.E., S.T. and A.T.; software, V.L.; validation, V.L. and V.J.K.; formal analysis, V.L. and V.J.K.;
resources, V.L., V.J.K., I.E., S.T. and A.T.; data curation, V.L. and V.J.K.; writing–original draft prepa-
ration.; V.L.; writing–reviewing and editing, V.L., V.J.K., I.E., S.T. and A.T.; visualization, V.L.;

https://www.mdpi.com/article/10.3390/su132011335/s1
https://www.mdpi.com/article/10.3390/su132011335/s1


Sustainability 2021, 13, 11335 10 of 12

supervision, V.L. and V.J.K.; project administration, V.L. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and adhered to the ethical standards laid out by the Research and Academic
Committee of the International Hellenic University.

Informed Consent Statement: We sought informed consent from all the participants and maintained
anonymity at all stages of the research.

Data Availability Statement: The data presented in this study are available on reasonable request
from the corresponding author.

Acknowledgments: We thank the survey participants for sharing their time and opinion with us. We
also thank three anonymous reviewers whose comments and suggestions helped greatly improve
the manuscript.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Manfredo, M.J.; Teel, T.L.; Henry, K.L. Linking society and environment: A multilevel model of shifting wildlife value orientations

in the Western United States. Soc. Sci. Q. 2009, 90, 407–427. [CrossRef]
2. Teel, T.L.; Manfredo, M.J. Understanding the diversity of public interests in wildlife conservation. Conserv. Biol. 2010, 24, 128–139.

[CrossRef] [PubMed]
3. Fulton, D.C.; Manfredo, M.J.; Lipscomb, J. Wildlife value orientations: A conceptual and measurement approach. Hum. Dimens.

Wildl. 1996, 1, 24–47. [CrossRef]
4. Homer, P.M.; Kahle, L.R. A structural equation test of the value-attitude-behavior hierarchy. J. Personal. Soc. Psychol. 1988, 54,

638–646. [CrossRef]
5. Rokeach, M. The Nature of Human Values; Free Press: New York, NY, USA, 1973.
6. Sijtsma, M.T.J.; Vaske, J.J.; Jacobs, M.H. Acceptability of lethal control of wildlife that damage agriculture in the Netherlands. Soc.

Nat. Resour. 2012, 25, 1308–1323. [CrossRef]
7. Jacobs, M.H.; Vaske, J.J.; Sijtsma, M.T.J. Predictive potential of wildlife value orientations for acceptability of management

interventions. J. Nat. Conserv. 2014, 22, 377–383. [CrossRef]
8. Glas, Z.E.; Getson, J.M.; Prokopy, L.S. Wildlife value orientations and their relationships with mid-size predator management.

Hum. Dimens. Wildl. 2019, 24, 418–432. [CrossRef]
9. Legakis, A.; Maragou, P. The Red Data Book of Threatened Animals of Greece; Hellenic Zoological Society: Athens, Greece, 2009.
10. Karamanlidis, A.A.; de Gabriel Hernando, M.; Krambokoukis, L.; Gimenez, O. Evidence of a large carnivore population recovery:

Counting bears in Greece. J. Nat. Conserv. 2015, 27, 10–17. [CrossRef]
11. Karamanlidis, A.A.; Sanopoulos, A.; Georgiadis, L.; Zedrosser, A. Structural and economic aspects of human–bear conflicts in

Greece. Ursus 2011, 22, 141–151. [CrossRef]
12. Papageorgiou, N.K.; Sfougaris, A.I.; Christopoulou, O.G.; Vlachos, C.G.; Petamidis, J.S. Food habits of the red fox in Greece. Acta

Theriol. 1988, 33, 313–324. [CrossRef]
13. Tasioudi, K.E.; Iliadou, P.; Agianniotaki, E.I.; Robardet, E.; Liandris, E.; Doudounakis, S.; Tzani, M.; Tsaroucha, P.; Picard-Meyer, E.;

Cliquet, F.; et al. Recurrence of animal rabies, Greece, 2012. Emerg. Infect. Dis. 2014, 20, 326–328. [CrossRef]
14. Tsiodras, S.; Dougas, G.; Baka, A.; Billinis, C.; Doudounakis, S.; Balaska, A.; Georgakopoulou, T.; Rigakos, G.; Kontos, V.;

Tasioudi, K.E.; et al. Re-emergence of animal rabies in northern Greece and subsequent human exposure, October 2012–March
2013. Euro Surveill. 2013, 18, 20474. [CrossRef]

15. Parera, A. Los Mamíferos de Argentina y la Región Austral de Sudamérica; El Ateneo: Buenos Aires, Argentina, 2002.
16. Bertolino, S.; Genovesi, P. Semiaquatic mammals introduced into Italy: Case studies in biological invasion. In Biological Invaders in

Inland Waters: Profiles, Distribution, and Threats; Gherardi, F., Ed.; Springer: Dordrecht, The Netherlands, 2007; pp. 175–191.
17. Carter, J.; Leonard, B.P. A review of the literature on the worldwide distribution, spread of, and efforts to eradicate the coypu

(Myocastor coypus). Wildl. Soc. Bull. 2002, 30, 162–175. [CrossRef]
18. Panzacchi, M.; Cocchi, R.; Genovesi, P.; Bertolino, S. Population control of coypu Myocastor coypus in Italy compared to eradication

in UK: A cost-benefit analysis. Wildl. Biol. 2007, 13, 159–171. [CrossRef]
19. Randall, L.A.J.; Foote, A.L. Effects of managed impoundments and herbivory on wetland plant production and stand structure.

Wetlands 2005, 25, 38–50. [CrossRef]
20. Lowe, S.; Browne, M.; Boudjelas, S.; De Poorter, M. 100 of the World’s Worst Invasive Alien Species. A Selection from the Global Invasive

Species Database; IUCN/SSC Invasive Species Specialist Group (ISSG): Auckland, New Zealand, 2004.
21. Redpath, S.M.; Bhatia, S.; Young, J. Tilting at wildlife: Reconsidering human–wildlife conflict. Oryx 2015, 49, 222–225. [CrossRef]

http://doi.org/10.1111/j.1540-6237.2009.00624.x
http://doi.org/10.1111/j.1523-1739.2009.01374.x
http://www.ncbi.nlm.nih.gov/pubmed/19961511
http://doi.org/10.1080/10871209609359060
http://doi.org/10.1037/0022-3514.54.4.638
http://doi.org/10.1080/08941920.2012.684850
http://doi.org/10.1016/j.jnc.2014.03.005
http://doi.org/10.1080/10871209.2019.1622820
http://doi.org/10.1016/j.jnc.2015.06.002
http://doi.org/10.2192/URSUS-D-10-00016.1
http://doi.org/10.4098/AT.arch.88-25
http://doi.org/10.3201/eid2002.130473
http://doi.org/10.2807/ese.18.18.20474-en
http://doi.org/10.2307/3784650
http://doi.org/10.2981/0909-6396(2007)13[159:PCOCMC]2.0.CO;2
http://doi.org/10.1672/0277-5212(2005)025[0038:EOMIAH]2.0.CO;2
http://doi.org/10.1017/S0030605314000799


Sustainability 2021, 13, 11335 11 of 12

22. Vaske, J.J. Survey Research and Analysis: Applications in Parks, Recreation and Human Dimensions; Venture Publishing Inc.: State
College, PA, USA, 2008.

23. ELSTAT (Hellenic Statistical Authority). Population Census. 2011. Available online: http://www.statistics.gr/portal/page/
portal/ESYE/PAGE-census2011 (accessed on 9 October 2021). (In Greek).

24. United Nations, Department of Economic and Social Affairs, Population Division. World Urbanization Prospects: The 2018
Revision (ST/ESA/SER.A/420). United Nations. Available online: https://population.un.org/wup/Publications/Files/WUP2
018-Report.pdf (accessed on 9 October 2021).

25. Liordos, V.; Kontsiotis, V.J.; Eleftheriadou, I.; Telidis, S.; Triantafyllidis, A. Wildlife value orientations and demographics in Greece.
Earth 2021, 2, 457–467. [CrossRef]

26. Schreiber, J.B.; Nora, A.; Stage, F.K.; Barlow, E.A.; King, J. Reporting structural equation modeling and confirmatory factor
analysis results: A review. J. Educ. Res. 2006, 99, 323–337. [CrossRef]

27. Nunnally, J.C. Psychometric Theory, 2nd ed.; McGraw-Hill: New York, NY, USA, 1978.
28. Liordos, V.; Kontsiotis, V.J.; Georgari, M.; Baltzi, K.; Baltzi, I. Public acceptance of management methods under different

human–wildlife conflict scenarios. Sci. Total Environ. 2017, 579, 685–693. [CrossRef]
29. Liordos, V.; Kontsiotis, V.J.; Nevolianis, C.; Nikolopoulou, C.E. Stakeholder preferences and consensus associated with managing

an endangered aquatic predator: The Eurasian otter (Lutra lutra). Hum. Dimens. Wildl. 2019, 24, 446–462. [CrossRef]
30. Liordos, V.; Kontsiotis, V.J.; Emmanouilidou, F. Understanding stakeholder preferences for managing red foxes in different

situations. Ecol. Process. 2020, 9, 20. [CrossRef]
31. Kontsiotis, V.J.; Vadikolios, G.; Liordos, V. Acceptability and consensus for the management of game and non-game crop raiders.

Wildl. Res. 2020, 47, 296–308. [CrossRef]
32. Frank, B.; Monaco, A.; Bath, A.J. Beyond standard wildlife management: A pathway to encompass human dimension findings in

wild boar management. Eur. J. Wildl. Res. 2015, 61, 723–730. [CrossRef]
33. Heneghan, M.D.; Morse, W.C. Acceptability of management actions and the potential for conflict following human-black bear

encounters. Soc. Nat. Resour. 2019, 32, 434–451. [CrossRef]
34. Sponarski, C.C.; Vaske, J.J.; Bath, A.J. Differences in management action acceptability for coyotes in a National Park. Wildl. Soc.

Bull. 2015, 39, 239–247. [CrossRef]
35. Treves, A.; Wallace, R.B.; Naughton-Treves, L.; Morales, A. Co-managing human–wildlife conflicts: A review. Hum. Dimens. Wildl.

2006, 11, 383–396. [CrossRef]
36. Schwartz, S.H. A theory of cultural value orientations: Explication and applications. Comp. Sociol. 2006, 5, 137–182. [CrossRef]
37. Liordos, V.; Kontsiotis, V.J.; Anastasiadou, M.; Karavasias, E. Effects of attitudes and demography on public support for

endangered species conservation. Sci. Total Environ. 2017, 595, 25–34. [CrossRef]
38. Knight, A.J. “Bats, snakes and spiders, Oh my!” How aesthetic and negativistic attitudes, and other concepts predict support for

species protection. J. Environ. Psychol. 2008, 28, 94–103. [CrossRef]
39. König, A. Fears, attitudes and opinions of suburban residents with regards to their urban foxes: A case study in the community

of Grünwald—A suburb of Munich. Eur. J. Wildl. Res. 2008, 54, 101–109. [CrossRef]
40. Wilson, D.E.; Lacher, T.E.; Mittermeier, R.A. (Eds.) Handbook of the Mammals of the World. Vol. 6. Lagomorphs and Rodents I; Lynx

Edicions: Barcelona, Spain, 2008.
41. Manfredo, M.J. Who Cares about Wildlife? Springer: New York, NY, USA, 2008.
42. Hermann, N.; Voss, C.; Menzel, S. Wildlife value orientations as predicting factors in support of reintroducing bison and of

wolves migrating to Germany. J. Nat. Conserv. 2013, 21, 125–132. [CrossRef]
43. Liordos, V.; Kontsiotis, V.J.; Kokoris, S.; Pimenidou, M. The two faces of Janus, or the dual mode of public attitudes towards

snakes. Sci. Total Environ. 2018, 621, 670–678. [CrossRef] [PubMed]
44. Tkac, J. The effects of information on willingness-to-pay values of endangered species. Am. J. Agric. Econ. 1998, 80, 1214–1220.

[CrossRef]
45. Leong, K.M. The tragedy of becoming common: Landscape change and perceptions of wildlife. Soc. Nat. Resour. 2009, 23, 111–127.

[CrossRef]
46. Bruskotter, J.T.; Vaske, J.J.; Schmidt, R.H. Social and cognitive correlates of Utah residents’ acceptance of lethal control for wolves.

Hum. Dimens. Wildl. 2009, 14, 119–132. [CrossRef]
47. Sharp, R.L.; Larson, L.R.; Green, G.T. Factors influencing public preferences for invasive alien species management. Biol. Conserv.

2011, 144, 2097–2104. [CrossRef]
48. Straka, T.M.; Kendal, D.; van der Ree, R. When ecological information meets high wildlife orientations: Influencing preferences of

nearby resident for urban wetlands. Hum. Dimens. Wildl. 2016, 21, 538–554. [CrossRef]
49. Bright, A.D.; Manfredo, M.J.; Fulton, D.C. Segmenting the public: An application of value orientations to wildlife planning in

Colorado. Wildl. Soc. Bull. 2000, 28, 218–226. [CrossRef]
50. Macdonald, D.W.; Tattersall, F.H.; Johnson, P.J.; Carbone, C.; Reynolds, J.C.; Langbein, J.; Rushton, S.P.; Shirley, M.D.F. Management

and Control of Populations of Foxes, Deer, Hares and Mink in England and Wales, and the Impact of Hunting with Dogs; A Report to the
Committee of Inquiry into Hunting with Dogs; The Stationery Office: London, UK, 2000.

http://www.statistics.gr/portal/page/portal/ESYE/PAGE-census2011
http://www.statistics.gr/portal/page/portal/ESYE/PAGE-census2011
https://population.un.org/wup/Publications/Files/WUP2018-Report.pdf
https://population.un.org/wup/Publications/Files/WUP2018-Report.pdf
http://doi.org/10.3390/earth2030027
http://doi.org/10.3200/JOER.99.6.323-338
http://doi.org/10.1016/j.scitotenv.2016.11.040
http://doi.org/10.1080/10871209.2019.1622821
http://doi.org/10.1186/s13717-020-00224-x
http://doi.org/10.1071/WR19083
http://doi.org/10.1007/s10344-015-0948-y
http://doi.org/10.1080/08941920.2018.1556756
http://doi.org/10.1002/wsb.535
http://doi.org/10.1080/10871200600984265
http://doi.org/10.1163/156913306778667357
http://doi.org/10.1016/j.scitotenv.2017.03.241
http://doi.org/10.1016/j.jenvp.2007.10.001
http://doi.org/10.1007/s10344-007-0117-z
http://doi.org/10.1016/j.jnc.2012.11.008
http://doi.org/10.1016/j.scitotenv.2017.11.311
http://www.ncbi.nlm.nih.gov/pubmed/29197286
http://doi.org/10.2307/1244227
http://doi.org/10.1080/08941920802438642
http://doi.org/10.1080/10871200802712571
http://doi.org/10.1016/j.biocon.2011.04.032
http://doi.org/10.1080/10871209.2016.1198851
http://doi.org/10.2307/4617305


Sustainability 2021, 13, 11335 12 of 12

51. Gosling, L.M.; Baker, S.J. The eradication of muskrats and coypus from Britain. Biol. J. Linn. Soc. 1989, 38, 39–51. [CrossRef]
52. Jacobs, M.H.; Vaske, J.J.; Teel, T.L.; Manfredo, M.J. Human dimensions of wildlife. In Environmental Psychology: An Introduction;

Steg, L., van den Berg, A.E., de Groot, J.I.M., Eds.; Blackwell: Chicester, UK, 2012; pp. 77–86.

http://doi.org/10.1111/j.1095-8312.1989.tb01561.x

	Introduction 
	Materials and Methods 
	Sampling Protocol and Sample Size 
	Survey Design 
	Data Analysis 

	Results 
	Discussion 
	The Predictive Ability of WVOs 
	Management Implications 

	Conclusions 
	References

