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Parallel to trends in North America and elsewhere in Europe, the number of large carni-
vores is slowly increasing in Hungary, including within the Bükk National Park (BNP). 
After almost a century of absence, the wolf (Canis lupus) re-entered the BNP in 2010, and 
human-wolf conflicts of livestock depredation and competition for wild game immediate-
ly followed. Local acceptance is a key factor in successful large carnivore conservation and 
coexistence. Utilizing a household questionnaire administered in 3 local villages and semi-
structured interviews with key stakeholders, in this exploratory study we assessed local at-
titudes and the suite of demographic, socio-economic, and cultural variables which shape 
them, and their implications towards wolf management in BNP. Our results are similar to 
global trends, namely attitudes are varied towards institutions responsible for wolf man-
agement, and towards wolves themselves with Wolf Attitude Index values ranging from 
–20 to 22 (M = 0.59, SD = 10.874, n = 51) reflecting positive, neutral and negative sentiments. 
We demonstrate that attitudes towards wolves are largely determined by communication 
channels concerning wolf knowledge and hunting orientation. These factors are discussed, 
along with recommendations towards expanded research and enhanced coexistence.

Keywords: Bükk National Park, Canis lupus, human-wildlife conflict, Hungary, wolf con-
servation

INTRODUCTION

In Hungary, similarly to elsewhere in Europe, the numbers of grey wolf 
(Canis lupus) radically diminished by the end of the 19th century, and was sub-
sequently extirpated from the country. This situation continued until the end 
of the 1980s and, since it was not listed as a protected animal, the shooting of 
lone individuals was permitted, moreover, encouraged (Szemethy et al. 2004). 
However, akin to other areas of Europe (Barkham 2017, Chapron et al. 2014, 
Herzog 2018), the numbers of wolves in Hungary started a spontaneous, ca-
pricious, but growing trend since the 1990s (Heltai 2002, Szemethy et al. 2004). 
Wolves in Europe now number c. 17,000 (of which 13,000 to 14,000 are within 
the EU) in nine populations (LCIE 2019). The legal status of wolves in the Euro-
pean Union is directly specified in the Habitats Directive (92/43/EEC) where by 
default wolf populations are listed under Annexes II and IV, although there are 
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some exceptions and derogations (Kaczensky et al. 2013). In Hungary, wolves 
were classified as a ‘protected’ species in 1993, and then as ‘strictly protected’ 
in 2001 (Szemethy et al. 2004). The last published estimate of wolves in Hun-
gary is limited to about 10-25 individuals (Kaczensky et al. 2013).

In Bükk National Park (BNP), located in north-east Hungary, and consti-
tuting the southernmost part of the north-western Carpathians, the continu-
ous presence of grey wolf has been recognized since 2010, when an injured 
wolf was observed, and human-wolf conflicts immediately ensued. In sub-
sequent years wolves repeatedly depredated on livestock (or were accused 
of depredations caused by dogs), and the institution largely responsible for 
wild game management in BNP issued a damage compensation complaint 
towards BNP Directorate (hereafter BNPD) for wolf damage to wild game, 
and for which a wolf was also illegally shot (BNPD 2011, 2014, 2015, 2016). 
The proof of not only wolf presence, but later wolf reproduction, in the park 
received widespread media coverage (BNPD 2014, 2015), and fostered the 
public promotion of large carnivores and the ecological services they provide 
by the BNPD (BNPD 2016). Thus, the spontaneous re-appearance of wolves in 
BNP immediately created a divergence of perceptions: one identifying wolves 
as depredators of livestock and competitors for wild game, and another, ap-
plauding wolf conservation.

In general, wolves generate strong feelings that vary widely among dif-
ferent cultural groups, producing both passionate supporters and enemies 
(Boitani 1995, Primm & Clark 1996, Linnell 2013). On one hand, the con-
servation of wolves has increasing cultural support, due to their aesthetic 
and cultural value (Sillero-Zubiri et al. 2004, Mech & Boitani 2010, Linnell 
2013), as well as their increasingly appreciated role as apex predators (Mech 
2017), although this has purportedly often been exaggerated and lacks ample 
evidence (Allen et al. 2017).

Conversely, from a human-wildlife conflict perspective, wolves are con-
sidered ‘problematic’ animals, chiefly due to the material loss caused by dep-
redation on (often unattended) livestock (Russo et al. 2016), and competition 
for wild game, whether real or perceived. Also, commonly, the perceived fear 
and risk of wolf attacks on humans is high, especially in areas where wolves 
have re-appeared after a long period of absence (Linnell 2013). Wolves are 
less tolerated by human populations than other large carnivores, for example, 
the coverage of wolf attacks in the media can be thirty-fold higher compared 
to bears, and often wolves are held responsible for more damage than other 
carnivores even if objective analysis proves otherwise (Rigg et al. 2011, Lin-
nell 2013, Fernández-Gil et al. 2016). Furthermore, misinformation and ru-
mours that exaggerate or downplay the risks that wolves pose, or that imply 
that wolves have been secretly and illegally reintroduced (as opposed to have 
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recolonized an area naturally), is common not only in society, but in higher 
levels of decision-making as well (Skogen & Krange 2003).

The impact of human-wolf conflicts is not always financial in nature: 
e.g. in the case of livestock depredation, the loss is also perceived as indirect 
evidence for a lack of respect from society (usually in favour of large carni-
vores) towards the farming profession, and such incidents are being either 
greatly exaggerated or utterly down-played by various actors (Linnell 2013). 
Frustration toward authorities and the lack of adequate management actions 
also generate negative attitudes towards wolves (Pohja-Mykra & Kurki 2014) 
and, according to Heberlein (2012), for farmers, the wolf can be a symbol of 
urban society’s dominance, embodying alien values about the use of animals 
and natural resources. Thus, large carnivores can become surrogates of other, 
general symptoms of a changing society such as rural depopulation, separa-
tion of urban and conservative rural values, decline of traditional rural eco-
nomic activities and the concomitant physical transformation of landscapes, 
or new legislation (e.g. species protection and land use restrictions) that origi-
nate from ‘far away’ levels that many rural people feel powerless to influence 
(Linnell 2013, Pohja-Mykra & Kurki 2014, Hojberg et al. 2016). This low level 
of tolerance appears to be greater in areas where the species return after long 
periods of absence, and in areas where protection is imposed on previously 
hunted populations (Linnell 2013).

While a number of both rural and urban publics support the underly-
ing principle of large carnivore conservation in Europe (Linnell 2013, Wech-
selberger et al. 2005), some analyses reveal that particular attributes can be 
strong predictors of increased tolerance (Johansson & Karlsson 2011), in-
cluding higher education, younger age, being male, and urban residence 
(Naughton-Treves et al. 2003, Pohja-Mykra & Kurki 2014).

BNP is located in a rural area in the socio-economically least advanta-
geous region of Hungary, and has been impaired by high rates of unemploy-
ment, poverty, and emigration of active age groups from the region to more 
prosperous regions (Roaf et al. 2014, KSH 2016, Anon 2017). Therefore, both fi-
nancial and non-financial attributes of human-wolf conflicts are likely to have 
a significant impact on local residents. Fritts et al. (2003) highlight that in such 
cases where wolves are returning after extended periods of absence, local peo-
ple often turn to government and local authorities at the slightest appearance 
of conflict and, if unresolved, intolerance escalates towards both the predators 
themselves and often towards the institutions responsible for managing wild-
life. As wolves are slowly gaining a foothold in BNP, a space for both ecological 
and social research is nascent, particularly on how local communities respond 
to their presence. This research is critical, as large carnivores are vulnerable 
and often controversial taxa, and any poorly designed management interven-
tion could rapidly destroy the success of their long term survival (Dalerum et 
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al. 2009, Herzog 2018, Mattson 2004). To our knowledge, no study has been 
carried out of this nature in Hungary, thus the main objectives of our trial 
study were to (i) assess and describe the direction and strength of attitudes 
towards wolves and wolf management, (ii) identify which factors significantly 
contribute to these attitudes, and (iii) identify key challenges of wolf conserva-
tion and possible solutions by which they can be addressed.

METHODS

In order to carry out this exploratory study, we utilized a mixed method approach 
including a face-to-face questionnaire on a random sample of households, and semi-struc-
tured interviews with an initial suite of key stakeholders.

Study area

BNP was established in 1977 as the third national park in Hungary, and now covers 
43,168.8 ha (BNPD 2017a) as part of the Natura 2000 network. The park comprises 94.27% 
forest, 3.35% grassland (meadow and pasture), 1.95% withdrawn from cultivation, 0.42% 
arable land, and 0.01% vineyards and orchards. BNP is situated in two counties, the larger 
part (65%) in Borsod-Abaúj-Zemplén County, while the smaller (35%) in Heves County. 
Approximately 97.7% of the park is state owned, with the Egererdő Forestry Company 
managing the western side and the Északerdő Forestry Company the eastern side. Only 
2.5% of the area is directly managed by the BNPD, the larger entity which oversees nature 
conservation (including wolf management) over a wider operational area in this region of 
Hungary (BNPD 2017a, Mihók et al. 2017).

Although there are a number of villages that are located within/adjacent to BNP, three 
were selected for this initial study (Szilvásvárad, Nagyvisnyó, Répáshuta; Fig. 1) as these 
were determined by BNP staff to be the most impacted by BNP wildlife management. Szil-
vásvárad is the largest in our sample (Table 1) and touristic in nature, being a point from 
where many visitors approach BNP. There are several hotels and guesthouses in the village, 
livestock breeding is not prevalent, and the village is well connected by public transport to 
a nearby larger urban center (Eger). Nagyvisnyó is a smaller settlement about 5km from 
Szilvásvárad, having a rural profile, with negligible tourism. Répáshuta is a relatively small 
isolated village within BNP, with chief activities being forestry, hunting, and logging.

Questionnaire

The questionnaire had 45 items (Supplementary Material), organized into three sec-
tions based largely on pre-defined attributes. The first section constituted closed questions 
on demographic and socio-economic factors. The second section contained both closed and 
open-ended questions on the respondent’s relationship to BNPD, knowledge on wolves 
and wolf management, and accounts of direct experience with wolves. The third section 
comprised Likert scale statements on attitudes towards wolves and wolf management.

The questionnaire was administered to 51 randomly selected households (CI = 11.5, 
CL = 90%; Table 1) from April to May 2017. Only adult persons were surveyed, on a volun-
tary basis with informed consent, adhering to our research ethics protocol. Random sam-
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pling was executed using a directory of households obtained from the municipality, assign-
ing a serial number to each household, and then selecting the households with a random 
number generator tool. If the selected household turned out to be uninhabited (e.g. the house 
was empty, functions as a weekend house/ tourist guesthouse), the “left-two” rule was ap-
plied, i.e. the second house to the left side was targeted to replace the uninhabited house. The 
same rule was applied if nobody was at home after two survey attempts on different days.

Although our original sample size was 98, many households were found to be unin-
habited (either abandoned, for sale, or only used as summer cottages) which, due to time 
constraints, reduced our final sample size. Although this is a potential limitation of our 
study, due to the perceived homogenous nature of small communities, a weaker confidence 
interval is theoretically acceptable in social surveys (Schutt 2016), and our qualitative data 
provides complementary information. Also, research has proven that the household unit 
rather than individuals may be a critical element to consider wildlife value orientations, 
which shape attitude and behaviour toward wildlife (Clark et al. 2017). Second, the fact 

Table 1. Population and sample of selected villages (data source: KSH 2017a, 2017b).
Village Population Households Sampled households (n /%)
Répáshuta 445 176 12 / 6.82
Nagyvisnyó 1001 443 14 / 3.16
Szilvásvárad 1684 696 25 / 3.59
Total 3130 1315 51 / 3.88

Fig. 1. The location of BNP in Hungary (inset) and study villages (underlined)



Acta Zool. Acad. Sci. Hung. 65, 2019

200 ANTHONY, B. P. & TARR, K.

that only explicit attitudes were tested is a limitation, e.g., in smaller and closer communi-
ties, group pressure and strong normative pressures can influence the expression of ex-
plicit attitudes (Pohja-Mykra & Kurki 2014). These limitations were carefully considered 
in the analysis of the results, as we do not generalize beyond the sampled households.

Analyses

We summarized demographic and socio-economic variables using univariate statis-
tics available in SPSS version 22.0 (IBM Corp. 2013), and according to variable type. Where 
distributions are not normal, non-parametric tests are used. Correlation analyses between 
variables was conducted according to variable type, with alpha set at .05.

Community attitudes towards wolves and wolf management were measured by re-
sponses to 14 related statements with five possible responses (1 = fully agree, 2 = somewhat 
agree, 3 = neither agree nor disagree, 4 = somewhat disagree, 5 = fully disagree). Four state-
ments were intentionally reversed so final scores on these statements were then converted 
back to match the direction of attitude with other statements. Individual responses to the 
statements were then converted to numeric values (–2 = very negative, –1 = somewhat 
negative, 0 = neutral, 1 = somewhat positive, 2 = very positive) and summed to create a 
single Wolf Attitude Index (WAI), i.e. a composite interval level scale of our Likert-type 
statements. Although Likert-type scales are technically ordinal scales, they can be treated 
as continuous variables and normal theory statistics can be utilized, particularly when 
there are 5 or more categories (Zumbo & Zimmerman 1993). Cronbach’s alpha, an index 
of reliability of a set of items measuring a single uni-dimensional latent construct (Cron-
bach 1951), was utilized on the attitude index to eliminate items. Correlation analyses were 
carried out to identify which variables were significantly correlated with WAI score, and 
Factorial ANOVA was eventually conducted to measure main and interaction effects of 
categorical independent variables on WAI score.

The respondents’ answers to open-ended questions and other comments were coded 
based on the major observed human-wolf relation concepts (dis/trust in authorities, fear, 
economic disadvantage due to wolf conflicts, wolves’ role in ecosystem maintenance, etc.), 
and were used as additional qualitative results to identify local characteristics, and to assist 
interpretation of quantitative data.

Semi-structured interviews with key informants

To better understand the diversity of local socio-economic characteristics and moti-
vations in terms of nature conservation and wolf management, we interviewed an initial 
set of six key informants including two livestock breeders, a BNPD employee, guesthouse 
owner, wild game manager, and a local educator. The interview questions targeted knowl-
edge and opinions on: wolves in general, and in BNP; impact of wolves on wildlife, hu-
man safety, livestock, and the ecosystem; eventual wolf-human conflict events; and wolf 
management in BNP.

The content of our semi-structured interviews with stakeholders were analysed utiliz-
ing content analysis according to emergent themes (Krippendorff 2004), in order to discern 
local characteristics, identify unknown and unexpected factors and causalities, and recount 
the situation from the respondents’ point of view (Flick et al. 2010). Also, qualitative analy-
sis complemented the questionnaire results through differentiation and intensification.
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RESULTS

Socio-demographic profile

Our sample consisted of 32 female and 19 male respondents, with ages 
ranging from 22 to 94 (M = 59.4, SD = 17.67). Household size was relatively 
small, ranging from one to six (median = 2.00, n = 51), with a large majority of 
respondents (84.3%) having lived in their village for >30 years. Most respond-
ents’ highest level of education was secondary school in all villages (74.5%), 
reflecting the age composition, as there is a significant, inverse relationship 
between age and level of education (Spearman’s rho = –0.447, n = 51, p < 0.01). 
Most respondents are retired (51%), and none claimed to be unemployed, al-
though a few respondents indicated they are informally employed or only 
employed in seasonal jobs. One third of our respondents reported to own 
livestock, which predominantly consist of poultry (31.4%; all three villages), 
rabbits (9.8%; all three villages), pigs (5.9%; Nagyvisnyó and Répáshuta) and 
horses (4.0%; Répáshuta and Szilvásvárad).

Relationship to BNPD

Although 18.4% of our respondents indicated that they never visit BNP, 
one half noted that they venture into the park at least monthly for a variety 
of reasons (especially those from Répáshuta, 90.9%). Reasons for visitation 
includes hiking (70.6%), collecting mushrooms and/or firewood (51.0%), sport 
(15.7%), employment (13.7%), and to hunt (3.9%). About one in five of our re-
spondents indicated that they are, or had been, working in a forestry-related 
job, with most of these being from Répáshuta.

In the course of our surveys, seven respondents (14%) voiced their frus-
tration about some aspects of management activities in BNP, which is linked 
to restriction on natural resource use (especially firewood collection), limita-
tion of seasonal jobs in logging, damage caused by wild game, or to perceived 
frustrations caused by modern forestry practices (attributing pest damages to 
leaving dead wood in the forest).

“Because of the environmentalists we are not allowed to collect firewood any-
more, although it was possible for many decades. There are too many foxes and eagles, 
killing the hens. It used to be different earlier.” / retired male, Nagyvisnyó /

“There are no jobs because of BNP. They do not allow logging anymore. The 
number of wild game has decreased, hunters are disappearing. There are lots of bugs 
in the yard and house, because dead wood is left in the forest.” / middle-aged for-
estry employee, Répáshuta /

“I am outraged by this new style of forestry. Local people used to always do 
some foraging – now it is illegal to even take a bunch of convallaria [Convollaria 
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majalis; Lily-of-the-valley]. They are not planting saplings anymore, they are just 
leaving everything without taking care. They only focus on protected plants, not on 
the common plants. The meadows are not reaped anymore, they have become wild 
and many plants went extinct. The forest must be kept in order.” / retired female, 
Szilvásvárad /

These spontaneous and voluntary comments suggest that nature (and 
by default wolf) conservation may be perceived as surrogates of other socio-
economic issues, such as lack of trust in authorities, livelihood restriction, or 
misunderstanding concerning management practices. This sentiment was 
confirmed by both the BNPD employee and educator we interviewed, and 
highlighted by one survey respondent:

“Wolf management should be the task of God only. We should spend money on 
hospitals, not on wolves. My daughter’s dog was killed by a neighbour, but the police did 
nothing - but if someone kills a wolf, they will have to go to prison. This is not fair … 
Wolves should be all killed or taken away to a zoo.” / female pensioner, Nagyvisnyó /

Experience with wolves

Six of our respondents (11.8%) claimed that they had seen a wolf in BNP. 
Details of these observations indicate that all encounters were from a distance 
(at least 50 m), and that the wolf had subsequently ran away. Three addi-
tional respondents indicated they have observed wolf tracks, including two 
who discovered the remains of prey predated by wolves (roe deer, Capreolus 
capreolus). However, 52.9% could recite stories from others’ wolf encounters.

None of our survey respondents stated that they had lost livestock to 
wolves (presumably because most livestock raised are poultry; cf Lanszki et al. 
2012), although 49% provided details of an incident elsewhere concerning wolf 
depredation on livestock. All narratives involved sheep attacks, with one indi-
cating an attack on a young foal, and another on cattle. About one in five of our 
respondents had also heard stories about wolves being shot, with time periods 
ranging from 2–25 years ago. However, both of the livestock breeders who 
were interviewed had lost sheep to wolves (one showed photographic evi-
dence), and expressed neutral to extremely negative attitudes towards wolves, 
depending on how dependent animal husbandry was to their livelihood.

Wolves and wolf management

Respondents indicated from where they had gained information about 
wolves, being allowed to state multiple sources. The most frequent (52.9%) 
medium mentioned was TV, followed by family/friends (31.4%), books (31.4%), 
brochures (29.4%), internet (23.5%), school (17.6%), and finally sign boards 
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(3.9%). In addition, nine respondents mentioned other sources including mov-
ies, BNPD personnel, and the presentation of a wolf trainer with live wolves 
in Szilvásvárad. Almost half (43.1%) of our respondents had heard stories 
from older villagers that wolves had once roamed the BNP area. These stories 
include accounts of wolves allegedly attacking a small child in a nearby vil-
lage some 80-90 years ago, and the last wolf being shot in 1919 in Bélapátfalva.

Managing for increasing wolf numbers by BNPD was also perceived in a 
negative light by some of our interviewees. Both the wild game management 
professional and a guesthouse owner expressed frustration that, because 
wolves have ‘significantly’ decreased game populations and/or altered their 
predictability, economic losses have resulted because less hunters are coming 
to the area.

To elicit knowledge concerning wolf biology and behaviour, respond-
ents were asked to estimate the normal pack size of wolves, and whether dogs 
and wolves could produce fertile offspring. According to Mech and Boitani 
(2003), pack sizes range from 4 to 12, which the vast majority of respondents 
(81%) correctly estimated, although respondent estimates ranged from 1–3 to 
as high as 21–30. Moreover, two-thirds correctly stated that wolves and dogs 
could successfully hybridize (Lescureux & Linnell 2014), including 78.1% of 
those who correctly estimated pack size. Respondents were also requested 
to provide an estimate of the current number of wolves in BNP, and indi-
cate whether they would prefer that number to decrease, remain the same, 
or increase. According to BNPD rangers, the current number is believed to be 

Fig. 2. Respondents’ estimated BNP wolf population and preference for future population 
(n  =  48)
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around 4–5, which was the highest class frequency of our respondents’ esti-
mates (32.6%; Fig. 2). Most people (50%) desired that the wolf numbers would 
decrease (or remain at zero), 79.2% of which even if they estimated the current 
wolf numbers to be ≤ 20. In contrast, 35.4% of respondents would prefer that 
the number not change, whilst only 14.6% would prefer an increase. A num-
ber of respondents who held favourable opinions towards wolves indicated 
their role in ecosystem structure and maintenance, and that attacks on people 
are unfounded.

“Wolves are removing the weaker/sick animals. Humans do harm to nature. 
Wolves do not attack humans, but bears do.” / retired male, Szilvásvárad /

“There are so many wild boars, but the wolves chase them away. Wolves control 
their population, and eat dead animals. Wolves are dangerous only if they come to the 
village” / retired male, Nagyvisnyó /

When respondents were asked ‘Who is responsible for wolf manage-
ment?’, 45.1% indicated ‘Forestry/Hunting company’, 40.8% answered ‘BNP 
Directorate’, whilst two people chose ‘Hungarian Nature Protection Agen-
cy’ (fictional), and four did not know. The results show that residents are 
split regarding the question whether wolf management is a nature protec-
tion or a forestry/wild game management issue. Five respondents remarked 
that wolves were deliberately introduced into BNP, with some claiming they 
know who introduced them.

Wolves were introduced by someone, this is 100% sure. The Bükk is too small for 
wolves, and wolves are not indigenous here. / retired female, Répáshuta /

Wolves were introduced deliberately, to keep the ecosystem healthier (to kill weak 
and sick prey) but now the wolf eats everything - I know exactly by whom they were 
introduced, but I am not allowed to tell it, but I know it for sure. / female pensioner, 
Nagyvisnyó /

Several others noted that although there is a system of compensation for 
wolf damage, it is inefficient, and not worth initiating the procedure, because 
the authorities ‘will not assign any compensation’. Both interviewed livestock 
owners, whose animals suffered wolf attacks, expressed their disappointment 
in wolf management and the handling of their cases, including promises of 
provision of electric fencing which never materialized.

Finally, respondents were provided with 14 statements to assess atti-
tudes towards wolves and their management at BNP. Respondent attitudes 
were varied, with a wide range of negative, neutral and positive responses, 
and scores ranging from 2.00–4.63 (Table 2).

Three items were removed (10, 12, 14) to increase scale reliability result-
ing in a Cronbach’s alpha value of 0.87, with a total of 11 items. Converted 
scores indicating attitude direction resulted in Wolf Attitude Index (WAI) val-
ues ranging from –20 to 22 (M = 0.59, SD = 10.874, n = 51; Fig. 3). One-third of 
all respondents had neutral scores ranging from –6.68 to 6.00.
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Fig. 3. Frequency and distribution of index scores towards wolves and their management 
at BNP (−22  =  strongly negative; 22  =  strongly positive)

Table 2. Mean response attitude scores on statements concerning wolves and their man-
agement at BNP (ranges from 1 = very negative to 5 = very positive). Italicized items 

represent those requiring reversed scoring (see Methods).
Item Mean SD

1 I only accept the presence of wolves if there would be some finan-
cial profit from them (e.g. fur sales)

4.63 1.113

2 Wolves are part of the beauty and wonder of nature. 3.55 1.591
3 Wolves should be protected so future generations can get to know them. 3.43 1.603
4 Wolves are ruthless, dangerous killers. 3.37 1.536
5 Wolves can attack children. 3.24 1.518
6 Wolves pose a threat to the safety of hikers. 3.12 1.558
7 Wolves pose a threat to livestock safety. 2.69 1.568
8 Wolves cause damage. 2.57 1.432
9 Wolves decimate wild game and thus cause damage. 2.53 1.528
10 Wolves are an important part of nature. 2.45 1.487
11 It should not be allowed that wolves populate the Bükk Hills. 2.31 1.503
12 Wolves pose a threat to residents’ safety. 2.25 1.481
13 I would be happy if the BNP wolf population would increase. 2.16 1.362
14 Wild boar cause a lot of damage. 2.00 1.456
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We tested for correlation between WAI scores and our captured socio-
demographic, BNPD relationship, and wolf knowledge and experience vari-
ables. Correlation analysis identified 11 factors significantly correlated with 
WAI scores. Stepwise elimination of factors due to collinearity and model con-
tribution resulted in only two factors significantly contributing to the model 
(hunt, infofamilyfriend). A two-way Factorial ANOVA was conducted to com-
pare the main effects of these two factors, and their interaction effect, on WAI 
score. Both factors involved two levels (yes, no), and were found to be statisti-
cally significant at the .05 significance level. The main effect for hunt yielded 
an F ratio of F(1,47) = 5.376, p < 0.05, indicating a significant difference between 
those who hunt (M = 9.33, SD = 11.676) and those who do not (M = 0.04, SD = 
10.715). Moreover, the main effect for infofamilyfriend yielded an F ratio of 
F(1,47) = 5.224, p < 0.05, indicating a significant difference between those who 
gain knowledge regarding wolves from family or close friends (M = –5.44, 
SD = 9.508) and those who do not (M = 3.34, SD = 10.446). The interaction effect 
was non-significant, F(1,47) = 0.591, p > 0.05.

DISCUSSION

Most of the mixed results found are aligned with other studies focusing 
on human-wolf (Treves et al. 2013) and park-people relationships in rural set-
tings (Anthony 2007). In a rural area where a once extirpated large carnivore 
re-enters, local attitudes can be negative (Linnell 2013), although many of 
our respondents held more neutral attitudes. This may be explained by the 
relatively small numbers of wolves in BNP, low frequency of personal (nega-
tive) encounters, and the relatively short time frame since their appearance 
(< 7 years). Expanding the sample size and spatial scope of survey respond-
ents would assist in determining the full breadth of attitudes towards wolves 
in the BNP vicinity.

Our respondents presented largely rational explanations and reasoning 
regarding their negative attitudes, which were concentrated around the con-
cept of material damage caused by wolves (items 7–9, Table 2), and not by fear 
(items 4–6, Table 2). At the same time, this result assumes that the perception 
of the risk of damage that wolves cause might be greater than the actual dam-
age, which is often manifested in human-wolf conflicts (Anthony & Szabo 
2011, Hojberg et al. 2016, Linnell 2013). The negligible role of fear is some-
what contrary to expectations based on the general phenomenon that fear of 
wolves attacking humans is exaggerated, especially in areas where the wolf 
re-appeared after a long period of absence (Linnell et al. 2002, Linnell 2013). 
Again, a wider analysis would help explicate these initial findings concerning 
perceived and real risks associated with wolves.
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Many respondents, even those with the lowest wolf-tolerance, presented 
more positive attitudes regarding the concept of attributing intrinsic or aes-
thetic value to wolves (items 1–3, Table 2). Consequently, we can assume that 
in terms of values, anthropocentrism may be less common amongst our re-
spondents than expected (Lute et al. 2016). Our respondents do value wolves 
per se; their concern is the territory of BNP being inadequate (too small and/
or close to human activities/settlements) for wolf populations. Therefore, resi-
dents are likely to be unaware that at high biomass density, wolves can adapt 
to relatively small territories in the proximity of humans (Kojola et al. 2016, 
Sillero-Zubiri et al. 2004). The fact that recreation is the most frequent pur-
pose to visit BNP also suggests that non-utilitarian values regarding nature 
is substantial amongst our respondents, i.e. they value their natural environ-
ment for its potential to provide aesthetic/recreational services. In addition, 
several respondents commented about wolves’ role in the ecosystem in terms 
of controlling prey populations – although this was not quantitatively as-
sessed – which is also a common trend in human-wolf relations (Mech 2017). 
In summary, extremely negative and irrational feelings and fear is uncommon 
amongst our sample, and local wolf conservation has sufficient moral founda-
tions – in parallel with European and North American tendencies – of increas-
ing cultural support of large carnivore conservation (Linnell 2013).

Females, older people, and people with lower level of education did 
not demonstrate more negative attitudes that have been found elsewhere in 
different contexts (Hojberg et al. 2016, Naughton-Treves et al. 2003, Pohja-
Mykra & Kurki 2014). However, given that our study was a trial, these rela-
tionships should be explored further and complemented with more in-depth 
questioning utilizing e.g. focus groups.

Several respondents signalled that their knowledge about wolves de-
rives primarily from television, but other media and communication products 
were also mentioned. Interestingly, those who relied on wolf knowledge from 
family or close friends were more likely to hold negative attitudes towards 
wolves. Therefore, we suggest that the responsibility of media is high in shap-
ing people’s knowledge and attitudes towards large carnivores and wildlife 
in general (Allen et al. 2017) and certainly may assist in dispelling current 
negative beliefs. The common phenomenon of misinformation and rumours 
regarding large carnivores and the risks and damage they pose is apparent 
in the area, confirmed by the common belief among respondents that wolves 
were deliberately introduced into the park.

The root causes of human-wolf conflict in BNP are likely found in so-
cio-economic and cultural factors, parallel to the common phenomenon that 
wolves are often referred to as symbols for several other problems (Linnell 
et al. 2002, Linnell 2013, Mech 2017). Both questionnaire respondents and 
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other stakeholders expressed their concern about the economic effects of de-
creasing hunting revenues, and a concomitant reduction in the demand of 
related services (seasonal jobs at hunts, accommodation and catering). How-
ever, the causal link between wolves and declining wild game populations 
has not been established, in fact some research has demonstrated that even 
under strong predation pressure deer populations can remain stable (Lanszki 
et al. 2012), and is probably the alteration of wild game behaviour that wolf 
presence triggers (Linnell 2013). Thus, wolves might alter the behaviour of 
wild game, which can challenge existing hunting practices. The fact that a 
significant positive effect was found between survey respondents who hunt 
in BNP and level of acceptance was unexpected, and runs contrary to previ-
ous studies (Dressel et al. 2015, Mech 2017). On one hand, this may confirm 
the relationship between education and attitudes (Wechselberger et al. 2005), 
as those who hunt are likely to have more intimate knowledge of wildlife. 
However, anti-wolf sentiment within the hunting community likely persists, 
as wolf shooting was standard protocol just a few decades ago (Szederjei & 
Róna 1967), and both our interviewed wild game manager and BNPD em-
ployee indicated this antagonistic sentiment. The negative attitudes are inten-
sified by the tendency of strong group pressure within the hunting commu-
nity. As hunting is an expensive activity, attracting politically or economically 
influential people, the participation of hunters as key stakeholders in wolf 
conservation is desirable (Pohja-Mykra & Kurki 2014). A follow-up study fo-
cusing on a wider representation of relevant stakeholders would help to tease 
out these nuances which we have brought to light.

Frustrations about nature conservation practices and its economic and 
psychological consequences are also important factors in the development of 
negative attitudes towards wolves and wolf management, symbolizing local 
residents’ feelings of powerlessness and exposure towards a centrally con-
trolled authority (Linnell 2013, Lute et al. 2016). Respondents expressed their 
dissatisfaction about these items in relation with the wolf issue impulsively, 
even if the questionnaire did not contain this concept at all. In the Bükk re-
gion, historically, the extraction of natural resources (firewood, timber, char-
coal, limestone, etc.) were major sources of local economy (Veres 2003). In 
the last couple of decades, due to national and EU policies and decisions – re-
flecting the general public’s increasingly pro-conservation attitudes – nature 
conservation and protected area management has transformed, and obtained 
a higher priority (Linnell 2013, Natura 2000 2013). The introduction and 
expansion of modern, sustainable forestry practices (e.g. leaving dead wood 
material in the forest, logging selected trees instead of clear-cutting whole ter-
ritories) (BNPD 2017b) can cause disappointment in local residents, who were 
socialized with the idea of human control and extensive cultivation of the for-
est. Also, the ban of collecting firewood and other resources from protected 
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areas, or entering BNP by car, was not strictly enforced until the last 10-15 
years. With stricter rules and enforcement, people could have the perception 
that they lost control against outside authorities, and are now deprived of 
precious resources they believe to be legal (e.g. firewood, mushrooms). This 
disappointment can influence attitudes towards wolves, especially if the ap-
pearance of wolves roughly corresponds to the beginning of novel nature 
conservation practices or the stricter enforcement of nature protection laws. 
The stubborn belief among several respondents that wolves were deliberately 
introduced by BNPD is further evidence for this tension, as was the disap-
pointment of the livestock owners about wolf management and the lack of 
trust towards authorities.

In the past 25 years, job opportunities are decreasing in the region, and 
depopulation is significant (KSH 2017a, 2017b). The desperation in experienc-
ing a declining economy and a shrinking community may also explain nega-
tive wolf attitudes because of the perception of receiving less attention and 
financial resources than wildlife, i.e. being under-prioritized with respect to 
nature conservation – and its symbolic species, the wolf. Some respondents 
mentioned in a bitter tone, that wolves and nature protection seem to be more 
important than humans.

CONCLUSION

Attitudes towards wolves and wolf management from our study re-
spondents are mixed, with a significant portion being neutral. Wolf pres-
ence is not considered as a highly important local matter. On one hand, re-
spondents show tendencies of negative attitudes typical of regions where the 
wolf returned after a long absence. Yet, due to the prevalence of attributing 
intrinsic/aesthetic values to wolves, wolf conservation has sufficient moral 
foundations within local residents. The role of media (mostly television) and 
rumours are important sources of information about wolves and wolf man-
agement, which can lead to misinformation, such as the common belief that 
wolves were introduced deliberately to BNP.

The origins of human-wolf conflicts in BNP are largely rooted in socio-
economic factors, and other changes in the wider context, of which wolves are 
interpreted as symbols. Decreasing hunting revenue and its impact on other 
sectors is an important concern. Rural depopulation and the lack of perma-
nent job opportunities can lead to the association of wolves with other nature 
protection practices, which restrict employment (less seasonal jobs) or natural 
resource use possibilities (enforcement of regulation on firewood collection).

One of the core lessons learned from human-wildlife conflict studies 
elsewhere is the potential danger in generalizing findings from one study and 
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applying them in other contexts. Cases differ between countries, and even 
between species within countries, highlighting that conservation conflicts 
can produce very nuanced and mixed perceptions. In light of this limitation, 
however, our findings do have noteworthy relevance and resonance beyond 
our sample. First we recommend that a follow-up study be conducted which 
would see an expansion of the sampling frame to all villages within/adjacent 
to BNP, and a broader representation across (and within) relevant stakehold-
ers inter alia the forestry and hunting communities, NGOs, and local munici-
palities. In addition, based on our initial findings, we suggest recommenda-
tions for wolf management in BNP, and for similar contexts elsewhere.

Active, evidence-based communication: misguided beliefs and miscon-
ceptions are often common in human-wolf conflicts. The active communica-
tion of evidence-based information on human-wolf matters e.g. in our case 
such as why BNP is suitable wolf habitat, or its true impact on wild game 
populations, can gain trust in the local public and improve local attitudes.

Communication enforcing the intrinsic/aesthetic values of wolves: At 
BNP, residents already attribute positive attitudes towards the intrinsic val-
ues of wolves. The reinforcement of this concept where present can further 
strengthen positive attitudes and stimulate expansion of positive attitudes to-
wards other pro-conservation concepts.

Consistent, fair and straightforward compensation of wolf damages: 
Livestock owners who suffered damage expressed their disappointment 
about not receiving promised compensation. Clear rules about conditions of 
compensation and their consistent enforcement is necessary in gaining trust 
and cooperation in the most impacted stakeholder group.

Modelling of wolf populations and their impact and its communica-
tion: particularly in relatively small protected areas at the edge of species’ 
ranges (such as BNP), it is necessary to determine ideal, sustainable wolf pop-
ulation sizes. The modelling of several scenarios and population sizes should 
be analysed, and related wolf-management practices developed. The prepara-
tion and communication of careful planning can improve the confidence and 
attitudes of residents, and other stakeholders.
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