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The increase of wolves in Scandinavia is associated with socio-ecological conflicts, and the conservation and management 
of this species is as much a political and socio-cultural challenge as a biological matter. One component in this conflict is 
people’s feeling of fear, but there have been very few evaluations of management interventions aimed at addressing human 
fear of wolves. Based on the theory of human–environment interaction, this paper presents a first attempt to evaluate the 
effect of introducing a hand-held ultrasonic scaring device. A total of 27 persons living in wolf territories had access to 
the device for six months. No significant effect on participants’ appraisal of wolves, trust in managing authorities, or self-
reported fear could be identified. The investigated psychological variables were stable over time in a reference sample of 
people in the large-carnivore counties (n  202). The introduction of the device was largely rejected by the public. In-depth 
interviews with 10 persons who declined the invitation to have access to the device revealed that the device was considered 
an irrelevant solution to the conflict between humans and wolves, and that people lacked trust in the technology. It is con-
cluded that the potential in using an ultrasonic device to reduce fear of wolves seems very limited in the present context. 
Further interventions to address human fear must be identified in dialogue with the people affected, and should preferably 
be based on psychological principles.

The increase in large-carnivore populations in Europe is  
associated with socio-ecological conflicts. This is in particular 
evident in the case of the recovery of the wolf populations,  
where attitudes has become more negative whereas the  
attitude towards brown bears has become more posi-
tive (Dressel et al. 2015). The Nordic countries presents  
one example of how the conservation and management of 
wolves is as much a political and socio-cultural challenge as 
a biological matter (Figari and Skogen 2011, Pohja-Mykrä 
and Kurki 2014, Sjölander-Lindqvist et al. 2015). One com-
ponent in the conflicts over large carnivores in general as  
well as in the case of wolves Canis lupus is people’s feeling of 
fear of these animals (Røskaft et al. 2003, Bisi et al. 2007, 
Ericsson et al. 2010, Pohja-Mykrä and Kurki 2014). This fear  
may negatively influence everyday life and wellbeing, espe-
cially among people in the countryside (Sjölander-Lindqvist 
et al. 2008).

Shivik (2006) argues that decision-makers and wildlife 
managers need a toolbox of different management actions 
when working to reduce negative effects of large carnivores. 
Such tools should also be evaluated according to theoretical 
frameworks that address relevant human outcomes (Gore et al. 
2006). Information and education are commonly suggested, 

but evaluations of the effects have so far yielded mixed results 
(Johansson et al. 2015a). In practice, this means that wild-
life managers are largely left to address the public’s fear with 
interventions that are based on the manager’s intuition rather 
than scientific evidence. This paper presents a first attempt 
to evaluate the effect of introducing a hand-held ultrasonic 
scaring device to people who experience fear of wolves.

Tools to handle large carnivores close to human 
settlements

According to Bangs and Shivik (2001), two broad animal 
behavioural modification approaches have been widely used, 
confused and misused for depredation management; pri-
mary repellents and secondary repellents. Primary repellents 
use disruptive stimuli, which are stimuli that disrupt preda-
tory behaviours by causing a ‘fright’ or ‘startle’ response.  
One of the oldest disruptive stimulus techniques is a scare-
crow. The concept can be extended to almost anything out 
of the ordinary that is placed in a pasture or area and that 
startles or frightens predators away. A flashing light, a vehicle 
or some other large object in a pasture may discourage some 
predators from entering, at least for a short time, but ani-
mals quickly become accustomed and habituated to passive 
disruptive stimuli (Shivik et al. 2003b). Moving the object 
or light around intermittently and randomly may slow the 
habituation process (Shivik and Martin 2001). As with visual 
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disruptive stimuli, sounds can frighten or startle a predator 
and limit access to an area. Radios, ultrasonic devices, and 
other noises placed in a pasture or pen and played loudly 
during the night will probably frighten intruding preda-
tors for a limited time (Blackshaw et al. 1990, Bomford and 
O’Brien 1990, Koehler et al. 1990). Secondary repellents use 
aversive stimuli, which are paired with a behaviour in order 
to condition a predator against the behaviour. This is difficult 
to achieve with free-living wildlife, and although regularely 
aimed at, few studies have been performed that show effec-
tive use in practice (Gehring et al. 2006). Pepper spray has 
been shown to deter large carnivores attacking or approach-
ing humans, and is frequently used in, for example, North 
America (Herrero 2002). However, in some areas (such as 
Sweden), pepper spray is regarded as a weapon and thereby 
surrounded by restrictive legislation, making it very hard or 
even impossible for hikers to carry, so alternatives are needed. 
Sonic deterrents have the advantage of being cheap, easy to 
carry, and not restricted by any current legislation. Further-
more they have no proven potential to harm the user or the 
carnivore involved. Although sonic deterrents have many 
advantages they suffer from one serious drawback; there is 
little evidence that they are actually effective in deterring ani-
mals (Bomford and O’Brien 1990). This is something they 
share with many of the management interventions currently 
used (Shivik et al. 2003a).

This feature of the ultrasonic device raises questions 
regarding the reliability of the technology. From this per-
spective, it is important to understand how people form 
their opinions on new technology, and why people adopt 
or reject technology; this provides insight regarding design, 
implementation and communication (Huijts et al. 2012). 
So far, empirical research has neglected the nature and driv-
ers of rejection compared with adoption of new technology 
(Johansson et al. 2015b, Kleijnen et al. 2009). In order to 
assess the potential usefulness of a hand-held ultrasonic scar-
ing device, first we need to know whether the device would 
be useful or not to offer people who fear wolves, bearing 
in mind the current lack of knowledge about its deterring 
effects. We address this question in two empirical studies. 
Study 1 aimed to evaluate access to the ultrasonic device as 
a tool to address public fear of wolf, using a fixed, quasi- 
experimental design and quantitative method. Study 2 aimed 
to understand people’s reasons for declining an invitation to 
evaluate the ultrasonic device, using a flexible research design 
and a qualitative method (Robson 2011). The research  
procedure was submitted to the regional ethical review board 
at Lund University, which declared that the study required 
no further ethical review (dnr 2012/9).

Theoretical framework

Our starting point is the FearSEM model of antecedents of 
self-reported fear of brown bear and wolf (Johansson et al. 
2012). The model is based on the Human–environment inter-
action model (HEI model, Küller 1991), which focuses on the 
continuous interaction between humans and the surrounding 
environment. In line with the appraisal theory on emotion, 
the HEI model assumes that emotional processes are affected 
by different levels of appraisal of stimuli in the external natural 
and social environment (Leventhal and Scherer 1987).

In a series of experimental studies, Flykt et al. (2013)  
concluded that self-reported fear of wolf probably results 
from appraisal at a conceptual level, meaning that the 
appraisal process is highly dependent on cognitive elabora-
tion of stimuli. For stimuli that are handled by elaborated 
cognitive processes, people’s emotional response varies with 
the activity at hand, the perception of the environmental and 
social contexts, as well as individual factors (e.g. sociodemo-
graphic background, experiences, personality). Self-reported 
emotional responses to environmental stimuli such as the 
presence of wolves have been shown to be experienced along 
two dimensions: valence, varying along a scale of unpleasant-
ness–pleasantness, and arousal, varying along deactivation– 
activation (Küller 1991, Mehrabian and Russell 1974), as 
well as specific emotions such as interest, joy, anger and  
fear (Jacobs et al. 2014). Self-reports on fear and valence 
generally discriminates between fearful and non-fearful par-
ticipants, whereas no such difference has been seen in ratings 
of arousal (Johansson et al. 2012, Flykt et al. 2013).

In applications of the FearSEM model, structural  
equation modelling has confirmed that self-reported fear of 
wolves includes appraisal of both environmental and social 
contexts. Appraisal of the social context seems however to 
be somewhat more important to fear of wolves than for fear  
of brown bears (Johansson et al. 2012). In line with the 
Cognitive vulnerability model of animal fear, appraisal of 
the environmental context includes dimensions of the ani-
mal species wolf (CVM model, Armfield 2006, 2007). A 
relatively high degree of the three CVM variables ‘perceived 
danger’ of the animal, ‘unpredictability’ of the animal’s 
movement (i.e. uncertainty about the animal approaching or 
attempting to attack the person), and ‘uncontrollability ‘(i.e. 
the person’s lack of control when responding to an encoun-
ter with an animal) is associated with fear (Johansson and 
Karlsson 2011, Johansson et al. 2012). As for the appraisal 
of the social context, high ratings on these CVM variables 
were associated with low ratings on social trust, which in 
turn was strongly associated with higher self-reported fear 
of wolves. There are numerous definitions of trust. In the 
FearSEM model trust was conceptualised and operationa-
lised according to the Salient-value-similarity model as the 
willingness to rely on those who are formally responsible for 
developing policies and taking measures, in our case wild-
life managers (Cvetkovich and Winter 2003). Hence in our 
case social trust is comparable with the term institutional 
trust commonly used in research on management of natural 
resources (Peters et al. 2007, Höppner et al. 2008, Mouro 
and Castro 2010).

Study 1. Evaluation of access to an 
ultrasonic device

Objectives

The specific objectives of study 1 were to evaluate the effect 
of six months with free access to an ultrasonic device on:

The appraisal of potential wolf encounters as dangerous, 1) 
unpredictable and uncontrollable, as captured by the 
CVM variables. We expected that access to the device 
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would change the appraisal of a potential encounter. As 
the sound of the device is designed to surprise and startle 
the wolf, we predicted a decrease in the CVM ratings.
Social trust in managing authorities. The free access to 2) 
the device can be seen as an attempt from managing 
authorities to address the public’s fear, and we expected 
that social trust would increase.
The experienced feeling of fear of wolves. In line with 3) 
the expected changes in the antecedents of fear, we also 
expected a decrease in self-reported valence as well as in 
the specific feeling of fear. No change was expected in 
arousal.

The mere personal access to an ultrasonic device could  
provide an additional way of thinking about i.e. coping with 
threatening situations with wolves regardless if one actually 
uses the device or not. However we expected that the effect 
on CVM, social trust and valence would be moderated by 
the participants’ use of the device. A reference sample of 
people living in areas with wolf presence was used in order 
to identify any general trends in relation to the investigated 
main concepts.

Method

Sample
A total of 27 persons participated in the study, 13 females 
and 14 males (25–83 years, mean  55 years, standard devia-
tion  14). Sixty-three per cent of the sample had a university 
education, 59% were employed, 26% were retired, and the 
remaining participants were studying or on parental or sick 
leave. Almost all, 93%, lived in detached houses. In 22% of 
the households there were children below 15 years. Fifty-six 
per cent of the households had a dog, 13% had livestock, 
and in 55% of the households there was at least one hunter. 
Most of the participants had personal experience of wolves: 
89% had seen wolf tracks, 40% had heard wolves howling, 
and 40% had seen a wolf in the area where they live.

The reference sample involved 202 persons, 45% females 
and 55% males (20–83 years, M  57 years SD  14 years). 
In this sample, 44% had university education, 40% were 
employed, and 40% were retired. Seventy-two per cent lived 
in detached houses and 8.5% of the households had children 
below 15 years. In 30% of the households there was a dog, 
7% had livestock, and 28% had a hunter in the household. 
Many persons had personal experience of wolves: 40% had 
seen wolf tracks, 28% had heard wolves, and 16% had seen 
wolves in the area where they live.

Procedure
The participants were recruited at public information  
meetings, ‘Wolves Close to Human Settlements’, arranged 
by the County Administrative Board and the Swedish  
Wildlife Damage Centre. The meetings were advertised in 
the local daily newspapers, and were held during the period 
February–May 2013 in villages inside wolf territories where 
resident wolves had been present for 5  years.

These meetings were evaluated with regard to impact  
on the fear of wolves, and the participants were asked to  
complete questionnaires before and after the informa-
tion. In the final questionnaire, respondents could indicate 

their willingness to participate in further studies. It should  
be noted that these meetings in general had a significant 
positive impact on antecedents of fear and self-fear among 
people who found the information to be credible (Johansson 
et al. unpubl.).

Twelve per cent agreed to evaluate the ultrasonic device 
after receiving written information about the project, and 
signing an informed consent form. These participants’ 
responses after the information meetings were retrieved 
and, for the present purpose, used as a pre-test measure. The 
device was sent by post, together with an information sheet, 
to the participants’ home address in July–August 2013. The 
post-test questionnaire and a postage-paid reply envelope 
were sent to the participants after which the participants had 
access to the device for six months, i.e. in February 2014.

Data from the reference sample was collected by means 
of an online survey administered by a professional field-
work agency (Norstat,  www.norstat.se/ ). The panel was 
recruited from the same counties as the participants who 
attended the information meetings. The first data collection, 
including two reminders, was carried out in April/May 2013 
and the second data collection in February/March 2014.

The ultrasonic device
The ultrasonic device used was a Dazer II, manufactured by 
Dazer Int., UK. The device is battery operated, measures 
11.5  3.5 cm and weighs 122 g. The manufacturer states 
that the device emits a sound on 25 kHz ( 2 kHz) with 115 
dB at a distance of 0.5 m. Participants were offered use of a 
device for six months. They also received the following infor-
mation:

The ultrasonic device emits a sound audible to wolves and  •
dogs. The sound may surprise and startle a wolf or dog, 
for example in a close encounter. You can, for example, 
carry the device when outside hiking, picking berries, or 
walking the dog.
If you are worried about your dog’s reaction to the sound,  •
we advise you to test the reaction at home, starting at a 
distance of 10 m.
Also, when using the device, you are advised to follow gen- •
eral recommendations on how to behave when encounter-
ing wolves (see for example  www.viltskadecenter.se ).

Participants were also advised to read an enclosed leaflet 
from the Swedish Wildlife Damage Centre providing the 
following advice: Make the wolf aware of human presence 
(you) if you perceive the encounter to be unpleasant. If the 
wolf still does not leave, you should do so, making a noise. If 
the wolf follows, you are advised to make yourself large, for 
example by holding out your arms and backpack. If the wolf 
continues to approach and gets closer to you than 10 metres, 
direct the device towards the wolf and press the button. In 
the unlikely event of a wolf actually attacking you, fight back 
with arms and legs. This information was also presented at 
the information meetings.

The questionnaires
The CVM variables were measured using a six-item version 
of the instrument used in previous research (italics indicate 
reversed coding): I believe that if I came close to a wolf I 
would be harmed; I do not believe wolves could be dangerous 
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arousal, and specific feeling of fear significantly deviated 
from a normal distribution and were treated with non- 
parametric tests (Mann–Whitney U-test and Wilcoxon 
signed-rank test). The level of significance was set to 
p  0.05.

Results

Attitude towards using the ultrasonic device
Among the 27 participants, 70% reported that they had 
carried the device at some point during the six-month test 
period. The participants, in their own words, described that 
the most frequent situations in which they carried the device 
was when walking in the forest after dark. Some participants 
deliberately carried it when walking with their dog, whereas 
others especially avoided the device when having the dog 
because of concern about the effect of the sound on their 
dog. Fifteen per cent of those who had carried the device 
had triggered it in situations when they believed there was a 
wolf near them. Those participants who reported that they 
never carried the device (30%), in their own words, men-
tioned concern about the effects on dogs, lack of trust in the 
device functioning properly, and that there had been no wolf 
nearby during the test period. A lack of trust in the technol-
ogy was also noticed among those who carried the device. 
For example, respondents stated it was difficult to know if 
the device was working or not. Forty percent would use the 
device in the future and 51% would recommend the device 
to someone else.

Access to the ultrasonic device and fear of wolves
The participants reported an intermediate level of  
cognitive vulnerability in a potential wolf encounter, and 
their social trust was rather low. The measure of experi-
enced fear shows that the thought of meeting a wolf close to  
where the participants live elicits low valence combined 
with high arousal. This is consistent with their ratings of 
the specific feeling of fear. The Mann–Whitney U-test 
showed that participants who reported that they had carried 
the device initially had a strong tendency to score higher 
on the feeling of fear than those who did not (carriers: 
Mdn  6.00; non-carriers: Mdn  3.00, U  101 z  2.05, 
p  0.057 r  0.39). Carriers also tended to score lower 
on valence than did non-carriers (carriers: Mdn  1.50; 
non-carriers: Mdn  3.00, U  37, z  –1.85, p  0.097, 
r  0.36).

Contrary to our expectations, the participants’ ratings  
of the CVM variables tended to increase from pre-test to 
post-test (F1,25  4.08, p  0.054, hp

2  0.14). Nevertheless, 
the CVM rating after the intervention was significantly lower 
than the rating before the preceding information meeting 
(F1,25  4.38, p  0.05, hp

2  0.15). No significant changes 
between pre-test and post-test could be identified in social 
trust, valence, arousal or the specific feeling of fear of wolves. 
Measures of the participants’ self-reported fear of attacks by 
wolves on dogs, livestock, children and oneself were avail-
able before the information meeting and at the post-test 
(Table 1). No significant changes in the fear of attacks could 
be identified. In order to further test if access to the device 
had influenced carriers and non-carriers differently repeated 
measures ANOVAs with carrier/non-carriers as a grouping 

to me; I believe that I would be able to deal effectively with a 
wolf by myself if encountered; If a wolf came nearby I would 
probably not feel in control; I think that the movement of 
wolves is impossible to understand in advance; I find a wolf 
to be predictable in their movements; (Armfield and Mattiske 
1996, Johansson et al. 2012). The responses were given on 
a 5-point scale (1  completely disagree to 5  completely 
agree). The item was analysed as a composite measure (pre-
test Cronbach’s a  0.88, post-test Cronbach’s a  0.81).  
Social trust was measured by four items presented as  
statements: I trust that (a) the County Administration 
Board (CAB), (b) the Wildlife Damage Centre (c) the  
Swedish Environmental Protection Agency “manage prob-
lematic wolf situations with consideration to people who 
live in wolf areas” (d), the Government “manages the wolf 
population with consideration to people who live in wolf 
areas” (Winter and Knap 2001, Johansson et al. 2012). The 
responses were given on a 5-point scale (1  completely  
disagree to 5  completely agree). These items were also  
analysed as a composite measure (pre-test Cronbach’s 
a  0.86, post-test Cronbach’s a  0.82).

The affective quality in the experienced fear in terms of 
arousal and valence was assessed by the short version of 
the Swedish Core Affect Scale. In this instrument, partici-
pants were asked to indicate how they feel about encoun-
tering a wolf near where they live on two five-point scales 
ranging from low valence (sad, depressed, displeased) to 
high valence (glad, happy, pleased) and from low arousal 
(dull, passive, sleepy) to high arousal (peppy, active, awake) 
(Västfjäll and Gärling 2007). They were also asked to give 
their response in a grid providing five steps, capturing 
the relative strength of the two dimensions of unpleas-
antness-pleasantness (1  unpleasant and 5  pleasant; in 
the analyses reversed to 1  pleasant and 5  unpleasant) 
and non-arousal-arousal (1  not aroused to 5  aroused)  
(Russell et al. 1989, Johansson et al. 2012). The responses 
from the two instruments were highly correlated (valence: 
pre-test Pearson r  0.90, post-test Pearson r  0.93; 
arousal: pre-test Pearson r  0.74, post-test Pearson 
r  0.52), and so were treated as indices.

A complementary measure of the specific feeling of fear 
of wolves was included. In this measure, respondents rated 
their fear of wolves from 0  not at all to 6  very much 
(Jacobs et al. 2014). At the beginning of the initial informa-
tion meeting, and at the end of the study, we also included 
questions about the object of fear and asked about worry and 
anxiety about attacks of wolf on dogs, livestock, children and 
themselves (Frank et al. 2015). The post-test questionnaire 
included additional items capturing the participants’ experi-
ence of the ultrasonic device.

The online questionnaire included basically the same 
items and response format as the paper and pencil versions. 
One exception was that we excluded the part of the ques-
tionnaire measuring specific feelings towards wolves. All data 
was analysed in IBM SPSS statistics version 22. The very 
few missing values were not replaced. The distribution of  
all the dependent variables was examined with regard to 
skewness, kurtosis, and the Kolmogorov–Smirnov test of 
normality. Most variables were normally distributed and were 
further analysed by analysis of variance (one-way ANOVA 
and repeated measures ANOVA). The variables valence, 
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Table 1. Participants’ assessment of CVM variables, social trust and the various fear variables as a reference at the beginning of the  
information meeting, after the information meeting (pre-test), and after six months access to the device (post-test). SD  standard deviation.

Variable
n  27

Before information 
meeting

Pre-test  
spring 2013

Post-test  
winter 2014

Change  
pre-post test

mean SD mean SD mean SD ANOVAa/Wilcoxonb

CVM 3.28 0.90 2.73 1.02 3.00 0.85 ap  0.054, hp
2  0.14, increase

Social trust 2.32 0.95 2.67 1.06 2.49 0.96 ans
Valence 2.78 1.70 2.90 1.79 2.82 1.96 bns
Arousal 4.30 0.83 4.38 0.82 4.46 0.72 bns
Specific feeling: fear 4.31 1.98 4.24 2.05 4.27 1.61 bns
Fear of attacks 6.61 2.49 – – 6.18 2.58 ans

Table 2. The reference sample’s assessment of CVM variables, Social 
trust, Valence, Arousal and Fear of attacks at the time of the informa-
tion meetings, spring 2013 (pre-test), and the time of the post-tests, 
winter 2014. SD  standard deviation.

Variable
n  202

Spring  
2013

Winter  
2014

Change 
pre-post test

mean SD mean SD ANOVA

CVM 3.05 0.85 3.06 0.88 ns
Social trust 2.69 1.21 2.80 1.19 ns
Valence 2.81 1.37 2.83 1.26 ns
Arousal 3.81 0.97 3.82 0.97 ns
Fear of attacks 4.51 3.11 3.93 2.92 F1,201  18.21, 

p  0.001, 
hp

2  0.08

factor were also calculated, but did not change the results. 
Hence no significant interaction effects were observed. Also 
complementary non-parametric analyses (Wilcoxon signed-
rank test) of the 19 participants who had carried the device 
were calculated showing a similar effect on CVM, but no 
significant changes in the other variables.

Trends in the reference sample
In the reference sample, the assessments of CVM, social 
trust, valence, and arousal were very stable and no signifi-
cant differences could be identified between the first and  
the second survey. Self-reported fear of attacks slightly but 
significantly decreased over time, but the effect size was 
rather low (Table 2).

Study 2. Reasons to decline participation in 
the evaluation of the ultrasonic device

Objective

The objective of study 2 was to obtain a nuanced under-
standing of why people were reluctant to test and use the 
ultrasonic device. We were able to address this question in a 
group of respondents at the preceding information meeting, 
who accepted to participate in further studies but declined 
to test the device.

Method

In-depth interviews were carried out with 10 persons  
(2 females and 8 males, 47–74 years, mean  60 years,  

background data given by nine persons only). Sixty-seven 
per cent of the informants had a university education, 33% 
were employed, 56% were retired, and the remaining infor-
mants were studying or on parental or sick leave. Eighty-nine 
per cent lived in detached houses. In 20% of the households 
there were children below 15 years. Twenty-two per cent of 
the households had a dog, 22% had livestock and in 67% 
of the households there was at least one hunter. Most of the 
informants had personal experience of wolves: 78% had seen 
wolf tracks, 44% had heard wolf, and 74% had seen a wolf 
in the area where they live.

The interviews were organised according to a semi-
structured guide that allowed the informants to expand on 
themes that they considered of particular interest. The guide 
covered the following overarching topics: experiences of the 
public information meetings, view of wolves and managing 
authorities, and the view of mitigation measures, including 
the offer to test the ultrasonic device. The interviews were 
held by telephone and lasted approximately one hour each. 
The interviewer took notes during the conversation and all 
informants consented to the conversation being recorded.

A thematic analysis across the interviews was carried 
out (Braun and Clarke 2008). In the analysis an inductive 
approach was employed that identified semantic themes. 
The focus was on field-specific concepts and understandings 
revealed in the interviews (Patton 1990). Immediately after 
the interviews, a rough analytical frame was constructed 
based on key concepts in the written notes. This frame was 
further elaborated in more fine-grained coding based on an 
iterated process of re-reading the notes and transcripts of the 
recorded interviews.

Findings

The analysis revealed that the informants represented a very 
diverse group with regard to their general view on the impact 
of wolves and the managing authorities. In most cases, this 
was obvious from the very beginning of the conversation 
(Table 3). The reasons for declining to test the ultrasonic 
device can be described by four overarching categories as 
outlined below.

Category 1. Irrelevant solution to the human–large 
carnivore conflict
The first category of reason is linked to an ideological con-
viction that wolves should be managed differently. It is 
argued that wolves should be managed with consideration 
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Table 3. Informants’ views on wolves and wolf management.

Negative Ambivalent Positive

View on 
managing 
authorities

Negative no. 1 male,
no. 7 male,
no. 8 male

no. 3 male,
no. 9 male

Ambivalent no. 4 male no. 2 female no. 6 male
Positive no. 5 female

for countryside lifestyle, based on farming and hunting, 
and the associated financial and recreational outcomes. This 
view is connected with lack of trust in managing authori-
ties and seems to reflect the divide between regional centres 
and periphery previously identified in fear of large carnivores 
(Johansson et al. unpubl.). Informants stated that represen-
tatives for the managing authorities lack personal experi-
ences and therefore a thorough understanding of countryside 
life, as well as the damage caused by large carnivores to this 
lifestyle. This is considered to be exacerbated by the repre-
sentatives’ communicative style, including one-way commu-
nication and academic language.

Some people felt that the wolf population should be reduced 
or even made extinct. The ultrasonic device (or any other con-
flict-reducing tool) is therefore seen as an absolutely irrelevant 
solution to human–carnivore conflict, including human fear, 
since the problem is considered to be based on complex and 
multifaceted problems relating to bad politics, bad manage-
ment, and bad communication with the local population.

“No, it’s selective measures that you could imagine, but not some 
form of solution to the problem, just eases someone’s conscience. 
If it’s to be anything, it must be something that animal-owners 
in general could use and benefit from, not just work hard for the 
sake of making it work. It’s a completely different view from the 
powers-that-be (that’s needed). It’s the local population or the 
landowner who should administer.” No. 1, male

Category 2. Lack of trust in (the) technology
A second category of reasons focuses more on the technol-
ogy. These reasons also reflect a lack of trust, but in this case 
directed towards the technology rather than the managing 
authorities. It is argued that the ultrasonic device has not been 
properly tested for the effects on the animals, and it is there-
fore questionable if the device is at all useful. One informant 
stated that humans should not be used as guinea pigs by the 
managing authorities. These considerations are similar to the 
reasons stated by the participants who agreed to evaluate the 
device, but then never carried it. Others were less concerned 
about how well the device works, but simply felt that they 
should be forced to carry around a lot of technology to go out 
in nature, since this goes against the true nature experience.

“Don’t know if it works, but I don’t believe in it because nature’s 
forces are stronger if you end up in a flock of wolves, if it works 
it would be very good but I’m not going to be a guinea pig is my 
argument.” No. 7, male

Category 3. Present living conditions
A third perspective is that the ultrasonic device might be  
relevant to the participant, but not in the present phase of 
life or living conditions. This perspective corresponds to a 

view that wolves should exist in Sweden and so humans may 
need to make certain sacrifices with regard to their use of 
nature. Participants who put forward these reasons seem to 
trust technology, and state that we should use all tools that 
may help reduce human–carnivore conflicts, including those 
that may have the potential to reduce human fear, on condi-
tion that the tools do not interfere too much with nature. 
Consequently, any intervention that is less definitive than 
lethal management is to be favoured.

“I think it (different technologies) is good. We must try to find  
a way… The wolf has been gone too long… It’s the 2000s,  
there must be technology, we can go to the moon and galax-
ies, it’s not difficult technology. It’s really good we must test  
new things. Someone must be given time to solve this, there 
are loads of engineers and consulting firms who solved it in a  
few weeks, but there must be time and money. Sooner or later 
solutions will come. The latest I heard about are the electric  
dog blankets… it’s really good… those dogs haven’t had any 
problems.” No. 6, male

Category 4. Did not pay attention – no fear
Category four includes reasons that are rather neutral and 
can briefly be described as that the participants did not fear 
wolves and did not consider participation in the evalua-
tion because it was irrelevant, because of the lack of fear of 
wolf. Some of the participants did not even remember the 
request.

“I’m not afraid of going out in the forest to meet a wolf and don’t 
think I need any transmitter for that. I feel absolutely no need 
for it.” No. 4, male

Discussion

Based on the theory on human–environment interaction 
and associated methodology, this exploratory study should 
be considered a first attempt to scientifically evaluate the 
introduction of technology put forward to address human 
fear of wolves, an ultrasonic device (Gore et al. 2008). The 
outcomes of the study indicate a strong resistance towards 
this type of tool among people who live in wolf territories. 
This was shown by the low interest in participating in the 
evaluation of the device, the informants’ reasons for declin-
ing participation, and that 30% of the participants actually 
never carried the device. The reluctance seems to be founded 
in the larger socio-political conflicts around large carnivores, 
including negative views on managing authorities (i.e. those 
who offered the tool), lack of trust in the technology, as well 
as personal individual reasons. Consequently, even if suf-
ficient resources were spent on testing the effectiveness of 
the device in disrupting the behaviour of an approaching, or 
even attacking, wolf, it is unlikely that large segments of the 
population in wolf territories would be motivated to adopt 
the device as a tool to reduce fear of wolves.

However, participants who were relatively more fearful 
of wolves tended to have a stronger motivation to use the 
device. They more frequently carried the device during the 
test period and the device was considered useful, particularly 
when they were walking in the forest. Almost half of the 
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total group of participants was willing to continue to use the 
device and even recommend it to other persons. However, 
access to the device for six months did not have any signifi-
cant effects beyond the preceding information meeting on 
the appraisal of a wolf encounter, social trust or self-reported 
fear. Just as importantly, access to the device in no way 
increased fear above the participants initial level (e.g. when 
they first came to the information meetings). The motiva-
tion to use the device among participants relatively fearful 
of wolves might be explained by other perceived benefits of 
access to the device, such as the mere attention given to this 
aspect of human-large carnivore conflicts by the managing 
authorities.

It could be argued that the result could be due to short-
comings in instruments and lack of statistical power in the 
analyses. However, the study was based on a theoretical 
framework, including some of the key psychological con-
cepts in fear of wolves and corresponding measures with 
satisfactory reliability successfully used in previous research 
(Johansson et al. 2012, Frank et al. 2015). In parallel studies 
on interventions aimed to reduce fear of brown bear, signifi-
cant effects have been identified with the same measures and 
corresponding sample sizes (Johansson et al. unpubl.).

In the reference group, the ratings for fear-related  
variables were stable, suggesting that external conditions 
potentially influencing feelings of fear did not change very 
much during the study period. The only rating that signifi-
cantly changed was fear of attacks, but the effect size was 
rather low, and a similar pattern could be seen among the 
participants in the evaluation. This result could be explained 
by the fact that the first survey was carried out during the 
spring (due to an unfortunate delay), when attacks on live-
stock are more likely, and the second survey was carried out 
during the winter season, when the likelihood of attacks on 
livestock is very low.

Although access to the ultrasonic device did not seem to 
make any difference to the carriers, the interviews indicated 
strong secondary negative effects of introducing the device as 
a tool to address the public’s fear of wolves. At least two of the 
categories of reasons for declining to evaluate the device, i.e. 
“Irrelevant solution to the human-large carnivore conflict” 
and “Lack of trust in (the) technology”, correspond with the 
view that such measures taken by the managing authorities 
are little more than window dressing. Previous research sug-
gest that these views may reflect different social representa-
tions of the impact of wolves on the local landscape and its 
associated consequences, between the public, stakeholder 
groups and authorities (Figari and Skogen 2011, Buijs et al. 
2012). The public and the authorities may therefore make 
different meanings of the introduction of a device.

Large-scale implementation would probably fuel rather 
than reduce lack of trust between locals and authorities. This 
argument was also common in local media, as well as critical 
phone calls and letters to the project co-ordinator when the 
research project was launched. Such negative effects on social 
trust may indirectly contribute to increased fear.

Kleijnen et al. (2009) proposed a three-level resistance 
hierarchy to new technology, with the mildest resistance 
being postponing adoption of the technology, followed by 
rejecting the technology and, thirdly, and overtly opposing 
the technology. The ultrasonic device faced all three levels of 

resistance in our study. In order to prevent our study jeop-
ardising trust in authorities, we decided not to proceed with 
large-scale data collection. However, in further evaluations 
of interventions to address fear of large carnivores, it would 
be advisable to use a larger sample, as well as randomisation 
to intervention and control groups.

Conclusion

The potential for using access to an ultrasonic device in order 
to reduce fear of wolves seems very limited in the present 
context. As the arguments for declining to use the device 
(e.g. no evidence of effect on wolves), prevalent among both  
participants and non-participants, are applicable to most 
other primary repellents (bear spray being a unique excep-
tion), we suggest that the results are not unique for this 
device, but can probably be widely applied. The initiative 
seemed appreciated by some of the participants but, to avoid 
negative secondary effects in other groups, interventions to 
address the public’s fear of wolves should be developed and 
chosen in close dialogue with those who express fear. In this 
dialogue it seems important to acknowledge the presence of 
diverse attitudes towards wolves as well as different social 
representations of the impact of wolves on local people. 
Managing authorities may benefit from using a bottom–up 
perspective to identify possible management measures.

Our study shows the importance of evaluating manage-
ment interventions. One lesson learned is that the effective-
ness (in this case the response of wolves when exposed to 
the sound) of an intervention should be extensively tested 
in practice and reported before assessing people’s response to 
the intervention. This may seem obvious, but our experience 
of wildlife management in practice is that this is often not 
the case. Our study also stresses the importance of working 
with long-term initiatives that include dialogue, collabora-
tion and participation rather than ad hoc solutions (Decker 
et al. 2012). We are aware that in some acute situations com-
plementary management measures might be needed. The 
potential of technology in such situations would probably 
be greater in contexts where there is a strong initial trust 
between the players involved. One should however not disre-
gard the complex interplay between appreciation of nature, 
trust and assimilation of technical innovations in relation to 
management of natural resources (Peters et al. 2007). More-
over, interventions based on psychological principles for 
addressing fear of animals, rather than available technology, 
should be considered and evaluated in parallel.  

Acknowledgements – This research was funded by a research grant 
from the Swedish Research Council Formas, dnr 250-2008-402. 
The authors would like to thank Inês A. Ferreira and Cecilia 
Frank for supporting data collection and administration, the 
County Administrative Boards for their collaboration, and all the 
participants.

References

Armfield, J. M. 2006. Cognitive vulnerability: a model of the  
etiology of fear. – Clin. Psychol. Rev. 26: 746–768.

Armfield, J. M. 2007. Manipulating perceptions of spider charac-
teristics and predicted spider fear: evidence for the cognitive 

Downloaded From: https://bioone.org/journals/Wildlife-Biology on 13 May 2024
Terms of Use: https://bioone.org/terms-of-use



36

Johansson, M. et al. 2015a. Interventions targeting human fear of 
large carnivores – many ideas but scarce data. Scandinavian 
Brown Bear Research Project, Report 2015 – 3. UMB.

Johansson, M. et al. 2015b. Understanding a housing cooperatives’ 
reasons for rejecting energy-efficient outdoor lighting. – Light-
ing Res. Technol. 47: 876–892.

Koehler, A. E. et al. 1990. Frightening methods and devices/ 
stimuli to prevent mammal damage: a review. – Proc. Verte-
brate Pest Conf. 14: 168–173.

Kleijnen, M. et al. 2009. An exploration of consumer resistance  
to innovation and its antecedents. – J. Econ. Psychol. 30: 
344–357.

Küller, R. 1991. Environmental assessment from a neuropsycho-
logical perspective. – In: Gärling, T. and Evans, G. W. (eds), 
Environment, cognition and action. Oxford Univ. Press,  
pp. 111–147.

Leventhal, H. and Scherer, K. 1987. The relationship of emotion 
to cognition: a functional approach to a semantic controversy. 
– Cognition Emotion. 1: 3–28.

Mehrabian, A. and Russell, J. 1974. An approach to environmen-
tal psychology. – MIT Press.

Mouro, C. and Castro, P. 2010. Local communities responding  
to ecological challenges – a psychosocial approach to the  
Natura 2000 Network. – J. Commun. Appl. Soc. Psychol. 20: 
139–155.

Patton, M. Q. 1990. Qualitative evaluation and research methods. 
– Sage.

Peters, H. P. et al. 2007. Culture and technological innovation: 
impact of institutional trust and appreciation of nature  
on attitudes towards food biotechnology in the USA and  
Germany. – Int. J. Public Opin. Res. 19: 191–220.

Pohja-Mykrä, M. and Kurki, S. 2014. Strong community support 
for illegal killing challenges wolf management. – Eur. J. Wildl. 
Res. 60: 759–770.

Røskaft, E. et al. 2003. Patterns of self-reported fear towards large 
carnivores among the Norwegian public. – Evol. Human 
Behav. 24: 184–198.

Robson, C. 2011. Real world research. – Wiley.
Russell, J. A. et al. 1989. Affect grid: a single-item scale of pleasure 

and arousal. – J. Personality Social Psychol. 57: 493–502.
Shivik, J. A. 2006. Tools for the edge: what’s new for conserving 

carnivores? – BioScience 56: 253–259.
Shivik, J. A. and Martin, D. J. 2001. Aversive and disruptive  

stimulus applications for managing predation. – Wildl.  
Damage Manage. Conf. 9: 111–119.

Shivik, J. A. et al. 2003a. Electronic aversive conditioning for  
managing wolf depredation. – Proc. Vertebrate Pest Conf. 20: 
227–231.

Shivik, J. A. et al. 2003b. Nonlethal techniques for managing  
predation: primary and secondary repellents. – Conserv. Biol. 
17: 1531–1537.

Sjölander-Lindqvist, A. et al. 2008. Rör inte mitt får! Västsvenskens 
uppfattningar om vargförvaltningens utformning. – In:  
Nilsson, L. and Johansson, S. (eds), Regionen och flernivå-
demokratin. – SOM-institutet, Göteborgs Univ., Sweden, pp. 
215–240.

Sjölander-Lindqvist, A. et al. 2015. Individual and collective 
responses to large carnivore management: the roles of trust, 
representation, knowledge spheres, communication and  
leadership. – Wildl. Biol. 21: 175–185.

Västfjäll, D. and T. Gärling. 2007. Validation of a Swedish short 
self-report measure of core affect. – Scand. J. Psychol. 48: 
233–238.

Winter, P. L. and Knap, N. E. 2001. An exploration of recreation 
and management preferences related to threatened and  
endangered species. Report. – Pacific Southwest Station, 
USDA Forest Service.

vulnerability model of the etiology of fear. – J. Anxiety Disor-
ders 21: 691–703.

Armfield, J. M. and Mattiske, J. K. 1996. Vulnerability representa-
tion: the role of perceived dangerousness, uncontrollability, 
unpredictability and disgustingness in spider fear. – Behav. 
Res. Therapy 34: 899–909.

Bangs, E. E. and Shivik, J. 2001. Managing wolf conflict  
with livestock in the northwestern United States. – Carnivore 
Damage Prevention News 3: 2–5.

Bisi, J. et al. 2007. Human dimensions of wolf (Canis lupus)  
conflicts in Finland. – Eur. J. Wildl. Res. 53: 304–314.

Blackshaw, J. K. et al. 1990. Aversive responses of dogs to  
ultrasonic, sonic, and flashing light units. – Appl. Anim. 
Behav. Sci. 12: 349–361.

Bomford, M. and O’Brien, P. H. 1990. Sonic deterrents in  
animal damage control: a review of device tests and effective-
ness. – Wildl. Soc. Bull. 18: 411–422.

Braun, V. and Clarke, V. 2008. Using thematic analysis in psychol-
ogy. – Qual. Res. Psychol. 3: 77–101.

Buijs, A. et al. 2012. Understanding people’s ideas on natural 
resource management: research on social representations of 
nature. – Soc. Nat. Resour. 25: 1167–1181.

Cvetkovich, G. and Winter, P. L. 2003. Trust and social represen-
tations of the management of threatened and endangered  
species. – Environ. Behav. 35: 286–307.

Decker, D. J. et al. 2012. Human dimensions of wildlife manage-
ment, 2nd edn. – Johns Hopkins Univ. Press.

Dressel, S. et al. 2015. A meta-analysis of studies on attitudes 
toward bears and wolves across Europe 1976–2012. – Conserv. 
Biol. 29: 565–574.

Ericsson, G. et al. 2010. Om svenskars rädsla för stora rovdjur, älg 
och vildsvin. [On Swedes’ fear of large carnivores, moose and 
wildboar]. Report 2010:1. – Swe. Univ. Agric. Sci.

Figari, H. and Skogen, K. 2011. Social representations of the wolf. 
– Acta Sociol. 54: 317–332.

Flykt, A. et al. 2013. Fear of wolf and bear. – Human Dimensions 
Wildl. 18: 416–443.

Frank, J. et al. 2015. Public attitude towards the implementation 
of management actions aimed at reducing human fear of 
brown bears and wolves. – Wildl. Biol. 21: 129–137.

Gehring, T. M. et al. 2006. Are viable non-lethal management 
tools available for reducing wolf-human conflict? Preliminary 
results from field experiments. – In: Timm, R. M. and 
O’Brien, J. M. (eds), Proc. 22nd Vertebrate Pest Conf. Univ. 
of California, pp. 2–6.

Gore, M. L. et al. 2006. Education programs for reducing  
American black bear-human conflict: indicators of success?  
– Ursus 17: 75–80.

Gore, M. L. et al. 2008. Evaluating a conservation investment 
designed to reduce human–wildlife conflict. – Conserv. Lett. 
1: 136–145.

Herrero, S. 2002. Bear attacks: their causes and avoidance. – The 
Lyons Press, Guilford, CT, USA.

Huijts, N. M. A. et al. 2012. Psychological factors influencing 
sustainable energy technology acceptance: a review-based com-
prehensive framework. – Renewable Sustainable Energy Rev. 
16: 525–531.

Höppner, C. et al. 2008. What drives people’s willingness to discuss 
local landscape development? – Landscape Res. 33: 605–622.

Jacobs, M. et al. 2014. More than fear: role of emotions in accept-
ability of lethal control of wolves. – Eur. J. Wildl. Res. 60: 
589–598.

Johansson, M. and Karlsson, J. 2011. Subjective experience of fear 
and the cognitive interpretation of large carnivores. – Human 
Dimensions Wildl. 16: 15–29.

Johansson, M. et al. 2012. Factors governing human fear of brown 
bear and wolf. – Human Dimensions Wildl. 17: 58–74.

Downloaded From: https://bioone.org/journals/Wildlife-Biology on 13 May 2024
Terms of Use: https://bioone.org/terms-of-use


