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Abstract
Scientific evidence suggests that emotions affect actual human decision-making, particularly in highly emotionally situations
such as human-wildlife interactions. In this study we assess the role of fear on preferences for wildlife conservation, using a
discrete choice experiment. The sample was split into two treatment groups and a control. In the treatment groups the
emotion of fear towards wildlife was manipulated using two different pictures of a wolf, one fearful and one reassuring,
which were presented to respondents during the experiment. Results were different for the two treatments. The assurance
treatment lead to higher preferences and willingness to pay for the wolf, compared to the fear treatment and the control, for
several population sizes. On the other hand, the impact of the fear treatment was lower than expected and only significant for
large populations of wolves, in excess of 50 specimen. Overall, the study suggests that emotional choices may represent a
source of concern for the assessment of stable preferences. The impact of emotional choices is likely to be greater
in situations where a wildlife-related topic is highly emphasized, positively or negatively, by social networks, mass media,
and opinion leaders. When stated preferences towards wildlife are affected by the emotional state of fear due to contextual
external stimuli, welfare analysis does not reflect stable individual preferences and may lead to sub-optimal conservation
policies. Therefore, while more research is recommended for a more accurate assessment, it is advised to control the decision
context during surveys for potential emotional choices.

Keywords Human-wildlife interactions ∙ Emotional choices ∙ External stimuli ∙ Mass media communications ∙ Discrete
Choice Experiments ∙ Context-dependence

Introduction

The aim of the Convention on Biological Diversity (CBD
2010) to halting biodiversity loss was followed by policies
and management actions to protect species worldwide.
While costs of such policies and actions are clearly identi-
fied, their benefits are difficult to determine. Therefore,
assessing the value of biodiversity preservation becomes
important to compare costs and benefits of policies and

management measures under limited financial resources
(Rudd et al. 2016). This knowledge can inform conservation
managers and policy makers about the value of endangered
species to society and the economic incentives for their
conservation. Stated preference methods are widely used in
monetary valuations of biodiversity (Perrings and Kinzig
2021). Among these methods, the Discrete Choice Experi-
ment (DCE) is particularly useful in providing information
to policy makers and natural resources managers, since it
allows distinguishing the relative preferences for different
attributes and levels (Cerda et al. 2018), explicitly recog-
nising the existence of trade-offs in decision making.
However, when valuing environmental goods with stated
preferences the level of willingness to pay (WTP) might be
influenced by many factors. Previously, the role of socio-
demographic characteristics on WTP levels, such as gender,
age, education and income, knowledge of the non-market
good and individual experience as well as framing or
survey-design effects has been highlighted (Johnston et al.
2017). All these observable characteristics of the individual
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and survey elements have been proved to play a role in
preference formation and in the explanation of individual
choices.

Recently, scientific attention has been shifted to indivi-
dual emotions. In the behavioural and psychological lit-
erature there is evidence that emotions affect the individual
decision-making process (Blanchette and Richards 2010,
Lerner et al. 2015), whereas it is unclear whether the same
effect applies to stated preferences for public and environ-
mental goods. As suggested by Hanley et al. (2017), the
issue of stated preferences changing due to changing emo-
tions is relevant, as it adds an element of context-
dependence in field surveys. In fact, monetary valuations
of the environment are based on the assumptions that (1)
individuals make rational choices and that (2) preferences
are stable and consistent (Hanley and Barbier 2009). When
individual make choices based on contingent emotions, the
assumptions of stability and consistency of their preferences
are violated and welfare measurements are biased. There-
fore, incorrect policy recommendations are communicated
to decision-makers.

Few papers have investigated the effect of emotions on
stated preferences and all focus on incidental emotions, i.e.
emotions unrelated to the outcome of the decision at hand
(Lerner et al. 2015). In a Contingent Valuation field
experiment, Araña and León (2008) found a relevant and
coherent impact of emotions on preferences for a network of
trails in the island of Gran Canaria, Spain. In a DCE study
for assessing a reduction in the environmental impact of a
stone mining facility in the city of Las Palmas (Araña and
León 2009), they showed that deviations from the com-
pensatory decision rule1 was more frequent for individuals
with a high emotional state. They also investigated the
effects of induced sadness and disgust in a laboratory set-
ting and found a heterogeneous role in compensatory rules.
Hanley et al. (2017) found no impact on estimated para-
meters and WTP of induced happiness and sadness in a lab
experiment, in which students were asked to express beach
recreation preferences in New Zealand. Finally, Notaro
et al. (2019) detected a significant impact on tourists’ pre-
ferences and WTP for the Alpine landscape in a field DCE
survey. The existing literature on emotional state at the time
of stated preference data collection is therefore insufficient
to draw meaningful conclusions.

With this in mind, this paper investigates the association
between emotions and stated preferences for wildlife con-
servation. While previous works concentrated on incidental
emotions, a novel aspect of this work is the analysis of
integral emotions, i.e. emotions arising from a decision at
hand (Lerner et al. 2005).

The association between integral emotional states and
stated choices is investigated. Integral emotional states
represent an element of context-dependence in preference
formation that violates the assumption of preference stabi-
lity and may bias welfare analysis. This issue is particularly
important in the context of wildlife conservation because it
has been suggested that emotions together with value
orientations (Freeman et al. 2021, Straka et al. 2020) impact
decisions about wildlife (Hudenko 2012). Despite this,
empirical studies on emotions towards wildlife concerning
human-wildlife relationships are still scarce (Jacobs and
Vaske, 2019). In particular, to the best of our knowledge,
only Johansson et al. 2012 analyzed the relation among self-
reported fear of encountering large carnivores and WTP for
protection policies estimated with a Contingent Valuation
study.

Emotions towards wild animals evolved over time
(Castillo-Huitrón et al. 2020), and depending on the species
can result in either positive or negative emotions (York and
Longo 2017). Negative emotions, such as fear and disgust
may generate negative attitudes towards some species,
whereas positive emotions, such as happiness and joy, may
generate positive attitudes for wildlife conservation (Jacobs
2012). However, emotions and attitudes towards wildlife
can be altered by contextual situations. A drastic event
involving a specific species can affect them, but massive
media communication can also have an important effect on
emotions and attitudes (Røskaft et al. 2003, Wieczorek
2012). Mass media provide wildlife representations that can
be perceived positively or negatively by individuals,
affecting thoughts, attitudes, emotions and behaviour (Pot-
ter 2012, Bombieri et al. 2018). For instance, extensive
information on predators’ dangers may increase people’s
negative attitudes via the mediating role of emotions,
whereas emphasizing the positive appearances of wild
animals, for example cute bears or wolf pups, may increase
positive attitudes. Hughes et al. (2020) found that in North
America the mass media over-report human-bear conflicts
over scientific findings or positive stories about human-bear
interactions. Journalists tend to frame stories for readers’
emotional response, dramatizing events and encounters,
possibly influencing the public perceptions of bears. On the
other hand, nature documentaries such as Our Planet tend to
maintain the positive view of nature, generating positive
attitudes toward the species (Jones et al. 2019). When stated
preferences towards wildlife are affected by emotional
states due to contextual external stimuli, welfare analysis
does not reflect stable individual preferences and may lead
to sub-optimal conservation policies.

To our knowledge, this is the first study that analyses
willingness to pay for wildlife conservation in relation to
fear due to external stimuli using a Discrete Choice
Experiment (Bateman et al. 2002, Louviere et al. 2000),

1 The compensatory decision rule consists in trading-off all attributes
to determine the alternative with the highest utility.
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which is a knowledge gap in the literature. Furthermore, the
analysis of field (face-to-face) survey data in which emo-
tions are manipulated using pictures represents another
novelty of this study and it is relevant, because field surveys
offer lower control on respondents’ answers compared to
lab studies.

The choice experiment investigated preferences for
varying sizes of populations for wolves (Canis lupus),
alpine lynx (Lynx lynx) and a subspecies of salamander
(Salamandra atra aurorae) in a case study in the Italian
Alps. While emotions towards all three animals were col-
lected, treatments concentrated only on the emotion of fear
for wolves. Wolf protection is highly dependent on a
number of economic and social factors (Votsi et al. 2016),
and emotions can play a decisive role in shaping social
factors (Straka et al., 2020). We examined whether a fearful
stimulus - a pictures of a snarling wolf - or a reassurance
stimulus – a picture of a cheerful wolf - affected the level of
fear towards wolves and preferences and WTP for wolf
conservation. Our hypothesis is that the scary picture of a
wolf may produce an increase in the level of fear for wolves
and a decrease in the level of preference and willingness to
pay for their conservation. On the contrary, the effect of the
reassuring picture may be a decrease in the level of fear and
an increase in preference and willingness to pay for wolf
conservation.

The rest of paper is organized as follows. Next, we show
a review of the literature on emotions and decision making,
with a focus on wildlife conservation. Then, we present our
methodology and the results obtained. Finally, we discuss
the findings of emotional effects on wildlife conservation
decision-making in the context of preference stability
assumptions and present some conclusions and
recommendations.

Theoretical Background

Emotions and their Measurement

In psychological theory an emotion is any mental experi-
ence with high intensity and a high degree of pleasure or
displeasure (Cabanac 2002). Emotions involve different
components: an informational component or stimulus,
situation appraisal, physiological changes and action ten-
dencies (Frijda 1986). The evaluation of the stimulus, the
appraisal, needs criteria with which the emotional relevance
of the stimulus is judged. These criteria are emotional dis-
positions. They can be innate or learned but are always
present in individuals with a certain degree of abstraction.
Therefore, emotional dispositions are relatively stable. On
the other hand, emotional states (i.e. the emotional response
to the stimulus) are temporary, and vary greatly in intensity

from person to person and depending on the situation
(Jacobs et al. 2012).

Four major categories of response systems are available
in the literature to measure emotions: physiological mea-
sures, brain activity measures, behavioural measures, and
self-reported measurements that allow capturing emotions
by asking questions to respondents (Mauss and Robinson
2009). In this paper we adopt self-assessment measures,
asking respondents about their emotional disposition and
current emotional state. “Self-reports of emotion are likely
to be more valid to the extent that they relate to currently
experienced emotions” (Mauss and Robinson 2009, p. 213).

Emotions in Decision-making

Emotions influence actual choices and behaviours (Lerner
et al. 2015), in two main ways (Rick and Loewenstein
2008): anticipated emotions and immediate emotions.
Individuals may anticipate their own future emotions and
choose the outcome providing the highest positive emotion
or emotions can be experienced immediately at the time of
decision-making. When deciding, two types of emotions are
experienced, incidental emotions and integral emotions
(Lerner et al. 2015). Incidental emotions have nothing to do
with the decision itself but arise from surrounding circum-
stances. For example, weather condition is likely to affect
individual decision making because it has an influence on
emotions (Schwarz 2012). Integral emotions on the other
hand stem directly from the decision context, the emotions
resulting from consideration of the decision or judgmental
target itself. Integral emotions can be useful. For example, if
a decision causes some anxiety or fear, this information can
be a signal that we need to proceed with caution, being
more risk-averse than risk-seeking (Västfjäll et al. 2016).
Risk judgements are often made because of integral emo-
tions (Loewenstein et al. 2001, Slovic and Västfjäll 2010).
Integral emotions help categorize experiences along a
good–bad dimension (Kahneman et al. 1997) and are
readily accessible when making decisions, more than cog-
nitions and all other emotions (Ortony et al. 1988).

Emotions in Wildlife Conservation

Wildlife cause different emotions in individuals. Animals
widely considered cute or beautiful tend to generate positive
emotions such as happiness and joy, whereas animals
considered dangerous and disgusting, tend to be more
fearsome (Castillo-Huitrón et al. 2020). Fear towards pre-
dators has probably been genetically fixed throughout
generations. It would be a defence mechanism against ani-
mals that represent a risk to human life, particularly large
predators (Öhman 1986). Hence, humans have developed
greater awareness toward potentially dangerous animals
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(LoBue and DeLoache 2008). Therefore, fear depends on an
innate emotional disposition, which is automatically acti-
vated by a threat stimulus, such as the viewing of a wolf in
the wild, in a video, or in a picture (Tappolet 2010).

The large set of emotions that arise in the context of
wildlife may affect differently individual preferences for its
conservation (Jacobs 2012). Positive emotions towards
wildlife favour people’s attitude for supporting conservation
actions (Gunnthorsdottir 2001). On the other hand, fear may
generate attitudes and behaviours against the presence of
predators or large carnivores (Cozzi et al. 2012, Røskaft
et al. 2003, Zimmermann et al. 2001). Examples from
around the world show that managing large carnivores is
difficult when local communities are fearful. In such cases
the popularity of conservation programs is low (Dickman
2010, Bath et al. 2008, Kaltenborn et al. 2006), wildlife
management techniques are affected (Larson et al. 2015),
and willingness to pay for conservation is low (Johansson
et al. 2012). It is therefore clear how “society’s emotions
toward wildlife may be key elements for decision-making
on conservation issues” (Castillo-Huitrón et al. 2020, p.7).

Social media may potentially affect fear towards large
carnivores, through the provision of extensive information
on how predators are dangerous to people (Røskaft et al.
2003, Hughes et al. 2020). On the contrary, wildlife doc-
umentaries, spreading information about the ecological
importance of animals and emphasizing positive appear-
ances of wild animals (e.g. showing a cute bear cub or wolf
pup), may promote positive emotions in people (Jones et al.
2019). Sometimes documentaries also ignore the threats
posed by wildlife (Richards, 2013) and contribute to make
people comfortable with potentially dangerous species.
Conservation managers have noticed potential issues arising
from visitors with highly positive attitudes towards carni-
vores (Soppe and Pershina 2019). Another worrisome
aspect is that filming documentaries in natural areas allows
close contacts between humans and wildlife and is
increasingly habituating large carnivores to people (Herrero
et al. 2005). Mass media representations can therefore
provide negative or positive stimuli that may influence
people’s emotions, attitudes and behaviour toward large
carnivores’ conservation (Knight 2008, Wieczorek 2012).
Thus, society’s preferences for large carnivores manage-
ment may in some situations be based upon peoples’
emotional states emerging in response to media stimuli that
overemphasize or underenphasize the dangers arising from
human-wildlife cohabitation.

Even if some emotions, such as happiness, joy, satis-
faction, and fear affect individual pro-ecological behaviours
they are normally ignored in conservation studies, which
sometime consider cognitive determinants of such beha-
viours (Tapia-Fonllem et al. 2010). However, since external
stimuli may influence the level of fear towards wildlife, this

study investigates the impact of visual stimuli on fear,
preferences, and willingness to pay for wildlife
conservation.

Materials and Methods

The Study Area

Data for this case study originated from a questionnaire
survey administrated in Trentino, a mountainous province
in the Northeast of the Italian Alps. Trentino is an important
tourist destination, with around three million tourists per
year and a good balance between winter and summer
tourists. Overall summer tourists visit Trentino for nature-
based reasons, such as walking, hiking, picnicking, and
enjoying landscape, while winter tourists are mainly inter-
ested in skiing. In both the categories couples and families
with children are most common. The incidence of Italian
tourists is higher in summer (75%) than in winter (66%),
and come mainly from neighbouring regions (P.A.T. Pro-
vincia Autonoma di Trento (2016)).

This area is important for nature conservation due to
several rare and endangered species. The province includes
one national park (Parco Nazionale dello Stelvio), two
regional parks (Adamello-Brenta and Paneveggio Pale di
San Martino) and several other Nature 2000 sites. Protected
areas occupies more than one third of the total area (P.A.T.
http://www.areeprotette.provincia.tn.it/). Among several
interesting species, this study focuses on tourists’ pre-
ferences for conserving the wolf (Canis lupus), the lynx
(Linx linx) and the golden alpine salamander (Salamandra
atra aurorae), a rare subspecies of the alpine salamander.
The wolf and the lynx became extinct in Trentino towards
the end of the 19th century and have since naturally reco-
lonised, the wolf from the Italian Apennines and the lynx
from Switzerland. At the time of the survey, there were just
seven wolves and one lynx in the regional area, therefore
the population size was not enough to assure the survival of
the species. The golden alpine salamander is a rare
amphibian living only in a limited area of the province with
a population of about ten specimens.

Survey Design and Administration

Face-to-face questionnaires were administered to tourists, in
the summer of 2015. Tourists were intercepted in different
natural areas, chosen to represent the entire province.We
surveyed tourists because they are the direct users of natural
areas and may be in contact with wildlife during their
outdoor activities.

Interviewers asked every second tourist to participate to
the survey. A face-to-face survey following NOAA panel
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recommendations (Arrow et al. 1993) was chosen as the
most convenient method to collect tourist stated pre-
ferences. In fact, a database with a registered contact list of
tourists is not available to be considered as an alternative
sampling method. Face-to-face questionnaires are advanta-
geous to encourage respondents’ concentration and effort.
However, there are some limitations to consider, for
example potential experimenter demand effects in the
treatments (De Quidt et al. 2019). Experimenter demand
effects may occur, for example, if respondents considered
the picture of a wolf a cue about what interviewers expect as
an answer. To limit this effect interviewers were instructed
to minimize social interactions with respondents. Ques-
tionnaires were filled-in by respondents themselves, while
interviewers only explained the different sections of the
questionnaire and provided assistance on how to fill out
choice cards. This is one of the measures suggested to limit
experimenter demand effects, which should not represent a
serious concern in this study. The average completion time
was around 15 min.

The questionnaire was designed following the guidelines
for DCE available in the literature (Riera et al. 2012). It was
composed by 34 questions, organized in three thematic
sections. The first part of the questionnaire included a
question about participating in outdoor activities, questions
on value orientations2 and emotions towards wildlife. The
second section contained the choice cards, preceded by
some text read by interviewers that contained information
on the current status of the animals, the content of the cards
and the way to answer questions. The target population size
to ensure viable animal populations were not explained in
order not to affect personal choices. Respondents were
informed that money raised from the tickets proposed in the
choice cards would have been used to fund the restoration
of a viable population of the animals. A consequentiality
script was also included (Carson and Groves 2007), which
informed respondents that results could be used for policy.
They were therefore asked to complete choice tasks with
commitment and thinking as if they actually had to pay the
amounts of chosen alternatives. The last section contained
socio-demographic questions. A pre-test of the ques-
tionnaire was conducted in June 2015 on a sample of 63
tourists, to check wording and collect priors, which were
used to generate a D-efficient Bayesian design for the main
survey (Bliemer et al. 2008). Respondents were asked to
complete 12 choice tasks, each of which was composed of
three alternatives (two efficiently designed alternatives and
a null alternative). The answer format was the Best-Worst,
in which respondents choose the most preferred alternative

among all the alternatives offered in the choice card and the
least preferred over the remaining alternatives (i.e. the ori-
ginal set of alternatives less the preferred alternative). The
Best-Worst format allows collecting a larger number of
observations compared to the traditional pick-one alter-
native, with only a small increase in the effort for respon-
dents (Louviere et al. 2013).

Non-monetary attributes were the number of animals for
wolves, lynx, and salamanders. Levels were decided after
focus groups with experts of wildlife management. They
stated that 40-50 specimens would assure a viable popula-
tion for wolf and lynx and 90 would be the maximum
regional carrying capacity. The levels were therefore 0, 15,
30, 45, 60, 75, and 90 individual animals for each species.
We recognize that wolves and lynx might compete for food
and territory and therefore correlation might occur between
these attributes. However, given the size of the study area
and the relatively small number of each animal as well as
the differences in their preferred prey species, experts feel
that any conflict is likely to be small. In addition, we did not
propose management measures to obtain a given size of
population, therefore correlation between attributes should
not be a problem for the experiment.3 The monetary attri-
bute was the price of a ticket to visit protected areas in the
region, that ranges from 0 to 18 € with seven levels. At
present, local parks charge no fees but increasing financial
requirements to co-finance wildlife management activities
may lead to the introduction of a visitor ticket. An alter-
native to the WTP approach, which estimates the benefit of
wildlife in terms of a welfare gain from the current situation,
is the Willingness to Accept (WTA) approach. In a WTA
study, the welfare change of wildlife is estimated in terms of
restoration from a former condition (Brown and Gregory
1999). Therefore, the WTA approach is generally suitable to
address restoration projects, as it addresses the avoided loss
of welfare caused by extinction. As WTA measures are
usually larger than WTP, the welfare change of wildlife
may be under-estimated if WTP is adopted (Sayman and
Öncüler 2005). In Trentino, the extinction of wolves and
lynx occurred in the mid-1800. Therefore, the loss of wel-
fare caused by extinction has not been experience from the
current generations of visitors and the restoration may be
treated as a gain from the current situation. For this reason,
it was established that a WTP study was more appropriate
than WTA due to the particular situation of the study area.

The impact of external stimuli on the level of fear and on
preferences and willingness to pays to protect wildlife was

2 The effect of tourists’ value orientations on preferences and WTP is
examined in Grilli et al. (2018) while policy implications of con-
servation in Notaro and Grilli (2021).

3 Correlation might occur if, for example, we proposed to increase the
size of population through an improvement of the habitat quality. This
would cause an increase in the population of the three animals
simultaneously. Avoiding this allowed us to have uncorrelated levels
for the populations and the relative importance of the three animals for
respondents is reflected in the stated WTP.
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explored with two treatments. Each treatment was randomly
assigned to one fourth of the total sample. The other half of
respondents received no treatments and acted as a control
group. We assigned the first treatment to 105 respondents,
the second treatment to another 105 respondents and the
control group was composed of a further 210 individuals.
Treated participants were first asked to self-assess their
emotional dispositions when thinking about wolves, lynx
and salamanders. Respondents rated their level of fear, joy,
anger, disgust, sadness and pleasure on a 7-Point Likert-
type scale from “Not at all” to “Very strong”, answering this
question for each animal species: “Six emotions are listed
below. For each emotion please indicate the extent to which
the … (name of the animal) evokes this emotion in you”.
Subsequently, they were shown pictures of a lynx, a sala-
mander and a wolf, and asked to self-assess their emotional
state after each picture, on a similar 7-Point Likert-type
scale question with this wording “Six emotions are listed
below. For each emotion please indicate the extent to which
this photo of a … (name of the animal) evokes this emotion
in you”. Therefore, respondents answered first the questions
on emotional dispositions, then looked at the pictures and
answered the question on emotional states for each animal.
They were not given the possibility to go back to questions
they answered, moving from states back to dispositions, and
change their answers.

The pictures remained visible for the entire length of the
choice task and were included in the choice cards. No
information was provided together with the pictures. The
two treatments only differed in the picture of the wolf that
respondents were exposed to. The first group, which we
refer to as the fear-treated group, received a picture of a
snarling wolf. The second group, which we conversely
called the assure-treated group, received a picture of a
cheerful wolf. The pictures of the lynx and salamander were
the same across treatments. The control group received no
pictures of animals on the page preceding the choice cards
and similar choice cards than the treated groups but with a
picture of a neutral wolf instead of a snarling or cheerful
wolf on them.

The pictures were tested in focus groups, where the
pictures more suited to represent a reassuring, a scary, and a
neutral wolf were selected by focus groups participants.
Pictures used for the treatments are reported in Fig. 1.

Pictures were selected as a treatment vehicle because
they are common in psychological and medical studies (e.g.,
Heinberg and Thompson 1995, Hofer et al. 2006, Schneider
et al. 1994, Wadlinger and Isaacowitz 2006, Wang et al.
2005). In addition, pictures have been previously adopted
for wildlife, for example with respect to wildlife preferences
of zoo visitors (Frynta et al. 2013, Marešová et al. 2009).

Econometric Analysis

Our modelling approach is grounded on the Random Utility
Theory (Manski 1977), for which the utility of respondent n
for the alternative i in the choice situation t may be
described by the following utility function, linear in the
parameters:

Uint ¼ βXint þ εint ð1Þ
where β is a vector of parameters to be estimated, Xint a
vector of attributes that describe alternative i.

In our study we suspected a non-linear relationship
between WTP and population size, because people might be
willing to contribute for conservation but, at the same time,
they do not want too many animals. To account for this non-
linearity, we compared a dummy coding for each attribute
level and a quadratic specification of the utility function.
The level of log-likelihood was similar in the two models,
while the Bayesian Information Criterion (BIC) was smaller
for the utility function specified in quadratic terms, which
was then selected as preferred model specification.

Since the utility function for population sizes of the three
animals includes quadratic terms, the deterministic com-
ponent of the utility associated with wolf population takes
the form:

Uint ¼ β1N wolfint þ β2N wolf 2int ð2Þ

where N_wolf is the level that indicates the number of
wolves in alternative i in choice situation t. This leads to a
parabolic-shaped utility function, whose vertex represents
the population size with highest or lowest utility for
respondents, depending on the signs of the coefficients. If
the utility increases up to a given population size and then
decreases, this parabolic utility must open downward and
reach a top in correspondence of a positive number of

Fig. 1 Pictures used for the fear
(left) treatment, the assuring
(centre) treatment and the
control (right)
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animals. Therefore, we anticipate a positive β1 and a
negative β2 for all treatment groups.

Assuming that the error term is i.i.d. extreme value type I
distributed, a certain sequence of choices can be modelled
with a conditional logit model (MNL), whose probabilities
can be calculated as follows (McFadden, 1973):

Pr int xintj ; βð Þ ¼
YTn

t¼1

eβ
0
nXni

P
j e

β0nXni
ð3Þ

It is well-known that the standard MNL has the limitation
of providing a point estimate for each coefficient, which is
equivalent to assuming preference and scale homogeneity
for the entire sample. Such a condition is unlikely to hold,
therefore analysts are often concerned in estimating more
flexible models that account for taste heterogeneity and
scale heterogeneity (Train 2009). In this regard, the gen-
eralized mixed logit model is used (Fiebig et al. 2010,
Hensher et al. 2015). This model assumes that coefficients
are individual-specific and follow a random distribution, for
which a location and a scale parameter is estimated:

Pr int xintj ; βð Þ ¼
Z

eβ
0
nXni

P
j e

β0nXni
φ β bj ; Ωð Þdβ ð4Þ

In which:

βn ¼ σn β þ Δzn½ � þ γ þ σn 1� γð Þ½ �Γvn; ð5Þ
where:

Zn = a set of M characteristics of individual n that
influence the mean of the taste parameters;

vn = a vector of K random variables with zero means and
known (usually unit) variances and zero covariances;

σn = the scale factor of the idiosyncratic error term that
varies among individuals. It is assumed to be log normal
distributed with mean σ and standard deviation τ; τ is the
key parameter that captures the unobserved scale
heterogeneity;

γ = a weighting parameter that indicates how variance in
residual preference heterogeneity varies with scale in a
model that includes both. It expresses the relative impor-
tance of the overall scaling of the utility function σn, as
opposed to the scaling of the individual preference weights;

Xni = the K attributes of alternative i in choice situation t
faced by individual n;

φ β bj ; Ωð Þ is the probability density function of the dis-
tribution of the coefficients.

In environmental applications, it is common practice to
assume normally distributed coefficients. In our Best-Worst
format respondents are asked to state their most (best) and
least (worst) preferred alternatives in a set of three alter-
natives i in each of the twelve choice tasks t. We assume
that each respondent choose his/her most preferred

alternative in each choice tasks containing three alternatives
(i1, i2, i3) and subsequently the worst alternative, selected
among the remaining two because the previous selection of
the first alternative reduces the choice set by one. The non-
chosen alternative represents the second-best alternative. As
the Best-Worst approach allows us to retain two choice-
observations from each choice task we estimated our
models by using the “exploded” parametric mixed logit
model (Luce and Suppes 1965, Scarpa et al. 2011), whose
probabilities are computed as the product between the
probability of the best choice and that of the second best:

Pr½ranking i1; i2; i3� ¼
Z

eβ
0
nXni1

P
i¼i1;i2;i3

eβ
0
nXnij

� eβ
0
nXni2

P
i¼i1; i2

eβ
0
nXni

φ β bj ; Ωð Þdβ

ð6Þ

In our model we also account for differences in the scale
factor between the Best and the Worst choice through an
extension of the scale parameter τ, as follows: τ ¼ τ þ ηds,
where η is a choice specific scale parameter and ds = 1 for
the Worst choice and zero for the Best choice. We therefore
captured both scale differences across choices due to
changes in choice set composition and data-specific scale
heterogeneity effects.

To test if the two treatments lead to differences in
observed choices, each parameter was interacted with a
dummy representing being exposed to the scary or reas-
suring picture of the wolf, relative to the neutral treatment.
To test if the effect of the picture is maintained along the
choice process, the parameters for wolf were interacted with
the number of the choice card.

The welfare analysis that follows model estimation is
conducted in terms of the marginal rate of substitution
between non-monetary and monetary attributes, which
returns WTP measures that indicate the amount of indivi-
dual income that respondents are willing to sacrifice in
exchange for larger populations of wolf, lynx and sala-
manders in Trentino. In the presence of a quadratic utility
function, the willingness to pay is calculated as follows:

WTPJ ¼ �Njðβ1 þ β2Þ
βcost

ð7Þ

where Nj is the population size for the j-th animal species,
while β1 and β2 refers to the linear and quadratic
coefficients.

In the generalized mixed logit model, assuming a nor-
mally distributed coefficient for the cost attribute compli-
cates the estimation of the WTP, because it would lead to a
ratio between two normal distributions, with no finite cen-
tral moments. For this reason, we assumed a fixed cost
coefficient to allow WTP estimation. We estimated WTP for
different size animal populations using the Krinsky-Robb
procedure with 5,000 draws (Krinsky and Robb 1986).
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Results

We asked 651 tourists to participate, out of which 420
completed questionnaires, yielding a response rate of 65%.
Respondents were on average 43 years old and females
accounted for the 53.3% of the sample (males constituted
the remaining 46.7%). Most respondents had a high school
degree (41%), while the share of respondents with a uni-
versity degree was around 37%. The median annual net
income bracket was €10-20 thousands. A large portion of
respondents come from neighbouring regions, Veneto,
Lombardy and Emilia-Romagna. Descriptive statistics of
the sample are comparable to the average regional tourists
described in official reports (P.A.T. Provincia Autonoma di
Trento (2016)).

Emotional Responses

Self-assessed levels of emotional disposition and emotional
state towards wolves, lynx and salamanders are reported in
the bar chart in Fig. 2.

With respect to wolves, respondents in the two treat-
ments report broadly comparable average levels of emo-
tional disposition on a 0–6 scale; the average score reported
in the fear treatment is 3.35, while the average score in the

assurance treatment is 3.12. Both answer distributions are
left-skewed, with scores relatively concentrated around the
values of 3 and 4 and a t test on the means of the two
treatments does not find a statistically significant difference
(p value= 0.3788). The treatment administration impacts
the two treatments differently. In the fear treatment, the
frequency of answers to emotional states mildly shifts
towards ‘strong fear’ but the overall distribution is com-
parable to the distribution of emotional dispositions. This is
also reflected in similar average scores (3.35 before treat-
ment and 3.50 after treatment) that the t test presented in
Table 1 does not find to be statistically significant (p value
= 0.50). In the assurance treatment, fear levels after the
treatment are considerably lower. The distribution is
strongly skewed to the right, with a share of respondents
who reports ‘no fear’ (value of zero) in excess of 40% and
mean values before and after the treatment that are statis-
tically different (p value < 0.0001). The t test that compares
average scores of emotional states between treatments is
statistically significant (p value < 0.0001).

Moving to lynx and salamanders, the initial emotional
disposition is lower for both animal species compared to
wolves and frequency distributions are both right-skewed.
The picture of the lynx contributes to lower the average fear
to a statistically significant extent (p vale < 0.0001), whereas

Fig. 2 Fear toward wolves, lynx
and salamanders: emotional
disposition and state
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the fear of salamander is not significantly altered following
picture display (p value= 0.186).

Personal characteristics that affect answers to emotional
dispositions and emotional states are explored using ordered
logit models, available in Table 2. Emotional dispositions
and emotional states are pooled together, so that the dataset
comprised a panel of 2 observations per respondents.4

Regarding wolves, the variables labelled “emotional
state” captures answers to emotional state questions com-
pared to the baseline of emotional dispositions. Consistently
with t tests, these variables are statistically significant and
negative for the subsample of the assurance treatment, while
it is not significant for the subsample of fear-treated indi-
viduals. Considering gender, females are more likely to
state larger levels of fear. The coefficients associated with
age cohorts are negative, which indicates that younger
people are less likely to fear wolves compared to the
baseline respondents of 18–24 years of age. The exception
is the bracket of respondents older than 65, who are asso-
ciated with a positive coefficient but it is not statistically
significant. Educational classes have positive coefficients,
thus the reference level of respondents with a primary
education is less likely to state large fear compared to more
educated respondents. Members of environmental associa-
tions have a negative coefficient but it is not statistically
significant. With respect to individual financial situation, a
systematic pattern based on increasing income is not
detected as only two income levels are associated with a
significant coefficient. Results for lynx and salamanders are
broadly consistent with results for wolves, in fact significant

coefficients never change sign across models and only
magnitude and significance differ.

Choice Model

Results of the generalized mixed logit model for emotional
states are provided in Table 3.

As expected from economic theory, the cost coefficient is
negative for the control group and the two treatments, sug-
gesting decreasing marginal utility at higher price levels.
However, it is not statistically significant for the fear-treated
group, meaning that the fear group does not have a statisti-
cally different marginal utility of money than the control
group. All coefficients associated with animal species are
positive for the linearly coded number of animals and nega-
tive for the squared coefficient. The negative coefficient for
the quadratic coding suggests that utility decreases for large
populations. This result indicates that people could be willing
to pay to restore viable populations but they do not want too
many specimens, possibly due to concerns over environ-
mental pressures and social conflicts. Salamanders have the
smallest contribution to the utility function of tourists, as their
coefficients are the lowest. The null alternative coefficient,
representing utility for the scenario with zero animals, is
negative, which indicates that respondents are on average
better-off in the presence of wolves, lynx and salamanders.
Most of the standard deviations for population sizes are sta-
tistically significant, which is an indication that sample pre-
ferences are heterogeneous.

With respect to interactions with the fear treatment, the
coefficients of the wolf population have the same sign of the
control group, which indicates that the utility associated
with wolves has a similar bell-shaped trend. The non-
significant coefficients for lynx and salamander indicate no
cross-species effects of the treatment. The null alternative
coefficient is non-significant, which indicates that the
treatment did not significantly affect respondents’ utility.
Standard deviations are statistically significant for the
coefficients associated with wolf and lynx, suggesting pre-
ference heterogeneity across the sample.

In the interactions for the assure-treated group, the coeffi-
cient for the number of wolves is positive and twice the
coefficient of the interaction for the fear-treated group, sug-
gesting higher utility, whereas coefficients for lynxes and
salamanders are not different from zero. The standard devia-
tion is significant for the coefficient of salamander population,
whereas it is not different from zero for wolf and lynx.

The two parameter interactions introduced to understand
if the effect of the pictures is maintained during the tasks in
the two treatments (Wolf_Fear and Wolf_Assure) are not
statistically significant, which indicates that the treatment
effect provided by pictures does not decrease during the
choice exercise.

Table 1 T tests on fear toward wolves, lynx and salamanders:
emotional disposition and state

Wolves Fear treatment Assurance treatment

Mean Std.dev. Mean Std.dev. P value*

Disposition 3.35 1.86 3.12 1.89 0.3788

State 3.50 2.02 1.77 1.92 <0.0001

P value* 0.50 <0.0001

Tests of fear towards Lynx and Salamander

Disposition State

Species Mean St. dev. Mean St. dev. P value*

Lynx 2.30 1.98 1.23 1.61 <0.0001

Salamander 0.85 1.47 0.67 1.33 0.186

*T tests for the comparison of the means

4 Panel models were not appropriate for this analysis because inde-
pendent variables do not vary within groups, i.e. respondents, and
would be dropped due to collinearity. For this reason, a pooled ordered
logit model was implemented and standard errors were clustered at
individual level, to account for the fact that observations from the same
respondent are related.
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Finally, our results show the presence of scale hetero-
geneity across individuals, in fact the coefficient labelled τ
Scale is positive and highly significant. The scale parameter
associated with changes in choice set composition (τ BW) is
also positive and significant at the 1% level, indicating that
the Best choice has lower uncertainty compared to the
Worst choice.

WTP for the Conservation of Wolves, Lynx and
Salamanders

Figure 3 shows WTPs for wolf populations of 1-120 size,
estimated for the two treated groups and the control. The
trend is similar, as the WTP increases for larger population
sizes up to 50 specimens and then it decreases. WTPs for a

population of 50 wolves, 50 lynx and 50 salamanders are
reproduced in Table 4.

It can be noticed that average WTPs for population sizes
over 50 specimens in the assure-treated group are system-
atically larger than the control group, and WTPs of the fear-
treated group are lower than both the assure-treated and the
control groups. Differences become larger as the population
size increases. At a population of 90 wolves (Table 4), a Poe
test conducted on the empirical distributions of the WTP
returns statistically different WTPs between the fear treatment
and the assurance treatment (p value = 0.007). The test
returned also statistically significant differences between the
assurance treatment and the control group (p value = 0.013),
while WTPs in the control and the fear treatment for 90
wolves were not statistically different (p value = 0.27).

Table 2 Ordered logit models
for emotional dispositions
and states

Wolf Lynx Salamander

Coefficient t value Coefficient t value Coefficient t value

Emotional state vs disposition towards
the species (fear treatment)

0.292 1.369 −1.153*** −6.243 −0.353*** −1.621

Emotional state vs disposition towards
the species (assurance treatment)

−1.541*** −6.697

Female 0.867*** 4.498 0.841*** 4.171 1.276*** 4.859

Age class (ref. 18–24)

25–34 −0.332 −1.080 −0.535* −1.715 −0.781* −2.058

35–54 −0.656** −2.026 −0.911*** −2.730 −0.9*** −2.264

55–64 −0.542 −1.257 −0.413 −0.970 −0.886 −1.643

65 and older 0.55 1.055 −0.499 −0.907 −0.208 −0.332

Educational attainment (ref. Primary school)

Middle school 0.512 1.116 0.311 0.662 1.111 2.048

High school 1.041*** 2.702 0.72* 1.855 0.148* 0.328

University degree 0.745* 1.874 0.692* 1.711 0.345* 0.732

Doctoral studies 1.236** 2.392 1.215** 2.341 1.636** 2.685

Env −0.243 −0.666 −0.215 −0.580 −0.292 −0.675

Income level (ref. (less than 9.999 €/year))

10K–20K €/year 0.008 0.028 0.706** 2.547 1.078** 3.222

20K–30K €/year −0.054 −0.190 0.424 1.417 0.217 0.551

30K–40K €/year 0.611 1.533 0.922** 2.251 1.489** 2.918

40K–60K €/year −1.559*** −3.602 −0.368 −0.825 0.436 0.792

80K–100K €/year 0.063 0.086 0.706 0.915 1.35 1.569

>100 K €/year 2.756*** 2.808 1.972** 2.410 0.142** 0.115

Cut-off 1 −1.132*** −2.578 −0.286 −0.645 1.623 3.115

Cut-off 2 −0.542 −1.242 0.548 1.235 2.218 4.218

Cut-off 3 0.063 0.144 1.132** 2.546 2.864** 5.352

Cut-off 4 0.984** 2.246 1.847*** 4.111 3.663*** 6.601

Cut-off 5 1.833*** 4.132 2.651*** 5.737 4.353*** 7.449

Cut-off 6 2.718*** 5.981 3.479*** 7.141 5.149*** 7.965

LL −740.82 −679.94 −433.67

AIC 1529 210 913

Respondents 210 904 210

Robust standard errors were clustered at individual level

458 Environmental Management (2022) 69:449–465



Discussion

The two treatments had different effects on people’s self-
rated emotions. Compared to the initial emotional disposi-
tion, the fear treatment did not significantly change the self-
rated level of fear towards wolves, while the assuring
treatment decreased fear levels. A possible explanation for

this result is that fear towards wolves is a deep emotion and
the picture of a scary wolf just fixed that deep emotion. In
contrast, a smiling wolf that resembles a pet dog lowered
the level of fear toward wolves. There is a dearth of papers
that manipulate fear versus assurance to validate our find-
ings but a pioneering study by Mewborn and Rogers
(1979), undertaken using videos as treatments and

Table 3 Results of the
generalized mixed logit model

Attributes Mean coefficient Standard error Std. dev. Coeff. Standard error

Control group (main effects) coefficient

Wolf 0.05671*** 0.00590 0.01134*** 0.00182

Wolf2 −0.00060*** 0.00005 0.000091 0.00003

Lynx 0.05453*** 0.00868 0.00977*** 0.00140

Linx2 −0.00056*** 0.00009 0.000003 0.00004

Salamander 0.02418*** 0.00749 0.01642*** 0.00170

Salamander2 −0.00020*** 0.00007 0.00001 0.00004

Null alt. −8.25057*** 0.95943 4.57247*** 0.46812

Cost −0.08450*** 0.00997

Interactions with the fear group treatment

Wolf 0.02201** 0.01034 0.01910*** 0.00465

Wolf2 −0.00021** 0.00008 0.00007 0.00006

Lynx 0.01398 0.01385 0.01766*** 0.00363

Linx2 −0.00011 0.00014 0.00008 0.00008

Salamander 0.00420 0.01198 0.00837 0.00706

Salamander2 −0.50206 0.00014 0.00011 0.00007

Null alt. 1.48852 1.08426 5.52328*** 0.96200

Cost −0.01535 0.01717

Interactions with the assuring group treatment

Wolf 0.04381*** 0.01209 0.00078 0.00501

Wolf2 −0.00032*** 0.00010 0.00005 0.00009

Lynx 0.02700* 0.01623 0.00126 0.00781

Linx2 −0.00024 0.00016 0.00003* 0.00009

Salamander −0.00723 0.01469 0.02187*** 0.00488

Salamander2 0.00004 0.00014 0.00001 0.00007

Null alt. −0.00127 1.35252 1.10300 0.67288

Cost −0.06279*** 0.02084

Interaction with the number of choice card

Wolf_Fear −0.00077 0.00055 0.00103 0.00066

Wolf_Assure −0.0004 0.00063 0.00145* 0.00077

Random scale parameters

τ Scale 0.16954*** 0.03090

τ BW 0.99257*** 0.09452

γ 2.11345*** 0.42855

σ 0.98974*** 0.34106

Obs 10,080

Respondents 420

log_L −3658.38

McFadden’s R2 0.669

Wolf2, Lynx2 and Salamander2 refer to the squared number of individuals for each species

** and *** indicate significance levels at 5% and 1%, respectively
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physiological and self-rated measures as response variables,
found comparable results. In their study, the fear stimulus
was not associated with attitudinal change, whereas the
reassurance stimulus facilitated attitude change.

The DCE indicates that tourists in Trentino are willing to
financially contribute to the conservation of wolves, lynx,
and, to a much lower extent, salamanders. Overall, these
results confirm previous research, which suggests that
people are more in favour of charismatic species and
mammals conservation than reptiles (Colléony et al. 2017,
Martín-López et al. 2008). The maximum WTP for wolves
is estimated for a population of 50 individuals. Larger
populations are less favourable probably due to potential
dangers to public safety. The number of 50 wolves might
have been considered as a safety threshold from our
respondents given the size of the regional area. Experts
estimate a regional viable population of about 40-50 wolves
and a maximum regional carrying capacity at about 90,
therefore people’s preferences meet regional wolf con-
servation requirements. The three groups had comparable

WTP for a population of 50 wolves and differences become
statistically relevant at population sizes larger than 90,
which indicates that the impact of treatments affect pre-
ferences in the presence of very large populations. These
results suggest that for a small number of wolves people are
generally in favour of conservation regardless of the treat-
ment, whereas above a certain threshold the emotional state
affects WTP and respondents with fearful emotional state
are less willing to pay than respondents with a lower fearful
emotional state. The increasing influence of emotional states
on preferences for wolf conservation at large populations
may be explained by the increasing chances of an encounter
during outdoor activities.

Wildlife conservation is a public good with direct con-
sequences on tourists’ recreational experience. If tourists
were afraid that increasing wolf populations jeopardizes
safety while hiking in the woods, they might oppose con-
servation. People always own some degree of fear, as it is
innate, which translates into stable preferences for wildlife
conservation. But this level can be altered by external

Fig. 3 WTPs for conserving
wolves in fear and assuring
treatments and control group

Table 4 WTP for a population of 50 and 90 specimen across treatments

WTP for a population of 50 WTP for a population of 90

Control Group Fear Group Assurance group Control Group Fear Group Assurance group

Wolf 12.16 11.98 15.97 1.07 −0.88 8.22

(8.21–17.08) (8.25–18.16) (11.42–22.16) (−2.09 to 4.59) (−4.94 to 3.67) (4.30–13.07)

Lynx 12.41 14.2 11.99 3.34 7.56 4.73

(8.36–17.63) (9.07–21.75) (7.70–17.91) (0.96 to 6.29) (3.98–12.60) (1.83–8.37)

Salamander 5.18 4.15 0.61 3.41 1.21 0.95

(1.96–9.02) (0.18–9.33) (−2.24 to 4.46) (0.10 to 7.71) (0.18–9.33) (−2.84 to 5.34)

95% Krinsky-Robb confidence interval in parenthesis
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stimuli, for example descriptions portrayed by media.
Media influence and media effects are topics well studied in
the literature (Potter 2012). Mass media can produce posi-
tive or negative stimuli that affect thoughts, attitudes,
emotions and behaviour (Jones et al. 2019, Hughes et al.
2020). However, the induced emotional state is not stable
but context-dependent and likely does not affect long-term
preferences. It can result in a contingent influence on stated
preferences and potentially impose a threat to the validity
and the reliability of stated preference estimates. At present,
the effect of fear on preferences and WTP caused by our
treatments is small and most evident for large populations
and the assure-treated group. This can be explained by the
fact that not all external stimuli result in sharp changes;
some stimuli can simply reinforce existing beliefs, as seems
to have happened in our fear treatment.

The assure-treated group returned results that converge to
previous psychological studies, which suggest that people
with pleasant feeling about something perceive higher
benefits and lower risks (Slovic et al. 2004). The fear
treatment had a lower-than-expected impact on stated
choices and was only statistically significant for population
sizes over 50. This result partially confirms Johansson et al.
(2012) that found that fear for large carnivores was nega-
tively associated with WTP for conservation policies, since
our result depends on population size.

Overall, our findings suggest concerns due to respondents’
emotional state of fear for the validity and reliability of stated
preferences. The effect is particularly evident for the assur-
ance stimulus, whereas it is less clear with respect to the
fearful stimulus. Relevant impact of emotions on stated
choices have been found previously by Notaro et al. (2019),
Araña and León (2009), Araña and León (2008) and Araña
et al. (2008), hence the merit of research in emotional states
and stated preferences, which is still limited despite the
behavioural literature indicating that emotions influence all
situations of individual choices (Lerner et al. 2015). Some
studies found no effect of emotions on stated preferences, for
example the paper by Hanley et al. (2017), who investigated
sadness and happiness on preferences for beach recreation.
This mixed evidence in the literature suggests that more
research is recommended to draw meaningful conclusions.

The study of fear as emotional state is particularly rele-
vant in highly emotional situations such as wildlife con-
servation. If people make choices according to their
emotional state of fear an element of context-dependence is
introduced in the survey. In this work the external stimuli
altered the level of fear towards wildlife. Respondents with
fearful emotional state are willing to pay less to protect
wolves than respondents with lower fearful emotional state.
When stated preferences towards wildlife are affected by the
emotional state of fear due to contextual external stimuli,
welfare analysis is not grounded on stable preferences and

may lead to sub-optimal conservation policies. The rele-
vance of this issue is greater in situations where a wildlife-
related topic is highly emphasized, positively or negatively,
by social networks, mass media and opinion leaders. The
case of context-dependent choices requires further efforts in
stated preference surveys, whose design should encourage
respondents to make choices in neutral settings.

This study had some limitations that should be con-
sidered to integrate and improve future research. An
important issue to take into consideration in our study is
whether aggregated WTPs would be affected by the finan-
cial position of our respondents. The demand for biodi-
versity conservation and the capacity to meet this demand
increase with a nation’s wealth (Jacobsen and Hanley
2009), as the social WTP for environmental goods depends
on the level of income and its distribution (Breffle et al.
2015, Baumgärtner et al. 2017). In the literature equity
adjustment factors have been proposed to correct welfare
measures estimated from less wealthy people because of
income constrains, ranging from around 13% (Breffle et al.
2015) to 16% (Baumgärtner et al. 2017). Their value
depends “on the (in-) equality preferences of society”
(Baumgärtner et al. 2017, p.50). Therefore, considering
income inequalities, our WTPs could be slightly under-
estimated. Future studies should be designed in order to
estimate a site- specific equity adjustment factor. A second
limitation is the relatively small sample size of the treat-
ments, which may be increased to obtain more robust
estimates. Then, the occurrence of experimenter demand
effects is another potential limitation in this study, although
these effects are smaller with field surveys than lab surveys.
While some degree of experimenter demand effects can
never be ruled out, in this study they were limited by
minimal interactions between interviewers and respondents
and by means of pictures for all animals, not just the wolf,
to avoid respondents believing that the focus of our study
was a particular species. To further reduce experimenter
demand effects future research may be conducted online,
completely eliminating interactions with the interviewer.

Conclusions

The number of large carnivores is often related to the
feelings people have for these wild animals as these feel-
ings turn into social and political pressures for their con-
servation (Trouwborst et al. 2017). Given that integral
emotional dispositions are relatively stable, they might
affect preferences for wildlife conservation, which are also
relatively stable. When this is the case, stated preference
methods allow eliciting stable preferences. Conversely,
integral emotional states are not stable but context-depen-
dent, which may lead to biased welfare estimates, thereby
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communicating incorrect policy recommendations to policy
makers and wildlife managers.

This study investigated the effect of fear as emotional
state on tourists’ stated preferences for wildlife conservation
and found varying results associated to the two proposed
treatments. The impact of an assuring picture contributed to
lower fear and increase WTP for carnivores. The impact of
a fearful picture was smaller and only limited to large
population of wolves exceeding 50 specimens. Overall, the
balance of evidence suggests that emotional states may
influence preference stability for wildlife, especially for
large populations. Emotional states may be altered by
external stimuli, e.g., mass communications. These results
can be explained by the stream of behavioural literature for
which emotions affect the higher levels of cognitive pro-
cesses and related decision-making. In stated preference
studies, severe manipulation of the emotions may lead to
context-dependent choices and biased WTP estimates.
Therefore, it is advised to investigate the decision context
during surveys and take it into consideration when reporting
the results, especially in highly emotional situations such as
wildlife management and conservation. When feasible,
another recommendation is to avoid survey administration
in times where emotions are potentially high (e.g., soon
after a wildlife-related incident, such as a wolf killing or
injuring a human). The empirical research on emotions is
still limited and stated preferences could be affected in
several different ways by different emotions, we therefore
encourage further studies on this important topic.

From a policy perspective, this study provides important
implications for wildlife decision-makers. There is evidence
that viable populations of wolves and lynx are welfare-
increasing for tourists, and provide the maximum welfare
compared to lower or larger population of species. Conserva-
tion decisions may not be based on user preferences exclu-
sively; the ecological stability of the environment is probably
the main driver. However not including the human dimension
when designing conservation policy may lead to conflicts
among stakeholders (Drouilly and O’Riain 2021). The welfare
implications of this work are a further evidence of the benefits
of wildlife conservation, which may reconcile socio-economic
and environmental objectives, provided that effective com-
munication strategies are put in place (Miller et al. 2019).

Acknowledgements The authors would like to thank the three anon-
ymous referees that contributed greatly toward improving the quality
of this article. All remaining errors are our own.

Compliance with ethical standards

Conflict of interest The authors declare no competing interests.

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as
long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license, and indicate if
changes were made. The images or other third party material in this
article are included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons license and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this license, visit http://creativecommons.
org/licenses/by/4.0/.

References

Araña JE, León CJ (2008) Do emotions matter? Coherent preferences
under anchoring and emotional effects. Ecol Econ 66
(4):700–711. https://doi.org/10.1016/j.ecolecon.2007.11.005

Araña JE, León CJ (2009) Understanding the use of non-compensatory
decision rules in discrete choice experiments: the role of emo-
tions. Ecol Econ 68(8):2316–2326. https://doi.org/10.1016/j.
ecolecon.2009.03.003

Arrow, K, Solow, R, Portney, PR, Leamer, EE, Radner, R and
Schuman, H, 1993, Report of the NOAA panel on contingent
valuation, Federal Register, 58:4601–4614

Bateman IJ, Carson RT, Day B, Hanemann WM, Hanley N, Hett T,
Jones-Lee M, Loomes G, Mourato S, Özdemiroglu E, Pearce
DW, Sugden R, Swanson J (eds) (2002) Economic valuation
with stated preference techniques: a manual. Edward Elgar,
Northamptonm, MA

Bath A, Olszanska A, Okarma H (2008) From a human dimensions
perspective, the unknown large carnivore: public attitudes toward
Eurasian Lynx in Poland. Hum Dim Wildl 13(1):31–46. https://
doi.org/10.1080/10871200701812928

Baumgärtner S, Drupp MA, Meya J, Munz M, Quaas MF (2017)
Income inequality and willingness to pay for public environ-
mental goods. J Environ Econ Manag 85:35–61

Blanchette I, Richards A (2010) The influence of affect on higher level
cognition: A review of research on interpretation, judgement,
decision making and reasoning. Cognition Emot 24(4):561–595.
https://doi.org/10.1080/02699930903132496

Bliemer MCJ, Rose JM, Hess S (2008) Approximation of Bayesian
efficiency in experimental choice designs. J Choice Model 1
(1):98–126. https://doi.org/10.1016/S1755-5345(13)70024-1

Bombieri G, Nanni V, Del Mar Delgado M, Fedriani JM, Lopez-Bao
JV, Pedrini P, Penteriani B (2018) Content analysis of media
reports on predator attacks on humans: Toward an understanding
of human risk perception and predator acceptance. Bioscience 68
(8):577–584. https://doi.org/10.1093/biosci/biy072

Breffle WS, Eiswerth ME, Muralidharan D, Thornton J (2015)
Understanding how income influences willingness to pay for joint
programs: a more equitable value measure for the less wealthy.
Ecol Econ 109:17–25

Brown TC, Gregory R (1999) Why the WTA - WTP disparity matters.
Ecol Econ 28:323–335. https://doi.org/10.1016/S0921-8009(98)
00050-0

Cabanac M (2002) What is emotion? Behav Process 60(2):69–83.
https://doi.org/10.1016/S0376-6357(02)00078-5

Carson RT, Groves T (2007) Incentive and informational properties of
preference questions. Environ Resour Econ 37:181–210. https://
doi.org/10.1007/s10640-007-9124-5

Castillo-Huitrón NM, Naranjo EJ, Santos-Fita D, Estrada-Lugo E
(2020) The Importance of Human Emotions for Wildlife

462 Environmental Management (2022) 69:449–465

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.ecolecon.2007.11.005
https://doi.org/10.1016/j.ecolecon.2009.03.003
https://doi.org/10.1016/j.ecolecon.2009.03.003
https://doi.org/10.1080/10871200701812928
https://doi.org/10.1080/10871200701812928
https://doi.org/10.1080/02699930903132496
https://doi.org/10.1016/S1755-5345(13)70024-1
https://doi.org/10.1093/biosci/biy072
https://doi.org/10.1016/S0921-8009(98)00050-0
https://doi.org/10.1016/S0921-8009(98)00050-0
https://doi.org/10.1016/S0376-6357(02)00078-5
https://doi.org/10.1007/s10640-007-9124-5
https://doi.org/10.1007/s10640-007-9124-5


Conservation. Front Psychol 11:1277. https://doi.org/10.3389/
fpsyg.2020.01277

CBD (2010) Report of the tenth meeting of the conference of the
parties to the convention on biological diversity. COP 10,
Nagoya, Japan, 18–29 October 2010. UNEP

Cerda C, Fuentes JP, Mancilla G (2018) Can conservation in protected
areas and visitor preferences converge? An empirical study in
Central Chile. Biodivers Conserv 27:1431–1451. https://doi.org/
10.1007/s10531-018-1501-6

Colléony A, Clayton S, Couvet D, Saint Jalme M, Prévot AC (2017)
Human preferences for species conservation: Animal charisma
trumps endangered status. Biol Conserv 206:263–269. https://doi.
org/10.1016/j.biocon.2016.11.035

Cozzi G, Broekhuis F, McNutt JW, Turnbull LA, Macdonald DW,
Schmid B (2012) Fear of the dark or dinner by moonlight?
Reduced temporal partitioning among Africa ‘s large carnivores.
Ecology 93(12):2590–2599. https://doi.org/10.1890/12-0017.1

De Quidt J, Vesterlund L, Wilson AJ (2019) Experimenter demand
effects. In: Schram A, Ule A (eds) Handbook of Research
Methods and Applications in Experimental Economics, Edward
Elgar, Cheltenham, pp 348–400. https://doi.org/10.4337/
9781788110563.00031

Dickman AJ (2010) Complexities of conflict: the importance of con-
sidering social factors for effectively resolving human–wildlife
conflict. Anim Conserv 13:458–466. https://doi.org/10.1111/j.
1469-1795.2010.00368.x

Drouilly M, O’Riain MJ (2021) A response to reintroducing the Eur-
asian lynx to southern Scotland, England and Wales. Biodivers
Conserv 30:917–923. https://doi.org/10.1007/s10531-021-02112-y

Fiebig DG, Keane MP, Louviere J, Wasi N (2010) The generalized
multinomial logit model: accounting for scale and coefficient
heterogeneity. Mark Sci 29(3):393–421. https://doi.org/10.1287/
mksc.1090.0508

Freeman S, Taff BD, Miller ZD, Benfield JA, Newman P (2021)
Mutualism Wildlife Value Orientations Predict Support for
Messages About Distance-Related Wildlife Conflict. Environ
Manag 67:920–929. https://doi.org/10.1007/s00267-020-01414-1

Frijda NH (1986) The emotions. Cambridge University Press, Cambridge
Frynta D, Šimková O, Lišková S, Landová E (2013) Mammalian

collection on Noah’s Ark: the effects of beauty, brain and body
size. PLoS ONE 8(5):e63110. https://doi.org/10.1371/journal.
pone.0063110

Grilli G, Notaro S, Campbell D (2018) Including value orientations in
choice models to estimate benefits of wildlife management poli-
cies. Ecol Econ 151:70–81. https://doi.org/10.1016/j.ecolecon.
2018.04.035

Gunnthorsdottir A (2001) Physical attractiveness of animal species a
decision factor for its preservation. Antrozoös 14:204–215.
https://doi.org/10.2752/089279301786999355

Hanley N, Barbier E (2009) Pricing Nature: Cost-benefit Analysis and
Environmental Policy. Edward Elgar Publishing, Cheltenham, UK

Hanley N, Boyce C, Czajkowski M, Tucker S, Noussair C, Townsend
M (2017) Sad or Happy? The Effects of Emotions on Stated
Preferences for Environmental Goods. Environ Resour Econ
68:821–846. https://doi.org/10.1007/s10640-016-0048-9

Heinberg LJ, Thompson JK (1995) Body image and televised images
of thinness and attractiveness: A controlled laboratory investi-
gation. J Soc Clin Psychol 14(4):325–338. https://doi.org/10.
1521/jscp.1995.14.4.325

Hensher DA, Rose JM, Greene WH (2015) Applied Choice Analysis.
A Primer, Cambridge University Press, New York

Herrero, S, Smith, T, DeBruyn, TD, Gunther, K, & Matt, CA (2005).
From the field: brown bear habituation to people—safety, risks,
and benefits

Hofer A, Siedentopf CM, Ischebeck A, Rettenbacher MA, Verius M,
Felber S, Fleischhacker WW (2006) Gender differences in

regional cerebral activity during the perception of emotion: a
functional MRI study. Neuroimage 32(2):854–862. https://doi.
org/10.1016/j.neuroimage.2006.03.053

Hudenko HW (2012) Exploring the Influence of Emotion on
Human Decision Making in Human–Wildlife Conflict. Hum
Dim Wildl 17(1):16–28. https://doi.org/10.1080/10871209.
2012.623262

Hughes C, Foote L, Yarmey NT, Hwang C, Thorlakson J, Nielsen S
(2020) From human invaders to problem bears: A media content
analysis of grizzly bear conservation. Conserv Sci Pract 2:e176.
https://doi.org/10.1111/csp2.176

Jacobs M (2012) Human Emotions Toward Wildlife. Hum Dim Wildl
17(1):1–3. https://doi.org/10.1080/10871209.2012.653674

Jacobs M Vaske JJ (2019) Understanding emotions as opportunities
for and barriers to coexistence with wildlife. In: Frank B, Glik-
man JA, Marchini S (eds) Human–Wildlife Interactions: Turning
Conflict into Coexistence. Cambridge University Press, Cam-
bridge, pp.65–84

Jacobs MH, Vaske JJ, Roemer JM (2012) Toward a mental systems
approach to human relationships with wildlife: the role of emo-
tional dispositions. Hum Dim Wildl 17:4–15. https://doi.org/10.
1080/10871209.2012.645123

Jacobsen JB, Hanley N (2009) Are there income effects on global
willingness to pay for biodiversity conservation? Environ
Resour Econ 43:137–160. https://doi.org/10.1007/s10640-008-
9226-8

Johansson M, Sjöström M, Karlsson J, Brännlund R (2012) Is human
fear affecting public willingness to pay for the management and
conservation of large carnivores? Soc Nat Resour 25(6):610–620.
https://doi.org/10.1080/08941920.2011.622734

Johnston RJ, Boyle KJ, Adamowicz WV, Bennett J, Brouwer R,
Cameron TA, Hanemann WM, Hanley N, Ryan M, Scarpa R,
Tourangeau R, Vossler CA (2017) Contemporary guidance for sta-
ted preference studies. J Assoc Environ Resour Econ 4(2):319–405

Jones JPG, Thomas-Walters L, Rust NA, Veríssimo D (2019) Nature
documentaries and saving nature: reflections on the new Netflix
series Our Planet. People Nat 1:420–425. https://doi.org/10.1002/
pan3.10052

Kahneman D, Wakker P, Sarin R (1997) Back to Bentham?
Explorations of experienced utility. Q J Econ 112:375–406.
https://doi.org/10.1086/691697

Kaltenborn BP, Bjerke T, Nyahongo JW, Williams DR (2006) Animal
preferences and acceptability of wildlife management actions
around Serengeti National Park, Tanzania. Biodivers Conserv 15
(14):4633–4649. https://doi.org/10.1007/s10531-005-6196-9

Knight A (2008) Bats, snakes and spiders, Oh my!” How aesthetic and
negativistic attitudes, and other concepts predict support for
species protection. J Environ Psychol 28:94–103. https://doi.org/
10.1016/j.jenvp.2007.10.001

Krinsky I, Robb AL (1986) On approximating the statistical properties
of elasticities. Rev Econ Stat 68(4):715–719. https://doi.org/10.
2307/1924536

Larson LR, Cooper CB, Hauber ME (2015) Emotions as drivers of
wildlife stewardship behavior: examining citizen science nest
monitors’ responses to invasive house sparrows. Hum Dimens
Wildl 21:18–33. https://doi.org/10.1080/10871209.2015.1086933

Lerner JS, Li Y, Valdesolo P, Kassam KS (2015) Emotion and deci-
sion making. Ann Rev Psychol 66:799–823. https://doi.org/10.
1146/annurev-psych-010213-115043

LoBue V, DeLoache JS (2008) Detecting the snake in the grass:
attention to fear-relevant stimuli by adults and young children.
Psychol Sci 19:284–289. https://doi.org/10.1111/j.1467-9280.
2008.02081.x

Loewenstein GF, Weber EU, Hsee CK, Welch ES (2001) Risk as
feelings. Psychol Bull 127:267–286. https://doi.org/10.1037/
0033-2909.127.2.267

Environmental Management (2022) 69:449–465 463

https://doi.org/10.3389/fpsyg.2020.01277
https://doi.org/10.3389/fpsyg.2020.01277
https://doi.org/10.1007/s10531-018-1501-6
https://doi.org/10.1007/s10531-018-1501-6
https://doi.org/10.1016/j.biocon.2016.11.035
https://doi.org/10.1016/j.biocon.2016.11.035
https://doi.org/10.1890/12-0017.1
https://doi.org/10.4337/9781788110563.00031
https://doi.org/10.4337/9781788110563.00031
https://doi.org/10.1111/j.1469-1795.2010.00368.x
https://doi.org/10.1111/j.1469-1795.2010.00368.x
https://doi.org/10.1007/s10531-021-02112-y
https://doi.org/10.1287/mksc.1090.0508
https://doi.org/10.1287/mksc.1090.0508
https://doi.org/10.1007/s00267-020-01414-1
https://doi.org/10.1371/journal.pone.0063110
https://doi.org/10.1371/journal.pone.0063110
https://doi.org/10.1016/j.ecolecon.2018.04.035
https://doi.org/10.1016/j.ecolecon.2018.04.035
https://doi.org/10.2752/089279301786999355
https://doi.org/10.1007/s10640-016-0048-9
https://doi.org/10.1521/jscp.1995.14.4.325
https://doi.org/10.1521/jscp.1995.14.4.325
https://doi.org/10.1016/j.neuroimage.2006.03.053
https://doi.org/10.1016/j.neuroimage.2006.03.053
https://doi.org/10.1080/10871209.2012.623262
https://doi.org/10.1080/10871209.2012.623262
https://doi.org/10.1111/csp2.176
https://doi.org/10.1080/10871209.2012.653674
https://doi.org/10.1080/10871209.2012.645123
https://doi.org/10.1080/10871209.2012.645123
https://doi.org/10.1007/s10640-008-9226-8
https://doi.org/10.1007/s10640-008-9226-8
https://doi.org/10.1080/08941920.2011.622734
https://doi.org/10.1002/pan3.10052
https://doi.org/10.1002/pan3.10052
https://doi.org/10.1086/691697
https://doi.org/10.1007/s10531-005-6196-9
https://doi.org/10.1016/j.jenvp.2007.10.001
https://doi.org/10.1016/j.jenvp.2007.10.001
https://doi.org/10.2307/1924536
https://doi.org/10.2307/1924536
https://doi.org/10.1080/10871209.2015.1086933
https://doi.org/10.1146/annurev-psych-010213-115043
https://doi.org/10.1146/annurev-psych-010213-115043
https://doi.org/10.1111/j.1467-9280.2008.02081.x
https://doi.org/10.1111/j.1467-9280.2008.02081.x
https://doi.org/10.1037/0033-2909.127.2.267
https://doi.org/10.1037/0033-2909.127.2.267


Louviere J, Lings I, Islam T, Gudergan S, Flynn T (2013) An intro-
duction to the application of (case 1) best-worst scaling in mar-
keting research. Int J Res Mark 30(3):292–303. https://doi.org/10.
1016/j.ijresmar.2012.10.002

Louviere JJ, Hensher DA, Swait JD (2000) Stated choice methods:
analysis and applications Cambridge University Press, UK

Luce RD, Suppes P (1965) Preference, utility, and subjective prob-
ability. Wiley, New York

Manski CF (1977) The structure of random utility models. Theor Decis
8(3):229–254

Marešová J, Landová E, Frynta D (2009) What makes some species
of milk snakes more attractive to humans than others? Theor
Biosci 128(4):227–235. https://doi.org/10.1007/s12064-009-
0075-y

Martín-López B, Montes C, Benayas J (2008) Economic valuation of
biodiversity conservation: the meaning of numbers. Conserv Biol
22(3):624–635. https://doi.org/10.1111/j.1523-1739.2008.00921.x

Mauss IB, Robinson MD (2009) Measures of emotion: A review.
Cognition Emot 23(2):209–237

McFadden D (1973) Conditional logit analysis of qualitative choice
behavior. In: Zarembka P (ed) Frontiers Econometrics, Academic
Press, New York

Mewborn RW, Rogers RW (1979) Effects of threatening and reas-
suring components of fear appeals on physiological and verbal
measures of emotion and attitudes. J Exp Soc Psychol 15
(3):242–253. https://doi.org/10.1016/0022-1031(79)90035-0

Miller ZD, Freimund W, Covelli E, Nickerson N, Powell R (2019)
Merging elaboration and the theory of planned behavior to
understand bear spray behavior of day hikers in Yellowstone
National Park. Environ Manag 63:366–378. https://doi.org/10.
1007/s00267-019-01139-w

Notaro S, Grilli G, Paletto A (2019) The role of emotions on tourists’
willingness to pay for the Alpine landscape: a latent class
approach. Landsc Res 44(6):743–756. https://doi.org/10.1080/
01426397.2018.1513129

Notaro S, Grilli G (2021). Assessing tourists’ preferences for con-
servation of large carnivores in the Italian Alps using a discrete
choice experiment. J Environ Plann Man. https://doi.org/10.1080/
09640568.2021.1924124

Öhman A (1986) Face the beast and fear the face: animal and social
fears as prototypes for evolutionary analyses of emotion. Psy-
chophysiology 23:123–145. https://doi.org/10.1111/j.1469-8986.
1986.tb00608.x

Ortony A, Clore GL, Collins A (1988) The Cognitive Structure of
Emotions. New York, NY: Cambridge University Press.

Perrings C, Kinzig A (2021) Conservation: Economics, Science, &
Policy. Oxford University Press, New York

Potter WJ (2012) Media Effects, SAGE Publications, Inc.
P.A.T. Provincia Autonoma di Trento (2016) Turismo in Trentino,

Rapporto 2015. http://www.turismo.provincia.tn.it/binary/pa
t_turismo_new/report_andamenti_stagionali/REPORT_
turismo_trentino._Rapporto_2015.1457448319.pdf. Accessed
3 January 2021

P.A.T. Provincia Autonoma di Trento (n.a). Aree Protette del Trentino,
non solo parchi. http://www.areeprotette.provincia.tn.it/. Acces-
sed 3 January 2021

Richards, M (2013). Greening wildlife documentary. In: Lester L,
Hutchins B (Eds.), Environmental conflict and the media. Peter
Lang, New York, NY

Rick S, Loewenstein GF (2008) The Role of Emotion in Economic
Behavior. In: Lewis M, Haviland-Jones JM, Feldman Barrett L
(Eds.) Handbook of Emotions. The Guilford Press, New York,
NY

Riera P, Signorello G, Thiene M, Mahieu PA, Navrud S, Kaval P,
Rulleau B, Mavsar R, Madureira L, Meyerhoff J, Elsasser P,
Notaro S, De Salvo M, Giergiczny M, Dragoi S (2012) Non-

market valuation of forest goods and services: Good practice
guidelines. J For Econ 18(4):259–270. https://doi.org/10.1016/j.
jfe.2012.07.001

Røskaft E, Bjerke T, Kaltenborn B, Linnell JDC, Andersen R (2003)
Patterns of self-reported fear towards large carnivores among the
Norwegian public. Evol Hum Behav 24(3):184–198. https://doi.
org/10.1016/S1090-5138(03)00011-4

Rudd MA, Andres S, Kilfoil M (2016) Non-use economic values for
little-known aquatic species at risk: comparing choice experi-
ment results from surveys focused on species, guilds, and eco-
systems. Environ Manag 58:476–490. https://doi.org/10.1007/
s00267-016-0716-0

Sayman S, Öncüler A (2005) Effects of study design characteristics on
the WTA–WTP disparity: A meta analytical framework. J Econ
Psychol 26(2):289–312

Scarpa R, Notaro S, Raffaelli R, Louviere J (2011) Exploring scale
effects of best/worst rank ordered choice data to estimate benefits
of tourism in alpine grazing commons. Am J Agr Econ 93
(3):813–828. https://doi.org/10.1093/ajae/aaq174

Schneider F, Gur RC, Gur RE, Muenz LR (1994) Standardized
mood induction with happy and sad facial expressions. Psy-
chiatr Res 51(1):19–31. https://doi.org/10.1016/0165-1781(94)
90044-2

Schwarz N (2012) Feelings-as-information theory. Handb Theories
Soc Psychol ume 1:289–308

Slovic P, Västfjäll D (2010) Affect, moral intuition, and risk. Psychol
Inq 21:387–398. https://doi.org/10.1080/1047840X.2010.521119

Slovic P, Finucane ML, Peters E, MacGregor DG (2004) Risk as
analysis and risk as feelings: Some thoughts about affect, reason,
risk, and rationality. Risk Anal 24(2):311–322. https://doi.org/10.
1111/j.0272-4332.2004.00433.x

Soppe, B, & Pershina, R (2019). Melting icebergs vs. spectacular-
ization: Storytelling of conflicting institutional demands in
wildlife documentaries. In Microfoundations of institutions.
Emerald Publishing Limited.

Straka TM, Miller KK, Jacobs MH (2020) Understanding the
acceptability of wolf management actions: Roles of cognition and
emotion. Hum Dimens Wildl 25(33):46. https://doi.org/10.1080/
10871209.2019.1680774

Tapia-Fonllem C, Corral-Verdugo V, Gutiérrez-Sida C, Mireles-
Acosta J, Tirado-Medina H (2010) Emotions and Pro-
Environmental Behavior. In: Corral-Verdugo V, Garcia-Cadena
CH, Frias-Armenta M (eds) Psychological Approach to Sustain-
ability. New York, Nova Science Publisher Inc.

Tappolet C (2010) Emotion, Motivation, and Action: The Case of
Fear, in Oxford Handbook of Philosophy of Emotion, (ed.)
Goldie P, Oxford: Oxford University Press: 325–348.

Train K (2009) Discrete Choice Methods With Simulation. Cambridge
University Press, New York

Trouwborst A, Boitani L, Linnell JDC (2017) Interpreting ‘favourable
conservation status’ for large carnivores in Europe: how many are
needed and how many are wanted? Biodivers Conserv 26
(1):37–61. https://doi.org/10.1007/s10531-016-1238-z

Västfjäll D, Slovic P, Burns WJ, Erlandsson A, Koppel L, Asutay E,
Tinghög G (2016) The arithmetic of emotion: integration of
incidental and integral affect in judgments and decisions. Front
Psychol 7:325. https://doi.org/10.3389/fpsyg.2016.00325

Votsi NEP, Zomeni MS, Pantis JD (2016) Evaluating the effectiveness
of natura 2000 network for wolf conservation: a case-study in
Greece. Environ Manag 57:257–270. https://doi.org/10.1007/
s00267-015-0621-y

Wadlinger HA, Isaacowitz DM (2006) Positive mood broadens visual
attention to positive stimuli. Motivat Emot 30(1):87–99. https://
doi.org/10.1007/s11031-006-9021-1

Wang L, McCarthy G, Song AW, LaBar KS (2005) Amygdala acti-
vation to sad pictures during high-field (4 tesla) functional

464 Environmental Management (2022) 69:449–465

https://doi.org/10.1016/j.ijresmar.2012.10.002
https://doi.org/10.1016/j.ijresmar.2012.10.002
https://doi.org/10.1007/s12064-009-0075-y
https://doi.org/10.1007/s12064-009-0075-y
https://doi.org/10.1111/j.1523-1739.2008.00921.x
https://doi.org/10.1016/0022-1031(79)90035-0
https://doi.org/10.1007/s00267-019-01139-w
https://doi.org/10.1007/s00267-019-01139-w
https://doi.org/10.1080/01426397.2018.1513129
https://doi.org/10.1080/01426397.2018.1513129
https://doi.org/10.1080/09640568.2021.1924124
https://doi.org/10.1080/09640568.2021.1924124
https://doi.org/10.1111/j.1469-8986.1986.tb00608.x
https://doi.org/10.1111/j.1469-8986.1986.tb00608.x
http://www.turismo.provincia.tn.it/binary/pat_turismo_new/report_andamenti_stagionali/REPORT_turismo_trentino._Rapporto_2015.1457448319.pdf
http://www.turismo.provincia.tn.it/binary/pat_turismo_new/report_andamenti_stagionali/REPORT_turismo_trentino._Rapporto_2015.1457448319.pdf
http://www.turismo.provincia.tn.it/binary/pat_turismo_new/report_andamenti_stagionali/REPORT_turismo_trentino._Rapporto_2015.1457448319.pdf
http://www.areeprotette.provincia.tn.it/
https://doi.org/10.1016/j.jfe.2012.07.001
https://doi.org/10.1016/j.jfe.2012.07.001
https://doi.org/10.1016/S1090-5138(03)00011-4
https://doi.org/10.1016/S1090-5138(03)00011-4
https://doi.org/10.1007/s00267-016-0716-0
https://doi.org/10.1007/s00267-016-0716-0
https://doi.org/10.1093/ajae/aaq174
https://doi.org/10.1016/0165-1781(94)90044-2
https://doi.org/10.1016/0165-1781(94)90044-2
https://doi.org/10.1080/1047840X.2010.521119
https://doi.org/10.1111/j.0272-4332.2004.00433.x
https://doi.org/10.1111/j.0272-4332.2004.00433.x
https://doi.org/10.1080/10871209.2019.1680774
https://doi.org/10.1080/10871209.2019.1680774
https://doi.org/10.1007/s10531-016-1238-z
https://doi.org/10.3389/fpsyg.2016.00325
https://doi.org/10.1007/s00267-015-0621-y
https://doi.org/10.1007/s00267-015-0621-y
https://doi.org/10.1007/s11031-006-9021-1
https://doi.org/10.1007/s11031-006-9021-1


magnetic resonance imaging. Emotion 5(1):12–22. https://doi.
org/10.1037/1528-3542.5.1.12

Wieczorek H (2012) Exploring the Influence of emotion on human
decision making in Human-Wildlife Conflict. Hum Dimens
Wildl 17:16–28. https://doi.org/10.1080/10871209.2012.
623262

York R, Longo SB (2017) Animals in the world: a materialist
approach to sociological animal studies. J Socio 53:32–46.
https://doi.org/10.1177/1440783315607387

Zimmermann B, Wabakken P, Dötterer M (2001) Human-carnivore
interactions in Norway: How does the re-appearance of large
carnivores affect people’s attitudes and levels of fear? For Snow.
Landsc Res 76(1):137–153

Environmental Management (2022) 69:449–465 465

https://doi.org/10.1037/1528-3542.5.1.12
https://doi.org/10.1037/1528-3542.5.1.12
https://doi.org/10.1080/10871209.2012.623262
https://doi.org/10.1080/10871209.2012.623262
https://doi.org/10.1177/1440783315607387

	How much Fear? Exploring the Role of Integral Emotions on Stated Preferences for Wildlife Conservation
	Abstract
	Introduction
	Theoretical Background
	Emotions and their Measurement
	Emotions in Decision-making
	Emotions in Wildlife Conservation

	Materials and Methods
	The Study Area
	Survey Design and Administration
	Econometric Analysis

	Results
	Emotional Responses
	Choice Model
	WTP for the Conservation of Wolves, Lynx and Salamanders

	Discussion
	Conclusions
	Compliance with ethical standards

	ACKNOWLEDGMENTS
	References




