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1. Introduction

Avalanches are low probability events with potdhtieatastrophic consequences.
Recreationalists, who voluntarily travel througlakanche terrain, represent the majority of
avalanche fatalities (Tschirky, Brabec & Kern 20Bikeland, Greene & Logan 2017), and
over 80 percent of avalanche accidents are triggeyehe group that the victim was part of,
or the victims themselves (Atkins 2000; McCammofA®O0 Decision-making in avalanche
terrain is especially challenging, given the asytniméeedback that users receive in
response to their decisions. Corrective feedbackdor decision-making is seldom
provided, and when provided, can be fatal. Thig typsetting has been termed a “wicked
learning environment” (Hogarth, Lejarraga, & So204.5), and is one aspect that makes
decision-making and risk perception so challengmitis setting.

An analysis of mechanisms associated with highaa¢hle risk exposure may
facilitate identification of groups that are suddalp for accidents, and holds potential to
make educational interventions and communicationfofmation more efficient to the
highest risk groups. Previous research suggestitikaattitudes and perception are important
determinants for risk exposure in other environredetg., Zuckerman 1994; Weber &
Milliman 1997; Nicholson, Soane, Fenton-O’Creevy\Mliman 2005). The perception of
risk partly depends on cognitive and emotionaldsae.g., availability bias (Tversky &
Kahneman, 1973; Slovic, Fischhoff, & Lichtenste#81; Kahneman 2003), optimism-bias
(Slovic et al 1981; Weinstein 1989), the affectiinsic (e.g., Slovic, Peters, Finucane &
MacGregor 2005), and on social factors (e.g., Bantlovic & Severson 1993).

Research on the mechanisms behind heightened lefuedk-exposure in avalanche
terrain is still scant. Historically, avalanche idemts were treated as natural disasters caused
solely by geophysical processes. It was not umgildarly 2000’s that the view changed, and

avalanche accidents started being seen as catasteyents caused by the “human factor”
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(Atkins 2000; McCammon 2002; McClung 2002a; 2002arvey & Zweifel 2008; Boyd,
Haegeli, Shuster & Butt 2009; Hendrikx and John&ii4). The accident data analyses by
McCammon (2000; 2002; 2004) and Atkins (2000) ssgteat avalanche accidents are often
caused by judgement errors that can be linkedewiqus findings in psychology and
economics. Unfortunately, the dataset used, andeaft the environment makes it difficult

to draw strong conclusions from their work.

Ideally, decision-making in avalanche terrain siddug analyzed in a real-life setting.
Ethical issues, data availability, and the compieaf avalanche danger makes such an
approach challenging. A number of researchers tterefore employed hypothetical choice
experiments to measure stapgdferences (Haegeli, Haider, Longland & Beardn2f&0;
Furman, Shooter & Schumann 2010; Marengo, Monalgiéeli 2017). One advantage of
this approach is that it makes it possible to eat@linow both different snow and terrain
context, personality, and group characteristicscfthe choices related to avalanche risk.
The work by Furman et al (2010), Haegeli et al @0&and Marengo et al (2017) suggest that
the most important factor for hypothetical terreloices is the forecasted avalanche hazard.
However, these studies also find a significantafée risk attitudes, and confirm some of the
findings by McCammon (2002; 2004), e.qg., that faamitly with an area and the possibility to
ride untracked snow increases willingness to rideeap slope.

The present study has three aims: 1) to analyzeilwidual characteristics, such as
risk attitudes and perception, experience and stdemographics, correlate with hypothetical
risk exposure in avalanche terrain, 2) to evaltfalédferent factors explain stateuteference
for andacceptance to ski relatively risky terrain, and 3) if individuaharacteristics affect the
perceivedéelative riskiness of different hypothetical ski runs.

We measured individual characteristics, includiog@demographics and risk attitudes

through an online survey. To measure willingnesskia risky slope, we use a stated
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preference approach, in which participants choebeden different ski runs down a
mountain. Our research is closely related to thekweg Furman et al. (2010), Haegeli et al
(2010), and Marengo et al (2017). However, our eicgdistrategy differs from previous
research on several important aspects. First, arfthps most important, we explore both
statedpreference for a hypothetical run, and the stateidlingness to accept to ski down a run
if someone else in the group say that they waskid@. The distinction between the two is
important, because it provides information on wheividuals want to do, and what they
might be willing to do.

A second difference is that we evaluate how afpésonality characteristics affect
risk-exposure. This means that we, in contrastévipus researchers, are not primarily
interested in measuring how a sebbjfective risk factors affect the choice to ski/choose a
slope. Instead, we use a set of choice alternativieieh vary systematically in terms of risk-
exposure, and evaluate how personal characteraftest the chosen risk level. Third,
previous research has relied on relatively stylieeaimples oplanned tours. This facilitates
both the analysis and the choice for the partidipdawever, it also makes it more difficult
to relate to real life choices, as participants mplay to re-evaluate the decision when on

tour. Our approach means that respondents make ar“go go” decision.

2. Material and methods

2.1 Participants
We collected all data using an online survey. Tgdgathe main population of interest for this
study, backcountry riders (skiers, snowboarders,ete published a link to the survey on the

research project web pagéstps://whiteheatproject.carandhttp://site.uit.no/carg/ and on

popular online platforms for skiers in Norway dgrilarch to May 2017. The aim of the
survey was both to evaluate the relationship batviedividual characteristics and risk-

taking behavior, and to test a set of instrumemttduture research. The estimated completion
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time was 35 minutes. To incentivize participantsdmplete the survey, they were given the
opportunity to participate in a lottery to win avaéanche backpack (value about €500 /
US$600) upon completion.

Eight-hundred and thirty-six individuals agreeg#oticipate in the survey, and were
over 18 years of age. Among these, 467 providedptEtmanswers on the relevant sections

of the survey. An overview of the sample is prodideTable 1, below.

[Table 1 about here]

Twenty-seven percent of sample participants aralenMedian age was 33 (mean =
34, SD =10.07), and 80 percent were currently édat university or had a university
degree. Nearly 50 percent of the participants ls&ied in the backcountry for more than five
years, and about 26 percent had on average 30rerskiodays per season during the past
five years. Eighty-one percent of the participaate themselves as either strong or expert
backcountry traveletdut over 45 percent lack formal avalanche trainiffgrty-eight

percent has experience of avalanche accidentsrameio-miss incidents.

2.2 Measurement instruments

2.2.1. Risk-taking behavior in avalanche terraiep@hdent variable)

We measured risk-taking behavior in avalancheitexia hypothetical ski terrain choices.
We elicited stated preferences for ski terrain bgadibing a hypothetical backcountry ski
tour” to the respondent, and by asking the respondeichvaiii four alternative routes down
the mountain that s/he woutdefer, andaccept, to ski. The alternatives were constructed in
collaboration with the head of avalanche forecasteNorway (and co-author on this paper),

such that the alternatives would represent diffiel@rels of risk exposure. Brief descriptions
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of the hypothetical runs are presenteéiigure 1, below (see the onlin&ppendix A) for a
full description).

[Figure 1 about here]

Weather, snow conditions, and the overall avalamiamger level and problem were
identical for all runs, while the risk and conseungees of a fall or an avalanche varied
systematically. We introduced this variation irknga differences in slope of the run and
presence of terrain features that amplifies thesequence of a fall or an avalanche. The
Ridge and the Field represent low angle terraih Vav probability of an avalanche
occurring and no dangerous terrain features, whéeBowl and the Chute represent steep
terrain traps where avalanches are possibleHggee 1). To ensure that the order did not
affect the answers, we randomized the order ofepitation of the run choices between

respondents.

2.2.2. Risk attitudes and perception

We measure attitudes to risk via the Brief Senadfieeking Scale (BSSS-8; Hoyle,
Stephenson, Palmgreen, Lorch & Donohew, 2002)p& skrsion of sensation-seeking scale
(SSS) developed by Zuckerman (1979; 1994; 2007h B&S (Robinson 1992; Rowland,
Franken & Harrison 1986) and BSSS-8 (Eachus 20t&phenson, Velez, Chalela, Ramirez,
& Hoyle 2007; Lepp & Gibson 2008) have been showhdld strong predictive power for
engagement in a variety of risk-taking behavioc|uding high-risk sports. To derive a
measure of sensation-seeking preferences via tB&SES respondents are asked to state to
what extent they agree with a set of eight statésn@m a 6-point scale from 1 (strongly
disagree) to 6 (strongly agree). Examples of tiséstements include: I would like to

explore strange places”, and "I like to do frightenthings”. The different indicators are
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combined by the use of factor analysis and estonaif factor scores to create an index of
sensation-seeking preferences. Our factor anadysiee BSSS-8 indicator variables shows
that the measure displays a satisfactory fit todtta (Kaiser-Meyer-Olkin test = 0.82,
Chronbach’s alpha = 0.79). Detailed results forfgotor analysis are availableTables C.1
andC.2, in the onlineAppendix C).

To be able to control for differences in perceivist, we asked respondents to
answer the following question: “Keeping the infotroa about terrain and snow conditions
in mind: how big do you think the risk for an acend (e.g., due to an avalanche or a fall)
would be for you if you skied down this run? Théueal means that you think that it would
be totally safe for you to ski down the run, anel ¥lalue 6 means that you think that it would
be a very high risk for you to ski down the run.eWsed these responses to ensure that

participants ranked the risk of the different rimaccordance with our intended design.

2.3 Statistical analysis

Our first aim of this paper is to analyze if indlual characteristics correlate with
hypothetical choices in avalanche terrain. Terchioices are ordinal in risk. The ordinal
nature of terrain choice suggests an ordered Liog@pproach. However, ordered models are
best suited for large datasets with many obsemsitio each cell, or group. Our sample size
is relatively small, and few individuaseferred the steepest run. Both the Chute and the
Bowl represent relatively risky choices, while Rielge and the Field represent relatively
safe ways down the mountain. To facilitate estiorgtive use this distinction and collapse
the different routes into two categories: choosimgRidge or the Field (relatively safe
choice), and choosing the Bowl or the Chute (reddyirisky choice).

We use one-sided student t-tests to conduct aiateaanalysis of differences in

individual characteristics related to stapeeference for andacceptance of the Bowl or the
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Chute. Because perceived risk is on ordinal seatealso test the difference using the
Mann-Whitney U test. We use a Logit approach torese multivariate regression models.
To check robustness of our multivariate regresegsnlts, we also estimate OLS regressions
on the full hypothetical choice set, i.e., all founs. These results are presente@iable C.7
in the onlineAppendix C. To evaluate model fit between different spectfmas, we conduct
Likelihood ratio test, link tests, and compared Alkaike Information Criteria (AIC). We
only present results for variables, which add s$igamnt information to the model according
to these tests. Finally, to test, and correct tieptial heteroscedasticity, we estimate
heteroscedastic Probit (Harvey 1976; Greene 205 & Khan 2013) regressions, and
we use robust standard errors in the ordinary E@sare model.

To address our second aim, i.e., if the particgastatedoreference for a certain
level of risk is different from thewvillingness to accept risk, we compare the perceived level
of risk of theirmost preferred run, to the perceived level of risk of the rung tie individual
states that she or he wouldcept to ski. More specifically, we use a Wilcoxon sigrradk
test to analyze if the perceived risk level of tis&iest (as perceived by the individual)
accepted run is significantly different from the'geved risk level of the most preferred run.

Our analysis of the effect of perceived risk lenezjuires a special mention. We
hypothesize that currepteferences for ski terrain depend on the individual’s riskitatdes,
perceived risk of the risky runs, and ability tdtigate risk. As described above, the question
on perceived risk allows us to control for the sahyely perceived risk of each run.
However, our main regressions have an outcomebtaripat takes the value one if the
individual prefers (accepts) to ski the Bowlor the Chute, and zero otherwise. To evaluate if
the perceived riskiness of the relatively steefs raffiects choices, we construct a variable
that is equal to the perceived risk of fineferred (accepted) run, if the individuabrefers

(accepts) one of the two relatively steep runs, and equ#hégperceived least risky of the
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two steep runs, if the individugtsefer (accept) one of two the relatively less risky runs. The
motivation for choosing the latter is that the te&sky of the steeper runs should represent
the closest alternative to the run chosen.

Related to the third aim of our study, we say thatranking of the riskiness of
hypothetical runs is “consistent” if the individuainks the Field as strictly riskier than the
Ridge, and the Bowl and the Chute as strictly eskhan both the Field and the Ridge, and
“inconsistent” otherwise. We thereafter create igabde taking the value one if the ranking is
consistent and zero if the answer is inconsistamd,run a Logistic regression to analyze if
individual characteristics correlate with a “coms” ranking of the different runs.

Finally, previous research show that long survegsagsociated with more careless
response due to Ego depletion (Meade and Crai@)2@md our survey certainly falls into
this category with an estimated 35-minute compietime. We identify careless response by
an analysis of Even-Odd correlation, and Longesh&{Meade and Craig, 2012).

All data analysis was conducted by the use oftagstical software STATA 15.

3. Results

3.1 Data quality

3.1.1 Careless response and missing values

Using the methods described in Section 2.3 we asdesur data quality, and found that 70
percent of the sample has an Even-Odd correlatten@7. Only five percent of the sample
has a correlation equal to or lower than 0.11. ltkas 10 percent of the sample have strings
of 10 or more identical values. For maximum, minmywand middle values, the share is
below 4 percent. Concerning missing values, it appthat many followed the link to the

survey out of curiosity but never followed througlne sample is divided between one group
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with less than 5 percent missing observations @G6gnt), and one group with over 50
percent missing observations (41 percent). The mtyajaf the latter group left the survey
within 5 minutes after opening, and 175 individuaiswered nothing more than the question
on informed consent.

Our analysis of missing values suggests that madiyiduals either found the survey
to be too long and complex to answer, or were metésted in the topic. However, the
responses of those who decided to answer the suamdyon which this research is based on,
do not show that careless response is a problesugport of this conclusion about the
quality of our data, a relatively large share & ffarticipants provided detailed and voluntary
comments (for example, 98 individuals provided egiee details about their avalanche
training). We interpret this as that most partiaiggawho answered the survey, and proceeded

beyond the first few questions were engaged whkeng it.

3.1.2 Perceived risk

Our analysis of the participants ranking of théedtént runs in terms of risk shows that some
individuals ranked the risk differently from ugable 2 provides descriptive statistics for the
333 individuals who ranked the risk consistentlyrvour intended design, and the 134

individuals who ranked the relative risk differgntl

[Table 2 about here]

As can be seen ifable 2, there are some differences between the samptes. T
results show that age, gender, university educasingd attitudes to risk hold some
explanatory power: Older individuals, males, indivls without university education, and

individuals with higher scores on the BSSS-8 ase l&kely to rank the risk of the runs in
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accordance with our intentions (estimation resalésavailable iTable C.3, in the online
Appendix C). The significant effect of education is worryirgcause it suggests that
uneducated individuals found it difficult to undersd the description of the runs. It should
be noted that we find no effects of avalanche imginbackcountry experience or self-
assessed backcountry travel skills between thepgtd@ased on feedback provided by
participants, it appears that some individuals $eclion certain, micro-terrain features in the
pictures, which indicated less consequences ofalamche on the steeper runs, and that this
reduced their assessed risk of these runs. Toetisatrwe do not treat a run as risky when a
participant perceives it as relatively safe, wedrart our empirical analysis on the consistent
sample. This way we also ensure that only indivisluwdno read the descriptions carefully are
included in the analysis. It should be noted, #rainclusion of the individuals who ranked
the risk differently from the intended design ie @nalysis reduces the fit of the model but
still yields broadly similar results.

Table 3 contains information on the perceived risk of diféerent runs, by
participants who ranked the risk per our intenti@niigh share of individuals perceives the
Ridge and the Field as relatively non-risky, andne perceives these runs to be associated
with very high risk. In contrast, no participanteasithe Bowl or the Chute as safe, and

relatively many rates these runs as highly risky.

[Table 3 about here]

3.2. Bivariate analysis
Table 4 shows the percentage of individuals who statetth®y wouldprefer andaccept to
ski the different runs. As can be seen in the tablegher sharaccepts to ski the Bowl or

the Chute, than state that thangfer to ski down these rufsThe Wilcoxon signed rank test
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shows that the difference in choice of run is digant (p<0.001), and that the perceived risk
of the mospreferred run is lower than the perceived risk of the sulbyety most risky
accepted run (p<0.001}.

[Table 4 about here]

The bivariate boxplot analyses presenteHigures 2a and2b suggest that
individuals, whaoprefers and/oraccepts to ski the Bowl or the Chute, are more positive

towards risk and perceive the level of risk as lowe

[Figure 2a and 2b about here]

One-sided Student t-tests confirm that the diffeesrare significant for both stated
preference (BSS-8: t = -5.012, p < 0.001, Perceived risk:6.866, p < 0.001), and
acceptance (BSSS-8: t =-5.971, p < 0.001, Perceived risk8t168, p < 0.001. Mann-
Whitney U tests are also significant (p < 0.001).

Individuals, who assess their backcountry skilleéaelatively high, have a high
number of ski days per year, and have skied ib#u&kcountry for many years, are more
likely to prefer to ski the Bowl or the Chute. The same holds fennyounger individuals,
and individuals with avalanche experience (accidemiose call). The bivariate analyses of
the choice taccept to ski the Bowl or the Chute are similar. Howewee, find no
statistically significant differences (on 5 perctel) concerning ski experience, or gender
for this hypothetical choice. Men in our sample daignificantly more positive attitudes to
risk (One-sided t-test, p = 0.004), ski more dagtsyear (Mann-Whitney U test, p < 0.001),
and rate their skills to be higher (Mann-Whitneyadt: z = -7.482, p < 0.001), than women.

The difference in avalanche training between mehveomen is not significant on 5 percent
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level (Mann-Whitney U test, p = 0.06). A summarytioé bivariate results is available in

Table C.4, in the onlineAppendix C.

3.3 Multivariate analysis

We present the results of our multivariate analysigable 5. The outcome variables are
dichotomous taking the value one, if the individpagfers (column 1) oraccepts (column 2)
to ski the Bowl or the Chute, and zero otherwise.

Just like the bivariate analyses, our multivarragults suggest that perceived risk and
sensation-seeking preferences are key. While iddals who perceive that the risk of skiing
a run is high are relatively unlikely to chooseskn that run, individuals who display
sensation-seeking preferences are relatively liteepyefer andaccept to ski a steep run. The
gualitative effects are similar across the regoessiand robust to controls for self-assessed
skills and backcountry ski experience (3able C.5 —C.6, in the onlineAppendix C).

However, the size of the effects is much more pnami for state@cceptance, than they are

for statedoreference to ski a run. The predicted probability that adiwdual prefers to ski

the steeper runs increases from 8 - 37 percent2Begercentage points, if his/her perceived
level or risk goes from relatively high to relatiyédow. The corresponding increase in the
probability toaccept to ski the run is 66 percentage points (an ine@agpredicted

probability from 11.3 to 77.7 percent). With respecsensation-seeking preferences, we find
that the predicted probability that an individpegfers a steeper run increases from 6 percent
to 29 percent (23 percentage points) if the BSS8e8e goes from -2 to 2. The
corresponding increase faccepting to ski a steeper run is from 7 percent to 67 per(@0
percentage points).

[Table 5 about here]
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For ski- and backcountry experience and skill, iwd that self-assessed backcountry
ski skills constitute an important explanatory ador statedoreference for the relatively
risky runs. Ski and backcountry experience alsdipt@reference but hold less explanatory
power than self-assessed backcountry skills Taeke C.5, in the onlineAppendix C).

However, we find no effects of skills or experiemmeethe probability that an individual
accepts to ski the steep runs.

By contrast, we find that, while formal avalancharing does not predict stated
preference for skiing the Bowl or the Chute, the effect igrsficant and strongly negative on
willingness toaccept skiing these runs: the probability that an indbadwithout formal
avalanche educatiaaccepts to ski the Bowl or the Chute is 41 percent. Fomatividual
with a level 1 courses or higher, this probabilitynly 22 percent.

Similar to Marengo et al (2017), we find a positogerelation between past
experience of avalanche incidents gneference for the steeper runs. The probability that an
individual with no experience of avalanche incidgrefersthe Bowl or the Chute is 12
percent. For an individual with some experiencawalanches, the corresponding probability
is 20 percent. However, our estimated effect issigrtificant when we adjust for multiple
testing with Bonferoni correction (the original piue is 0.054), and we find no correlation
between past experience of avalanche incidentstanedacceptance to ski the steeper runs.

Our results further suggest that individuals whomad people who ski radical lines
are more inclined to botprefer, andaccept, to ski steep terrain. Individuals in our sample,
who to some extent agree with the statement “| lgpko people who ski steep/exposed
lines”, are 10 (16) percentage points more likelgrefer (accept) to ski the Bowl or the
Chute than are individuals who disagrees with skasement.We find no effect of gender on

hypothetical terrain choices.
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4. Discussion
Our findings that individuals are more likely totb@refer andaccept to ski a relatively risky
run if they perceive a low level of risk or havesfiive attitudes to risk, is supported by
previous research on skiers (e.g., Ruedi, Abadpthowski, Burtscher & Kopp 2012; Kopp,
Wolf, Ruedl, & Burtscher 2016, Marengo et al., 2)&havior in traffic (e.g., Dahlen,
Martin, Ragan, & Kuhlman 2005), for sexual behay@ag., Donohew, Zimmerman, Cupp,
Novak, Colon & Abell 2000), and financial decisidesg., Wong & Carducci 1991). The
finding that risk perception is key is consistemiwvthe work by Weber and Milliman (1997).
In accordance with Byrnes, Miller & Schafer (1998 find that men have significantly
more positive attitudes to risk than women do,diuen these attitudes, we find no evidence
of gender effects in our hypothetical choice scesaiThis finding is also consistent with the
findings of Furman et al (2010) and Marengo e28al(7).

None of the aforementioned results is likely to eaas a surprise to many. However,
we also find that individuals in our sample arding to accept to ski runs that they perceive
as significantly riskier than their mgsteferred run, and that backcountry skills and
experience hold no explanatory power &ocepting to ski steep terrain. In other words,
individuals with a low level of experience and Ekile equally likely taccept to ski the
steeper runs, as individuals with a high levellkalf and experience. This result indicates that
novices may end up in terrain that they do not hheeskills to master, and given the nature
of avalanche terrain as a wicked learning enviramntaey will not receive the correct
feedback, and may therefore be more prone to agngirto make risky decisions.

Formal avalanche education ideally provides indigld with knowledge on how to
assess and mitigate avalanche danger. Researbk ovlé of avalanche training and its net
influence on risk is still in its infancy. In othesomewhat similar settings (e.g. driver

education), research show that training may coueilbo over-confidence and increased risk
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taking (e.g. Harrington 1972; Peck 1993; 2011; Nisl2003), and there is currently a debate
if avalanche training is associated with the sanoblpms. We find no evidence of such
negative effects in our data. The negative efféelvalanche education in tlaeceptance
regressiomather suggests that individuals with avalanchiaitrg feel more confident in

their decision to say no to terrain that is to&yiom their perspective.

Our finding that past experience of avalanchedeets is positively correlated with
preferences for relatively risky runs are consistent with poas findings by Marengo et al
(2017). Marengo et al (2017) interpret the linksapport for the hypothesis that surviving a
serious incident creates a sense of invulneralahty increases risk-taking behavior.
However, we are cautious to make this interpretative to endogeneity issues. More
specifically, given the data at hand, it is impbksto differentiate between individuals who
develop preferences for steep terrain because av@anche incident, and individuals who
have preferences for steep terrain and therefore &deightened risk of having had an
avalanche incident. To establish causality, we mefedmation onchangesin preferences
and behavior due to experiences of avalanche intsde

Finally, our results suggest that admiration ofgdeavho ski radical lines is
associated with an increase in both the probalidityothprefer andaccept the relatively
risky runs. This is consistent with findings by.eBenthin et al., (1993), who find that social
admiration is strongly linked to participation isky activities.

Many of the observed effects presented here wafuathier research. Stated choice
experiments offer researcher with the ability teate a controlled environment, but the
hypothetical nature of the experiments also intoedwarious forms of bias. We therefore
urge caution with a direct translation into a rigalsetting. To fully understand the

relationship between personality characteristiasrésk-taking behavior in avalanche terrain,
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a combination of real-world observations of backdoutravel and information on

personality trait metrics is needed.

5. Conclusions
In this paper, we have analyzed the correlatiobsdxn personality characteristics and
hypothetical choices related to risk in avalan@reain. Our empirical analyses suggest that
both risk perception and risk attitudes are keydieerisions related to avalanche risk.
However, our analysis also shows that many indaisiare willing toaccept to ski runs that
they perceive to be significantly riskier than thaiostpreferred choice, and that individuals
with a low level of experience and skill are equéikely to accept to ski the steeper runs, as
are individuals with a high level of skill and ex@ace. Finally, we find some indications
that social aspirations affect terrain choices.eratogether, these latter results indicate that
social factors play a role in decisions relatedvalanche risk. In life, we often to accept to
do things that is not our most preferred choiceabse the benefits of doing so outweighs the
costs. However, accepting a higher level of riskvalanche terrain may be lethal. It is
therefore important to raise the questionvhy we choose to do so. Our analysis suggests
that individuals without formal avalanche trainiaugg more likely to accept to ski risky
terrain. To avoid avalanche accidents, it may floeeegprove fruitful to have participants in
avalanche awareness seminars and one-day couilees @@ how their choices depend on

the preferences and actions of others.
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Footnotes

! See the onlinAppendix B, or Hendrikx and Johnson (2014) for a definitidiackcountry travel skills.
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2 Touring on skis/splitboard/snow shoes in mountasnierrain that is not possible to reach from difki

% The distribution is the same if we separate betvibe decision to ski either the Bowl or the Chifte then
find that more individuals are willing to acceptdki the Chute, than state that they would préféng this run.
Since some individuals rate the Bowl and the Clstequally risky, we do not want to treat the Clasta
riskier choice.

* When we use the participants’ subjective risk eatibn of the different slopes, we can also conduct
Wilcoxon signed rank test of equality in perceivistk between preferred and accepted run on theséutiple.
The test rejects the null hypothesis of equalitpénceived risk (p<0.001).

® Note that, in the heteroscedasticity robust Pnoloitel, the effect is only significant if we useantinuous
measure of the variable. Individuals who agreemgly with the argument drive the effect (Sable C.8 in
online Appendix C).
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Tables

Table 1. Descriptive statistics of the sample characiesst

Gender Years of BC skiing
Female 27% Less than 1 year 13%
Male 73% 1-2 years 19%
3-4 years 21%
Age (mean) 34 5 or more years 48%
Self-assessed ski skill
Education Beginner 3%
Prim or sec education 20% Intermediate 16%
University: Bachelor 41% Strong 50%
University: MSc/ PhD 39% Advanced/expert 28%
SKki days past 5 years Extreme 3%
0-10 skidays 25% Avalanche education
11-20 skidays 31% No formal training 45%
21-30 skidays 19% Avi Level 1 32%
31-40 skidays 8% Avilevel 2 or 3 20%
41-50 skidays 8% Professional 3%
More than 50 days 10% Avalanche experience 39%
N 467 N 467




WHO'’S AT RISK IN THE BACKCOUNTRY?

Table 2. Descriptive statistics for individuals who rankée risk of the runs per our

intentions, and for individuals who ranked the ms#erently.

"Consistent” sample "Inconsistent” sample

Gender

Female 29 % 20 %
Male 71 % 80 %
Age (mean) 34 35
Education

Primary or secondary education 16 % 31 %
University: Bachelor 42 % 38 %
University: MSc/ PhD 42 % 31 %

Ski dayspast 5 years

0-10 ski days 23 % 29 %
11-20 ski days 34 % 25 %
21-30 ski days 17 % 22 %
31-40 ski days 8 % 7%
41-50 ski days 8 % 7%
More than 50 days 9% 10 %
BSSS-8 (mean) -0.03 0.11

Yearsof BC skiing

Less than 1 year 12 % 15%
1-2 years 20 % 16 %
3-4 years 22 % 19%
5 or more years 47 % 50 %

Self-assessed ski skill
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Beginner 3% 4%
Intermediate 16 % 16 %
Strong 51 % 46 %
Advanced/expert 26 % 34 %
Extreme 4% 1%
Avalanche education

No formal training 45 % 46 %
Level 1 32 % 31 %
Level 2 or 3 20 % 19 %
Professional training 2% 4%
Avalanche experience 38 % 42 %
N 333 134

25
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Table 3. Perceived risk.

26

Perceived risk of slope

1. 2. 3. 4, 5. 6. Total
Very

Safe (%) high risk (%)
The Ridge 63.96 33.33 2.40 0.30 0.00 0.00 100
The Field 10.21 59.16 25.53 4.80 0.30 0.00 100
The Bowl 0.00 6.31 30.33 29.73 27.33 6.31 100
The Chute 0.00 1.50 8.71 22.22 34.53 33.03 100
Number of
obs. 333
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Table 4. Preferred and subjectively most risky acceptepeslo

Preferred slope

Accepted slope

(%) (%)
Ridge 11.71 5.71
Field 66.37 58.56
Bowl or Chute 21.92 35.74
Number of
observations 333 333

27
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Table 5. Marginal effects (at means), from a Logit regressiStandard errors

in parentheses.

PREFER ACCEPT
Perceived risk -0.081***  -0.228***
(0.020) (0.032)
BSSS-8 0.052* 0.168***
(0.022) (0.036)
Self-assessed skills
Level 3| 0.127**
(0.038)
Level4orgy 0.197**
(0.054)
Formal avalanche education -0.062 -0.201**
(0.039) (0.061)
Experience of avalanche incident 0.081
(0.042)
Admire people who ski steep/exposed 0.094* 0.163*
(0.038) (0.056)
Education
University (Bachelor 0.183*
(0.066)
University (MSc, PhD 0.183**

(0.065)
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N 333 333

Chi 2 79.133 115.514
Pseudo r2 0.226 0.266
AIC 287.128 332.639

+p <0.10 (0.05), * p < 0.05 (0.025), ** p < 0.(0LO05), *** p < 0.0005

(0.0003), Bonferroni corrected p-values (two tests)
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The Ridge

“A friendly giant. Mellow and
safe skiing ”

Slope:

Max: 23°, mean: 20°
Aspect: NW

Vertical drop: 1000 meter

Dangers: No dangers
Exposure: Very low

Figures

The Field

“A nice and fun run. Easy
going skiing from top to
bottom”
Slope:
Max: 35°, mean: 25°
Aspect: NW
Vertical drop: 1000 meter

Dangers: 20 m > 30°
Exposure: Low

The Bowl

“A scenic run with
consistently steep skiing”

Slope:

Max: 40°, mean: 30°
Aspect: NW

Vertical drop: 1000 meter

Dangers: 400 m > 30°
Exposure: High
- Terrain trap

30

The Chute

“An adrenaline rush. No fall
zone from top to bottom”

Slope:

Max: 45°, mean: 37°
Aspect: NW

Vertical drop: 1000 meter

Dangers: 1000 m > 30°
Exposure: High
— Terrain trap

2 Avalanche hazard: Moderate (level 2). Wind slabs constitute the main avalanche problem. A poor
bonding between the old and new snow, and a persistent weak layer further down in the snow pack.
Human triggered avalanches are possible at a large additional load, especially on steep slopes.

Snow: Mostly loose powder, but at places, the wind has created soft wind slabs.

Figure 1. Hypothetical ski runs as presented ttigpants in our online survey
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BSSS-8 factor scores
0
1

Most preferred run

Accepted run

[ Ridge or Field [ Bowl or Chute |

Perceived risk
4
)

o o — o —

31

Most preferred run Accepted run

[ Ridge or Field [ Bowl or Chute |

Figure 2a. Sensation-seeking factor scores Figure 2b. Perceived risk and hypothetical

and hypothetical terrain choices. Bars

represent median and interquartile range.

Whiskers show min and max values,

excluding outliers.

terrain choices



Highlights:

e Attitudes and perception of risk predict hypothetical choices in avalanche terrain
e Social factors may play an important role in decisions related to avalanche risk
e Riders accept to ski terrain that is riskier than their most preferred run

e Neither experience nor travel skills predict acceptance to ski risky terrain



