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Intention to Engage in Mountain
Sport During the Summer Season in
Climate Change Affected
Environments
Martin Niedermeier*, Anika Frühauf and Martin Kopp

Department of Sport Science, University of Innsbruck, Innsbruck, Austria

Natural environments can make it easier to engage in regular physical activity, including

mountain sport activities. However, global warming is expected to change natural

environments, especially in mountainous regions with potential impacts on physical

activity behavior. While there is some evidence of a reduced intention to engage in winter

sport in climate change affected environments, little is known on the impact of climate

change in mountain sports conducted in the summer season. Therefore, the present

study aimed at comparing the effect of being exposed to a climate change affected

scenario (CCA) to being exposed to a climate change unaffected scenario (CCU) on

the intention to engage in summer mountain sport activities. Furthermore, we aimed

to analyze the role of anticipated affective responses in the context of the Theory of

Planned Behavior (TPB). Using a web-based experimental cross-sectional study design,

participants were randomly allocated to scenarios of either CCA or CCU pictures.

Participants were asked to complete questions about TPB variables and about affective

responses referring to the displayed scenarios. Statistical analyses included tests on

group differences and hierarchical linear regression analyses. TPB variables (intention

to engage in summer mountain sport, attitude, and perceived behavioral control) did

not show significant group differences between CCA (n = 155) and CCU (n = 156),

p > 0.131; r < −0.10. Significantly lower anticipated affective valence was found in

CCA compared to CCU, p < 0.001, r = −0.43. Affective valence did not significantly

improve the TPB model, change in R² = 0.7%, p = 0.096. However, a higher affective

valence was significantly associated with a higher attitude toward summer mountain

sport, beta = 0.19, p< 0.001. Intention to engage in summer mountain sport was similar

in the groups. Therefore, an immediate reduced engagement in mountain sport activities

due to climate change seems unlikely in the summer season, although differentiated

findings across various activities of summer mountain sport cannot be excluded. A

reduced affective valence during summer mountain sport activities might occur in the

presence of signs of climate change in the environment, which may lead to longer-term

behavior changes in climate change affected scenarios also in the summer by repeated

experiences of reduced valence.
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INTRODUCTION

Physical inactivity is a major public health issue and a
leading risk factor for the development of non-communicable
diseases such as cardiovascular diseases and diabetes (1).
Participating in physical activity can help in the treatment
of diseases (2). Therefore, the World Health Organization
has set the goal of reducing physical inactivity by 15% by
the year 2030 (3). However, data do not show significant
changes in physical activity patterns between 2001 and
2016 (1).

The regularity of being physically active is influenced
by a variety of factors including (a) behaviorally relevant
cognitive variables (4), (b) affective responses to previous
physical activity experiences (5), and (c) characteristics of
the environment where physical activity takes place. Referring
to (a), the Theory of Planned Behavior (TPB) (4) or the
Reasoned Action Approach (6) have commonly been used
in the development of health related intervention strategies
to evaluate a certain predicted future behavior (7, 8). TPB
is also used in the context of physical activity behavior and
provides important cognitive-based determinants of intention
to engage in physical activity: According to TPB, behavior
(e.g., engaging in physical activity) is determined to a large
amount by behavioral intentions (i.e., readiness to engage in
physical activity). Behavioral intentions in turn are based on
subjective norm, attitude, and perceived behavioral control (4).
Referring to (b), there is evidence that positive affective valence
during and after physical activity is associated with a higher
level of future physical activity (9, 10). Furthermore, affective
responses might explain variations in the regularity of being
physically active dependent on certain characteristics of the
physical activity [e.g., mode or intensity (11)]. Referring to the
environmental aspects mentioned in (c), natural spaces seem
to play an important role for physical activity behavior. For
instance, higher amounts of natural space in the living area
seem to be associated with undertaking more (and potentially
more vigorous) physical activity, e.g., cycling or walking (12).
Additionally, there is evidence that a higher likelihood of
meeting physical activity guidelines (i.e., achieving at least
600 metabolic equivalent task minutes per week) is positively
associated with visit frequency to local green spaces (13). The
environment, where physical activity takes place, may also
interact with the factors influencing physical activity behavior.
In this context, synergistic benefits of physical activity and
the environment on wellbeing are discussed: Shanahan et al.
hypothesize positive effects on wellbeing when being physically
active in natural spaces that are larger than the independent
effects of being active (not in a natural environment) and the
natural environment (not being physically active). The better
wellbeing might increase physical activity behavior in the long-
term (12). There is evidence of a better wellbeing/more positive
affective responses during and after physical activity bouts in
natural environments compared to indoor physical activity (14–
16). Furthermore, environmental proximity to recreation is
discussed in the context of the Theory of Planned Behavior
variables (17).

Climate change influences natural environments (18) and
may also reduce physical activity level in these areas. Some
areas are more prone to rapid and visible consequences of
climate changes, such as alpine environments (19). Glacier
retreat, less snowfall at lower altitudes, and changes in the snow
line are consequences connected with climate change in alpine
environments (18, 20). Climate change can also affect physical
activity patterns, especially, when the physical activity takes place
outdoors. In an earlier study, we found a reduced intention
to engage in recreational winter sport activities, such as alpine
skiing or snowboarding, when being exposed to a winter sport
scenario showing an environment affected by climate change
(16). Therefore, climate change might be associated with a
reduced winter sport activity or with modifications in the winter
sport habits (e.g., going to ski resorts at higher altitude). The
results further indicated that—consistent to behavior theories—
both cognitive variables of the Theory of Planned Behavior (4),
such as attitude, and non-cognitive variables (9, 10), specifically
affective valence were relevant variables to be considered in the
intention to engage in winter sport activities (16).

However, potential effects of climate change on summer
sport remain elusive although summer mountain sport plays
a similarly high economical role as winter sport according to
the bed occupancy rate in Austria (winter 2018/19: 38% and
summer 2019: 37%) (21). Furthermore, the direction of the
effects, i.e., an increase or a decrease of physical activity behavior,
is unclear. In the United States, climate change was predicted to
negatively impact frequency of hiking (by 20% in the year 2060),
but to show a positive effect on the frequency of swimming or
horseback riding (22). Similarly, given the variety of different
mountain sport activities in mountainous regions during the
summer season (23), the effect of climate change on overall
physical activity in these regions might be unclear.

Following these considerations, the aim of the present study
was 2-fold: Aim 1 was to analyze the effect of exposure to a
climate change affected scenario on the intention to engage in
recreational summer mountain sport activities in comparison
to a climate change unaffected scenario. Attitude, perceived
behavioral control, and anticipated affective responses during
engagement in the different scenarios were also compared. Aim
2 was to analyze the role of anticipated affective responses in the
intention to engage in mountain sport in the context of TPB.

MATERIALS AND METHODS

Design and Sample
A web-based questionnaire was distributed by the University of
Innsbruck’s Email announcement and by the national alpine club
(“Austrian Alpine Association”) via social media announcement.
The calculation of the exact number of recipients remains elusive
since it is possible to unsubscribe from the University’s Email
announcement and social media range of the Austrian Alpine
Association remains vague. The procedure was widely similar to
our previous study (16): A short information at the start of the
online survey was given that the study focuses on motivational
aspects in recreational mountain sport practiced in the summer
season. No information about climate change was added in
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the initial information. During completion of the questionnaire,
participants were randomly allocated (simple randomization)
to one of two groups: (1) A group receiving two pictures—
one from 2011 with larger glacier and one of the same place
from 2018 with smaller glacier—indicating a climate change
affected scenario (CCA group) and (2) a group receiving the
picture of 2018 only without mentioning the year (CCU group,
Figure 1). The pictures pertaining the scenarios were placed at
the top of the pages asking participants to look closely at the
scenarios and to answer the following questions referring to the
corresponding scenario.

Inclusion criteria for participation were given at the
recruitment announcement: (1) Conducting mountain sport
activities in the summer season 2021, and (2) aged at least
18 years. The questionnaire was provided in German language
only. No incentives were provided for participating. The study
procedure was approved by the Board for Ethical Questions in
Science of the University of Innsbruck in accordance with the
Declaration of Helsinki (#44/2021, date: 21.06.2021).

Questionnaire
Using a total of 31 questions, information about socio-
demographic and summer mountain sport characteristics,
affective responses, TPB variables, and future summer mountain
sport engagement. Time to complete the questionnaire was
∼10 min.

Measurements
TPB Variables
Behavioral intentions, attitude toward behavior and perceived
behavioral control were assessed following the TPB guidelines

by Ajzen (24). All questions asked in Frühauf et al. (16) were
adapted from winter mountain sport to summer mountain sport
and were answered on a seven-point Likert scale. On each
page the participants were reminded to answer the question
with reference to summer mountain sport participation in the
displayed scenario. Intention to engage in summer mountain
sport was assessed with three items (e.g., I intend to participate
regularly in mountain sport activities in the upcoming summer
season). Cronbach’s alpha for intention in the present sample
was 0.92. Five items with two opposing attributes as anchors at
the poles (e.g., harmful/beneficial) were used to assess attitude
toward summer mountain sport (Cronbach’s alpha = 0.85).
Perceived behavioral control was evaluated using four items (e.g.,
I am confident that I will be able to regularly conduct mountain
sport activities in the coming summer season. Cronbach’s alpha
= 0.87). After recoding the negatively formulated items for
attitude, the mean of all items belonging to each TPB variable was
calculated by adding the values of the TPB variables belonging
to one subscale and dividing the sum by the number of items.
Therefore, the values for all TPB variables ranged from 1 (low
intention, attitude, perceived behavioral control) to 7 (high
intention, attitude, perceived behavioral control). Based on our
previous findings (16), where the dimension of subjective norm
was less relevant in the context of winter mountain sport
intention, we did not assess subjective norm.

Future Summer Mountain Sport Engagement
Future summer mountain sport engagement in case of large
glacier shrinkage was assessed based on Pickering et al. (25),
who studied attitudes of skiers to climate change in Australia.
Pickering et al. (25) used a single item question (“Assuming

FIGURE 1 | Climate change unaffected scenario [(A), upper row] and climate change affected scenario [(B), lower row]. Pictures by courtesy and with kind permission

of Austrian Alpine Association.
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that the next five winters had very little natural snow: please
circle one option as to where you would ski/snowboard”) with
four response options (“Australia same frequency,” “Australia
less often,” “Overseas” or “Give up”). We adapted the question
and response option to meet the characteristics of summer
mountain sport: We included an additional response option
for the possibility to increase mountain sport frequency. The
response options ranged from “Quit mountain sport,” “Conduct
mountain sport further away,” “Conduct mountain sport less
often than now,” “Conduct mountain sport in the same frequency
as now,” and “Conduct mountain sport more often than now.”
Given the variety of summer mountain sport activities (26), a
separate question referring to future summer mountain sport
engagement in case of large glacier shrinkage was posed for each
summer mountain sport activity.

Potential consequences of climate change on mountainous
regions were selected in accordance to previous literature (27).
The participants were asked if and how these consequences
change their engagement in summer mountain sport activity.
Using a five-point Likert scale, a bipolar response mode
was chosen ranging from “Quit mountain sport,” over “Less
regularly,” “Does not concern,” “More regularly,” to “Much
more regularly.”

Affective Responses
Affective responses were assessed when the pictures on the
scenarios appeared for the first time. The participants were
instructed as follows: “We ask you to first observe the picture(s)
and then answer the questions below in the imagination of
engaging in mountain sport activities in the environment seen
in the picture(s).” The basic dimensions of affective valence
and perceived activation were assessed with two single-items
measures based on the Circumplex Model (28). Affective valence
was assessed using the German version (29) of the Feeling Scale
(30) with 11 response options ranging from “Very good” (+5)
to “Very bad” (−5). The German version of the Felt Arousal
Scale ranging from 1 (“low arousal”) to 6 (“high arousal”) was
used to assess perceived activation (31). Information on validity
of the two scales for the German version can be found in
Maibach et al. (29).

Additional Variables
Information on summer mountain sport participation of
the participants was collected asking for the regularity of
participation in eight summer mountain sport activities with
possible answers ranging from 1 (never) to 7 (regularly). Physical
activity level not related to mountain sport was assessed with
two questions asking about physical activity during leisure time
and at work (32). Consequently, a physical activity level indicator
ranging from 1.4 (low physical activity level) to 2.3 (high physical
activity level) and an energy expenditure estimator (expressed
in MJ) can be calculated. The energy expenditure estimator
considers the physical activity level, weight status, age group,
and sex. A short version of the risk-perception scale with three
items and four response options (33) was used to assess risk-
perception of climate change. The scale uses the mean of the
three items to express risk-perception of climate change with 1

(low perceived risk of climate change) to 4 (high perceived risk of
climate change). Cronbach’s alpha of the present sample was 0.74.

Statistical Analyses
Statistical analyses for aim 1 consisted of tests on group
differences between CCA and CCU group using SPSS v. 27
(IBM, New York, NY, USA). Differences in TPB variables
(intention to engage in summer mountain sport, attitude toward
summer mountain sport, and perceived behavioral control) and
anticipated affective responses during summer mountain sport
(affective valence and perceived activation) were analyzed with
the Mann-Whitney U-Test due to non-normality of data (tested
by the Shapiro-Wilk test for each subgroup). Rosenthal’s r was
calculated as an effect size where Mann-Whitney U-Test was
used with the conventions small (0.1), medium (0.3), large (0.5)
(34) Differences in future summer mountain sport engagement
in case of large glacier shrinkage were analyzed using Pearson’s
χ² tests. To meet the assumptions for future summer mountain
sport engagement in case of large glacier shrinkage, the lowest
three response options were combined resulting in a comparison
of three response options only. Since the effects of climate change
might be most severe in mountaineering sports (27), a subsample
analysis of group differences between CCA and CCU group was
done in mountaineers only. Participants who stated to engage
in mountaineering more than never were considered as the
subsample of mountaineers.

For aim 2, a series of linear regression analyses were
performed using jamovi v. 2.0 (35). Attitude was modeled
as an outcome of group allocation or affective valence. We
abstained from an a priori planned mediation analysis of the
outcome attitude (16) since group allocation was not significantly
associated with attitude. Furthermore, a hierarchical regression
analysis with two models was used to model intention to engage
in summer mountain sport as an outcome of attitude, perceived
behavioral control (model 1), and affective valence (model 2). R²
of model 1 and model 2 was compared to analyze if the inclusion
of affective valence significantly improved the model. P-values
< 0.05 were considered as significant. Unless otherwise stated,
values represent mean (SD), Median (interquartile range), and
relative (absolute) frequencies.

RESULTS

Sample Characteristics
In total, n = 311 participants completed the questionnaire, out
of which 49.8% (n = 155) were allocated to the CCA group
and 50.2% (n = 156) to the CCU group. Sample characteristics
including physical activity behavior, risk perception of climate
change, and summer mountain sports activities were relatively
similar in both groups (Table 1). The majority of the sample was
regularly engaging in mountain hiking. Trail running was a not-
listed summer mountain sport mentioned by 7.7% (n = 24) of
the participants.

Group Differences
None of the TPB variables were rated significantly different
between groups (Table 2). Intention to engage in summer
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TABLE 1 | Descriptive information on demographic variables, physical activity, risk-perception of climate change, and summer mountain sport activities of the total

sample and by group.

Total sample

(n = 311)

Climate change

unaffected scenario

(n = 156)

Climate change

affected scenario

(n = 155)

Mean (SD) Mean (SD) Mean (SD)

Age (years) 27.9 (10.4) 27.3 (9.5) 28.5 (11.3)

Body mass index (kg/m2 )a 21.9 (3.5) 21.7 (3.8) 22.2 (3.2)

Physical activity level (1.4: low, 2.3: high)a 1.9 (0.2) 1.9 (0.2) 1.8 (0.2)

Energy expenditure (MJ)a 11.8 (2.6) 11.7 (2.7) 11.8 (2.5)

Risk-perception index of climate change (1: low, 4: high) 3.1 (0.7) 3.0 (0.7) 3.3 (0.6)

Frequency of summer mountain sport activities (n/month in the summer season) a 8.3 (6.4) 8.0 (5.9) 8.7 (6.9)

% (n) % (n) % (n)

Sexa

Female 55.9 (174) 53.2 (83) 58.7 (91)

Male 42.8 (133) 44.9 (70) 40.6 (63)

Regular summer mountain sport activity (> 4 out of 7)

Mountain hiking on wider trails, valley paths or forest paths 62.4 (194) 60.3 (94) 64.5 (100)

Mountain hiking on narrower mountain paths or climbs 81.7 (254) 79.5 (124) 83.9 (130)

Mountain biking 30.5 (95) 26.9 (42) 34.2 (53)

Fixed-rope climbing (via ferrata) 17.4 (54) 17.9 (28) 16.8 (26)

Outdoor sport climbing 18.0 (56) 16.7 (26) 19.4 (30)

Outdoor bouldering 4.8 (15) 5.1 (8) 4.5 (7)

Alpine multipitch climbing 10.3 (32) 12.2 (19) 8.4 (13)

Mountaineering (glacier) 22.8 (71) 25.6 (40) 20.0 (31)

amissing data: n < 14.

TABLE 2 | Theory of Planned Behavior variables, affective responses, and future summer mountain sport activity engagement by group.

Climate change unaffected scenario

(n = 156)

Climate change affected scenario

(n = 155)

Z P r

Mean (SD) Med (IQR) Mean (SD) Med (IQR)

Theory of planned behavior variables (1: low, 7: high)

Intention to engage in summer mountain sport 6.5 (1.0) 7.0 (6.3–7.0) 6.6 (0.8) 7.0 (6.3–7.0) −1.16 0.245 −0.07

Attitude toward summer mountain sport a 6.5 (0.8) 6.8 (6.2–7.0) 6.3 (1.0) 6.6 (6.0–7.0) −1.51 0.132 −0.09

Perceived behavioral control 6.3 (1.0) 6.5 (6.0–7.0) 6.2 (1.3) 6.8 (6.0–7.0) −0.09 0.930 −0.01

Affective responses during summer mountain sport

Affective valencea 3.0 (2.3) 4.0 (2.0–5.0) 0.5 (3.0) 0.0 (−1.0–3.0) −7.58 <0.001 –0.43

Arousala 5.0 (1.2) 5.0 (4.0–6.0) 4.5 (1.4) 5.0 (4.0–6.0) −3.22 0.001 –0.18

amissing data: n < 6, Med: Median, IQR: interquartile range, bold values indicate significant group differences.

mountain sport, attitude toward summer mountain sport, and
perceived behavioral control were rated similarly in the CCA
and CCU group. In contrast, anticipated affective valence and
perceived activation were significantly lower in the CCA group
compared to the CCU group.

When the analysis was limited to the subsample of
mountaineers (n = 155), no significant differences in the TPB
variables were found, z < 0.96, p > 0.337. Similar to the
total sample, affective valence and perceived activation during
imagination of summer mountain sport were significantly lower

in the CCA group compared to the CCU group, z > 3.34, p
< 0.001.

The responses in the categories of future summer mountain
sport engagement in case of large glacier shrinkage were
not significantly different between groups, χ² (2, N > 149)
< 4.92, p > 0.085. The majority of the total sample
responded to conduct their summer mountain sport in the
same frequency as at present in most of the sports and
between 9 and 23% reported to increase the frequency
(Figure 2). Mountaineering contained the largest proportion of
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a reduced frequency or conducting the mountain sport further
away (38%) in comparison to the other summer mountain
sports (<8%).

Engagement in summer mountain sport activity when
confronted with consequences of climate change was rated
similarly between groups, χ² (4, N > 243) < 6.87, p >

0.143 (Figure 3). Rockfall/Rock collapse was rated as the
most important consequence for a reduced regularity of
conducting summer mountain sport. Melting of snow earlier
in the season as the most important consequence for an
increased regularity of conducting summer mountain sport.
The other consequences of climate change were predominantly
rated (>62%) as not concerning the regularity of summer
mountain sport.

Regression Analyses
Group allocation was not significantly related to attitude
(Figure 4A). The significant coefficient of group allocation
on affective valence reflects the result of higher affective
valence in the CCU group compared to the CCA
group. A higher affective valence was significantly
associated with a higher attitude toward summer
mountain sport.

Both attitude toward summer mountain sport and perceived
behavioral control was significantly positively associated with
intention to engage in summermountain sport (Figure 4B). R² of
the multiple model of step 1 was 24.2%. The inclusion of affective
valence to the model (step 2) did not significantly improve R² (R²
of step 2: 24.9%), p= 0.096.

FIGURE 2 | Future summer mountain sport engagement in case of large glacier shrinkage of the total sample. No significant differences were found between groups,

p > 0.085. Values below 5% were not specified.

FIGURE 3 | Engagement in summer mountain sport when being confronted with consequences of climate change. No significant differences were found between

groups, p > 0.143. Values below 5% were not specified.
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FIGURE 4 | Regression analysis of (A) attitude as an outcome of group allocation or affective valence and (B) hierarchical regression analysis of intention to engage in

summer mountain sport as an outcome of attitude, perceived behavioral control (model 1), and affective valence (model 2). Path coefficients show standardized

regression coefficients. Solid lines indicate statistically significant coefficients; dashed lines indicate non-significant coefficients.

DISCUSSION

Aim 1 of the present study was to analyze behaviorally relevant
variables for the engagement in recreational summer mountain
sport activities in a climate change affected scenario. The
present results indicate that the intention, attitude, and perceived
behavioral control are similar in comparison to a climate change
unaffected scenario. Anticipated affective responses valence and
activation were rated lower in the climate change affected
scenario. Aim 2 focused on the role of anticipated affective
valence on the intention to engage in mountain sport in the
context of TPB. Anticipated affective valence did not significantly
improve the TPB model. However, higher values in affective
valence were associated with a higher attitude toward summer
mountain sport.

Similar Intention to Engage in Summer
Mountain Sport Activities
The intention to engage in summer mountain sport activities
was rated high, with a mean value of the total sample close to
the maximum. This result is desirable from a health behavior
perspective, since the probability to actually engage in mountain
sport activities is largely dependent on the intention (36). Since
physical activity is seen as an opportunity to reach multiple
sustainable development goals, engagement in mountain sport
activities might have an impact even beyond physiological
and psychological benefits (37). Given the similarly high
values between the group being exposed to a climate change
affected scenario and the group being exposed to a climate
change unaffected scenario, an altered intention (and potentially
behavior), due to climate change effects in mountainous
environments shown by the pictures, is not expected. This result
contrasts our findings in winter sport, where an identical design
was used and a lower intention in the climate change affected
scenario was found (16). This discrepancy between summer and
winter mountain sport might be explained by the following:

Mountain sport both in the winter (38) and in the summer season
(23, 26) consists a variety of different activities. However, in
winter sport, a lack of snow/glacier retreat is perceived as a thread
to being able to conduct the activities (39). Consistent to the
Protection Motivation Theory people show a higher likelihood
to change behavior if the personal threat appraisal is high (40).
Although it is possible to conduct winter sport on artificial snow,
the preference for sufficient natural snow conditions is higher
and people tend to travel farther to destinations with higher
probability for natural snow (41). In contrast, in most of the
mountain sports conducted in the summer season, e.g., mountain
hiking, mountain biking, or sport climbing, a lack of snow or
glacier retreat is not perceived as a thread, but may be perceived
as an opportunity to conduct the activity longer in the season
or at an higher altitude (42). Conformingly, the results of the
present study on future summer mountain sport engagement in
case of large glacier shrinkage suggest an increased frequency in
between 9 and 23% of the sample. Furthermore, melting of snow
earlier in the season was rated as a consequence of climate change
to increase the regularity of summer mountain sport. It has to
be noted that melting of snow earlier in the season may only
affect the timing of summer mountain sport activities instead
of the regularity. Not all consequences of climate change were
asked in the present study. Furthermore, not all consequences
of climate change affect summer mountain sport activities to
the same extent. Although dependent on the exact location,
where the activity is conducted, engagement in mountain hiking
and mountain biking might be least (negatively) affected by the
consequences of climate change. Consequences like a higher
number of days with thermally comfortable conditions and a
higher number of days with sunshine or little precipitation may
even increase engagement in these activities (43). This is also
expectable for fixed-rope climbing, outdoor sport climbing, and
outdoor bouldering, although increased rockfall earlier in the
season caused by the thaw-freezing cycle (44) may be perceived
as a risk and in consequence reduce the engagement in these
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activities. All consequences connected to glacial changes are
expected to have little impact on the aforementioned summer
mountain sport activities, but the highest negative impact on
multipitch climbing and mountaineering in glacial terrain with
some itineraries being not climbable anymore (27).

In the present study, we presented pictures showing glacier
retreat. Glacier retreat as a consequence of climate change was
chosen based on the consideration that it is less connected to
seasonal changes compared to other consequences of climate
change (e.g., earlier melting of snow, higher snow line). Pictures
showing a higher snow line might be more perceived as a sign of
summer and not as a consequence of climate change. Another
consideration was that the consequences of climate change
should be visible in pictures, which is difficult to achieve for other
changes due to climate change, e.g., rockfall (27) or a higher
number of days with sunshine (43). Given the differentiated
effects of consequences of climate change on summer mountain
sport activities, it should be considered that glacier retreat affects
some mountain sport activities more (multipitch climbing and
mountaineering in glacial terrain) than others (e.g., mountain
hiking or mountain biking).

In mountaineering or (in parts) alpine multipitch climbing,
climate change can pose severe effects on the environment,
where the activity takes place (20). Since these effects include
rock collapse, which is connected with a total destruction of
the mountaineering itineraries (27), effects of climate change
in mountaineering might be—similar to winter sport (16)—
perceived as a threat to being able to conduct the activity.
However, in the subsample of mountaineers, like in the total
sample, no significant group differences in the TPB variables
were found. Obviously, the personal threat appraisal for
mountaineering was too low to result in behavior intention
changes (40). Although there were some indications that
mountaineering is considered differently to other summer
mountain sport activities, as mountaineering was the activity
with the least percentage of the same frequency, there were
still more than 20% who stated an increase of conducting
mountaineering in case of large glacier shrinkage. We speculate
that glacier shrinkage leads more to a change in the selection
of the time in the season or in the choice of mountaineering
itineraries, as shown in the Mont Blanc region (27), instead of
a change in general mountaineering behavior.

The risks connected to environmental changes due to climate
change should also be considered in the behavioral context.
The present results on engagement in summer mountain sport
activity indicate that when confronted with some of these risks,
participants tend to state a lower regularity of engaging in
summer mountain sport, e.g., rockfall or changes in crevasses.
However, the answers did not significantly differ between
groups. We acknowledge that asking the participants for their
engagement when being confronted with the consequence of
climate change can only provide a first insight since the selection
of the consequences was based on the effects of climate change
in mountaineering (27). Rockfall/rock collapse was rated as the
most important consequence to decrease regularity in mountain
summer sport activities. Indeed, rockfall is among the most
important risk factors for fatalities in mountaineering (23).

Affective Valence in the Behavioral Context
Affective experiences made in physical activity bouts were
repeatedly shown to be predictive of future physical activity
(10). Specifically, more positive affective valence during physical
activity bouts were associated with higher probability to engage
in physical activity in the future (9). The affect-physical activity
behavior relation inspires to study affective responses in the
physical activity context (15, 45–49). Since the TPB variables can
be considered as a “planned” or cognitively oriented approach,
our intention was to integrate affective states in the context of
summer mountain sport activities. The present data confirmed
parts of the TPB model (4) with perceived behavioral control and
attitude as significant positively related predictors of intention.
However, the extension through anticipated affective valence did
not significantly improve the model and added<1% of explained
variance to the model. Therefore, a direct influence of affective
valence on intention seems less likely or marginally. The present
finding partly contrasts existing findings outside of the mountain
sport context: Kwan and Bryan (50) showed a positive association
of positive affect during a 30-min bout of treadmill exercise and
intention to engage in physical activity 3 months later. It has to be
noted that the authors used the slope in positive affect to predict
intention; a procedure, which takes into account variations in
affect at the baseline (50). Given the cross-sectional design of
the present study, this approach was not used and might be
an explanation for the discrepancy of the results and for the
replication of our finding in winter sport, where we did also
not assess baseline affect (16). Another explanation might be the
time between the assessment of affect and attitude. While Kwan
and Bryan (50) assessed affect to the physical activity bout 3
months prior to the intention to engage in physical activity, only
minutes were between the assessment of affect and intention in
the present study. It might be assumed that non-cognitive effects
on intention might take longer to occur and might be found after
repeated experiences of reduced valence.

It is important to mention, that the finding of a less likely
influence of affective valence on intention does not mean
that affective variables should be neglected in physical activity
behavior. In the present study, higher values in affective valence
were associated with a higher attitude toward summer mountain
sport. This association confirms previous findings (16, 50, 51)
and suggests that the collection of affective data is important
in the attitude toward behavior. Thus, and given a potential
longer-term behavior changes due to affective valence mentioned
above, non-cognitive affective variables should be considered
when trying to engage people in physical activity behavior.

Limitations and Strengths
When interpreting the results of the present study, the following
limitations should be taken into account. Firstly, we did not
assess actual physical activity behavior, but intention to engage
in summer mountain sport. Although the intention to engage
in a certain behavior is connected to the actual behavior (36),
the present study is limited to the intention. Secondly, the
present sample was recruited in the Eastern Alps only. Given
the differences in geographical characteristics (e.g., altitude of the
summits) and in mountain sport activities, the present results
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cannot be generalized to theWestern Alps or other mountainous
regions. Connected to this aspect, the risk perception of the
present sample was relatively high (33). However, given the
similarity between groups in the present sample risk, we assume
that group differences in mountain sport practitioners being less
sensitive to risk perception of climate change cannot be expected.
Thirdly, the choice of pictures displaying the scenarios is crucial
and possibly introduces a large inter-individual variability in
the participants’ associations with the pictures. Although the
selection of the pictures was attained after an intense internal
review including a rating and discussion process, pictures
showing other changes connected to climate change might
produce different results. Future research might consider using
other approaches for the choice of pictures. These approaches
include (a) conducting a pre-study to find most appropriate
pictures illustrating climate change, which are compatible with
the type of physical activity conducted by the persons (e.g.,
difference between hiking at high altitude vs. mountain biking
in lower altitudes), (b) providing a selection phase within the
questionnaire, where participants are asked on several pictures
to select the one that best illustrates climate change, which is
subsequently used in the questionnaire, (c) using pictures of an
existing database where relevance to climate changes was already
conducted (52). Fourthly, the variety of summer mountain sport
activities makes the selection of consequences of climate change
difficult since the effects of climate change depend on the type of
activity. In the same context. the specification of mountaineers in
the present study cannot be seen as a formal definition. The term
mountaineers in the present study was used for a subgroup of
the sample participating in mountaineering. Future studies may
account for this by focusing on a subgroup of a specific form of
mountain sport practitioners only.

Strengths of the study include a wider recruitment over an
Alpine association not limited to students/university employees,
a reliable randomization, and well-comparable scenarios. In
contrast to our previous study (16), we chose to use one
identical picture for both groups. To control other potentially
influencing factors in the scenarios (e.g., different summits,
people, environmental characteristics), the only differences
between the scenarios was the year and the second picture
indicating the glacier retreat.

CONCLUSION

In mountain sport activities conducted in the summer season,
intention to engage in mountain sport was similar in participants
being exposed to the climate change affected and unaffected
scenarios. In contrast to existing findings in winter mountain
sport activities, intention to engage in summer mountain sport
seems to be less affected by scenarios displaying climate change.
Therefore, a reduced engagement in mountain sport activities
due to climate change seems less likely in summer compared
to winter season. However, the variety of summer mountain
sport activities should be considered. The present findings

reflect summer mountain sport in general without focusing
on a single summer mountain sport activity, although glacier
shrinkage might affect the engagement in the summer mountain
sport activities differently. We did not find differences in the
subsample of mountaineers, who are expected to be most
affected by glacier shrinkage; however, differentiated findings
across different activities of summer mountain sport cannot
be excluded.

Furthermore, in the presence of clear signs of climate change
in the environment, summer mountain sport might be associated
with a reduced affective valence since affective valence was
significantly lower in the climate change affected scenario.
Although we did not find a direct effect of affective valence
on intention, a reduced affective valence might dampen the
attitude towardmountain sport, what might become behaviorally
relevant in the longer term by repeated experiences of reduced
valence during summer mountain sport activities. Future
research might focus on practitioners of summer mountain
sport activities that are most affected by climate change,
e.g., mountaineering.
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