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A B S T R A C T  

The effects of climate change on high mountain environments are seriously affecting summer 

Alpine climbing. Summer mountaineering in the Alps has become progressively more 

dangerous and technically difficult in recent years and good periods for mountaineering tend to 

be unpredictable in summer and have shifted towards spring, autumn and even winter for some 

routes. In this context, this research paper ̶ based on a questionnaire survey and semi-structured 

interviews ̶ examines how French Alpine guides are affected by climate change and how they 

adapt accordingly. This study enabled us to identify 33 methods of adaptation which we 

grouped in 5 main strategies. Two categories of Alpine guides were distinguished. One seems 

to have difficulties in adapting to the effects of climate change while the other seems to face 

the challenge with greater ease. This difference depends on the activities which each Alpine 

guide chooses to practice. In summer, those guides who mainly practice traditional 

mountaineering are less adaptable than those who have diversified, offering activities which 

can be done outside the high mountain environment. Alpine guides have the possibility to adapt 

through the diversification of their activities. However, this implies a redefinition of their job 

that does not always correspond to their preferred vision of the profession.  

 

Management implications  

Alpine guides confirm that high mountain environments are becoming more dangerous. 

Therefore, it is important that Alpine guides unions and politic entities start considering this 

situation in order to help Alpine guides implement adaptation measures and especially 

diversification. One of the main issue will be maintaining their economic activity without taking 

too much risks in the practice of mountaineering. For resort operators and local tourism 

officials, it is important to consider the activities Alpine guides are using to diversify their offer. 

It is an opportunity to develop nature-based tourism but it also implies that Alpine guides will 

start competing with other tourism stakeholders.  

 
 

1. Introduction  
 

Many studies have discussed the possible consequences of climate change on nature-based 

tourism and outdoor recreation. Most of these have concentrated on skiing and the behavioral 

adaptation of skiers (Rutty et al., 2015) who are facing a significant decline in the amount of 

snow and the duration of the snow cover (Koenig & Abegg, 2010; Rixen et al., 2011; Scott, 

2011; Scott & McBoyle, 2007). On the other hand, several studies have showed that climate 

change can have a positive effect on summer nature-based tourism, thanks to an increase in the 

number of sunny days in the European Alps (Pr€obstl, Haider, H€ageli, & Rupf, 2011; Pr€obstl-

Haider, Haider, Wirth, & Beardmore, 2015; Serquet & Rebetz, 2011). In Canada, Jones and 

Scott (2006b) showed that climate change will cause an increase in the number of visits to 

national parks from 10 to 40% by the end of the 21st century, due to an increase in daily 

maximum temperatures. Moreover, Wall et al. (1986) predicted that the camping season in eight 
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of Ontario’s Provincial Parks would increase by 40 days by 2050. However, such findings are 

not relevant for all outdoor recreation activities, especially those which take place in high 

mountain environments, such as mountaineering.  

Areas at high altitudes are being strongly modified by climate change. In the Alps, the total 

surface area of glaciers decreased by half between 1900 and 2012, and there has been a 

considerable acceleration of this phenomenon since the 1990s (Gardent, Rabatel, Dedieu, & 

Deline, 2014; Huss, 2012; Vincent et al., 2017). Concurrently, periglacial environments (cf.: 

French Hugh, 2013) in the Alps, which are mainly characterized by frost-action and permafrost 

(lithosphere materials that remain at or below 0°C for at least two consecutive years) are tending 

to warm up and degrade (Haeberli & Gruber, 2009) resulting in an increase in the frequency 

and volume of rockfalls (Harris et al., 2001, 2009; Ravanel & Deline, 2011; Ravanel, Deline, 

Lambiel, & Vincent, 2013, 2017).  

Thus, conditions for summer mountaineering in the Alps tend to deteriorate year by year. This 

leads to an increase in the danger and technical difficulty of routes (Behm, Raffeiner, & 

Sch€oner, 2006; Pr€obstl-Haider et al., 2015; Temme, 2015; Ritter, Fiebig, & Muhar, 2011; 

Purdie, Gomez, & Espiner, 2015; Mourey & Ravanel, 2017) due to a growing number of 

detrimental geomorphological processes. As a result, good periods for mountaineering tend to 

be more unpredictable in summer and have shifted towards spring, autumn and even winter for 

some routes. As such, high mountain activities do not benefit from the positive effects of 

climate change on summer nature-based tourism. In this work, risk and danger are differentiated 

in the sense of Luhmann (1991, p. 256), risk being the way an individual comprehends and 

manages exposure to dangers, the latter being inherent to an activity and the environment in 

which it takes place (eg. rock falls or avalanches).  

Some previous studies have examined the evolution of mountaineering routes in summer 

(Mourey, Marcuzzi, Ravanel, & Pallandre, 2019; Purdie & Kerr, 2018; Temme, 2015), but 

almost no studies have investigated how mountaineers are affected by those modifications and 

how they have adapted, except for example Behm et al. (2006) that questions how mountain 

professionals (Alpine guides, mountain leaders and ski instructors) are adapting to climate 

change effects in Austria. Our article focuses on French Alpine guides, well-regarded 

mountaineering professionals. Its purpose is to examine how they are affected by the evolution 

of high mountain routes, and what methods they use to adapt. Other social, economic and 

cultural issues affecting alpines guides in their adaptation, but not climate related, will also be 

discussed. Alpine guides have been the subject of many studies in various disciplines (Caille, 

2002; Ferclay & Radiguet de la Bastaie, 2015; Martinoia, 2012, 2015; Mennesson & Galissaire, 

2004; Wozniak, 2011). Specifically, social sciences studies have examined the socio-cultural 

and economic evolution of this profession and the reasons behind it (Bourdeau, 1991). 

However, the evolution of the high mountain environment due to climate change as a possible 

factor in the evolution of the Alpine guide profession has not yet been studied in detail.  

The objective of this work is to study the connections between the way in which Alpine guides 

organize their professional activity and how they adapt to the effects of climate change. It is 

based on a questionnaire survey and semi-structured interviews. Our hypothesis is that Alpine 

guides adapt to climate change differently depending on how they organize their professional 

activities (seasonality, activities practiced etc.). Moreover, thanks to a better vulnerability and 

adaptability assessment, this study should help guides and especially their representative bodies 

(such as the French National Union of Mountain Guides - SNGM) to support and lead guides 

in their adaptation to climate change.  
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2. Methodology  

 

This study combines a quantitative method based on a survey questionnaire with a qualitative 

method based on semi-structured interviews.  

 

2.1. Questionnaire survey 

 

The questionnaire was composed of open and closed questions (q ¼ 49), structured in 5 

sections. The objective of the first two sections is to get the key information on how each 

respondent organizes its work, and more precisely for the summer period. The objectives of the 

third and fourth sections are to evaluate respondents’ perception of the effect of climate change, 

to identify adaptation strategies they employ, and to examine whether witnessing the impacts 

of climate change on mountaineering has made them change their personal practices to reduce 

their own contribution to climate change.  

1. Type of guiding work (7 questions). Respondents were questioned on the way they 

organize their job such as the number of days of work per year, the activities practiced, the 

main period of work during the year, etc.  

2. Summer work (5 questions). Specific questions on their summer activities were asked 

such as the kind of clientele, the activities practiced, the main mountain ranges and the kind 

of mountaineering routes frequented etc.  

3. Perception of climate change and adaptation to its effects on mountaineering routes (22 

questions). This is the main section of the survey, questioning the respondents on the effects 

of climate change on high mountain environments, the processes involved and their 

impacts on mountaineering (eg. risk taking, evolution of the routes, periods of good 

conditions etc.). Then, respondents were questioned on their need to adapt the way they 

work and to describe, in an open question, what adaptation measures they implement. 

Using a ten-point scales, they also had to evaluate their difficulty to adapt and the evolution 

of their economic activity because of climate change. In both cases they were also asked to 

explain their answers in an open question and to describe their feelings, sparked by climate 

change effects.  

4. Actions to reduce their own contribution to climate change (9 questions). In this section, 

respondents were questioned on their motivation to reduce their own contribution to 

climate change and how they do so.  

5. Socio-professional profile (6 questions)  

In order to i) validate the questionnaire, ii) make sure it would answer the main issues addressed, 

and iii) be suitable for every Alpine guide, it went through two testing stages. First it was sent 

to a group of 15 Alpine guides who have very different ways of organizing their day to day 

work, before being finally validated by a group of experts made up of researchers and members 

of the SNGM directing committee.  

The base-population of this study are guides who are members of the SNGM (N ¼ 1332). They 

represent the great majority of active French Alpine guides (1332 out of 1515 in 2017). The 

questionnaire was self-administered, sent by e-mail as a Google form on November 27th, 2017, 

with two reminders two weeks apart. In order to ensure the best response rate, it was sent in 

autumn as this is the least busy period for an Alpine guide. It is a period when Alpine guides 

are assessing their activity and are more disposed to answering questions about it.  

Questionnaire answers were analyzed with Sphinx IQ2 (Ganassali, 2014, p. 234), a survey and 

statistical analysis software tool. A codification process was used to analyze the open questions. 

Most of the analyses came from flat sorting and cross-tabulated results. The significances of 

statistical relations between variables were evaluate running chi-square tests. A Factorial 
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Correspondence Analyses (FCA; Benzecri, 1992; Dore et al., 1996) was also carried out to 

study in more detail the relationship between the four levels of difficulty to adapt and the 33 

adaptation methods implemented. It is important to note that all the answers are the result of a 

self-evaluation and inevitably variable from one respondent to another.  

 

2.2. Semi-structured interviews  

 

During the same period, 26 semi-structured interviews were carried out with Alpine guides so 

as to complete the questionnaire survey with qualitative data. The interviews were structured 

along three main questions: (i) how do you organize your work as an Alpine guide, (ii) what 

are the impacts of climate change on high mountain environments and mountaineering and, (iii) 

how are you adapting accordingly? On average, the interviews were 1 h long and allowed us to 

discuss the results of the questionnaire. The interviewees were not representative of the base-

population. They were chosen in order to represent a very diversified sample (seniority, place 

of residency, type of guiding activity), representing the diversity of the base-population and the 

very variable behavioral adaptations to the effects of climate change.  

All the semi-structured interviews were transcribed. We performed an individual thematic 

analysis, based on the same framework as the questionnaire as a closed categorization procedure 

(Ghiglione & Matalon, 1998, p. 104). Then, a comparative data analysis was done with the 

questionnaire results which allowed us to illustrate and identify the limits of the behavioral 

adaptations identified thanks to the questionnaire. Also, the results from the interviews are 

mainly used in the second section of the results, which put into perspective the questionnaire 

results, presenting the difficulties and limits in the implementation of adaptation strategies.  

 

3. Results  

 

3.1. Sample characteristics  

 

230 Alpine guides responded to the questionnaire survey, out of the 1332 contacted. The sample 

representativeness of the base population has been assessed, running chi-square goodness of fit 

tests (Laurencelle, 2005), using data of the base-population provided by the SNGM, and 

considering the location (department of residency) and the seniority of Alpines guides. Those 

two variables are considered in this study as crucial to the perception and adaptation to climate 

change. To run the chi-square test, some departments of residency were grouped according to 

the principal mountain range when necessary. Therefore, all departments of the Pyrenees (5 

departments, 4.10% of the respondents) and the Alpes du Sud (3 departments, 2.3%) were 

grouped together (Table 1). The departments that do not cover a mountain range were grouped 

in the “others” category (21 departments, 6.6%). For the two variables, chi-square values 

calculated for the sample are inferior to the theoretical chi-square value for the base population, 

which means that the sample distribution appears to be identical to the theoretical sample 

needed. Then, considering those two variables, the sample is representative of the base 

population.  
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In terms of seniority, most respondents are Alpine guides for 1–10 years (25.7%) and 21–30 

years (25.7%). The majority of respondents live in the northern French Alps, and especially in 

Haute Savoie (40.5% of the respondents).  

On average, respondents work as certified Alpine guides for 102 days per year, of which 48 

days are in summer (May to October). The substantial interquartile ranges, 90 and 30 days 

respectively, illustrates the high level of heterogeneity in individuals’ professional situations. 

64% are multi-active (i.e. they have a second professional activity). The main mountain 

activities practiced are mountaineering by 77% of respondents, rock climbing (36%) and glacier 

hiking (30%). The Mont Blanc massif is the most frequented one (73% of respondents consider 

it is one of the three massifs they mostly frequent), followed by the Ecrins massif (40%) and 

the Valais Alps (31%). In general, the overall difficulty of the mountaineering routes which are 

guided is “Peu Difficile1” (slightly difficult – 62%) and “Assez Difficile” (quite difficult – 56%). 

On average, respondents work 17 days for a guides’ cooperative (Compagnie or Bureau), but 

the standard deviation is high (17,23) which also illustrates the large variety of possible 

individual professional situations (min. ¼ 0 day, max. ¼ 80 days).  

 

3.2. Alpine guides facing climate change effects  

 

All respondents observed an evolution in the high mountain environment due to climate change. 

This is mainly construed as being negative, arousing feelings such as anxiety (63%), sadness 

(52%) and nostalgia (32%). Only two relatively positive feelings were observed, each with a 

very low proportion: curiosity (13%) and optimism (4%). However, 86% of respondents still 

think mountaineering is as enjoyable as in the past.  

A large majority of respondents (71%) consider that the effects of climate change have been 

significant for the sport of mountaineering since the 1990s, which corresponds to the 

accelerating pattern of warming and the resultant ice melting (IPCC, 2014) since the 1990s. 

Glacial shrinkage (Gardent et al., 2014) and more frequent rockfalls (Harris et al., 2009) are the 

two main processes identified (by 77% and 29% of the respondents respectively). As a result, 

84% of respondents consider that high mountain environments become more dangerous for 

mountaineers in summer than in the past. However, it is important to note that 60% of 

respondents consider that they are not taking more risks due to the effects of climate change. 

This suggests that Alpine guides are taking into consideration the fact that high mountains are 

more dangerous than before and adapting the way they work in order to reduce the level of risk. 
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Indeed, 99% of the respondent answered “yes” to the question “Do you have to adapt the way 

you work because of the effects of climate change?“. This first finding raises the following 

questions: What are these methods of adaptation? Are they difficult to implement? Are all 

Alpine guides adapting in the same way?  

 

3.3. Adaptation methods and strategies  

 

In order to identify the methods of adaptation, an open question was asked: “How are you 

adapting your everyday work to the effects of climate change”. 33 methods of adaptation were 

identified and regrouped into 5 main strategies (Fig. 1).  

 

 
Fig. 1. Adaptation strategies implemented 
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The most mentioned strategy (43.7% of respondents) has been the change in seasonality of the 

work. This consists mainly in shifting summer mountaineering activities to spring, early 

summer and/or autumn, when routes are in good conditions. 17.5% of respondents are now only 

guiding snow routes early in the summer season when they are still in good condition.  

A change in the main guiding activity has been the second-most mentioned strategy (34.5% of 

respondents). It mostly consists of prioritizing rock routes (18% of respondents), which are 

considered the least affected by climate change (Bourdeau, 2014; Mourey et al., 2019). It also 

consists of increasing the amount of winter mountaineering and diversifying summer activities 

(e.g. canyoning and via ferrata).  

The third-most mentioned strategy (31% of respondents) has been to pay more attention and be 

more responsive to high mountain conditions. This mostly means spending more time assessing 

conditions in the high mountains, for example using weather forecasts and professional social 

networks. 14% of respondents are more careful in choosing routes which are in sufficiently 

good condition.  

The fourth-most mentioned strategy (30.2% of respondents) has been to change the location of 

work. This mainly consists of avoiding routes that are in bad condition (9.7%). This has been 

made possible through increased mobility which has enabled guides to go where conditions are 

good for mountaineering. 54% of respondents consider they have to be more mobile between 

mountain ranges in order to find good mountaineering conditions. For example, when rock falls 

occur in the Goûter Couloir on the normal route up Mont Blanc (Mourey, Moret, Descamps, & 

Bozon, 2018), the Saint Gervais and Chamonix Guides’ Companies (the two largest French 

guiding cooperatives with respectively 70 and 200 members) have taken the decision over 

recent years to stop guiding this route until conditions improve. Instead they try to persuade 

their clients to climb another 4000 m summit such as Monte Rosa (4634 m a.s.l.) in Switzerland 

or the Grand Paradiso (4061 m a.s.l.) in Italy (pers. comm. P. Chapelland and Y. Delvaux, 

Alpine guide and Directors of Saint Gervais and Chamonix Guides’ Companies). Finally, the 

least mentioned strategy (10.1% of respondents) is for guides to change their way of climbing 

and the techniques employed. This mainly consists of reducing the number of clients per guide 

(2.4%), especially when a route becomes more technically difficult. The equipping of some 

passages with ladders, new bolts and belay anchors etc. occasionally eases/restores the 

difficulty that may have increased because of the effects of climate change. It also improves 

safety, which in some cases, enables guides to stay with the same number of clients on their 

rope, with no need to reduce it.  

 

3.4. Difficulty of adaption depending on the strategies implemented  

 

52% of respondents consider that these adaptation strategies were “quite difficult” to 

implement, while 48% consider them to be “quite easy”. This second observation raises the 

following question: Which Alpine guides consider the adaptation easy to implement, which 

ones consider it difficult and why?  

Our starting hypothesis was that the difficulty to adapt depends on the way an Alpine guide 

works eg. seasonality of the work, mono- or multi-activity, the proportion of work coming from 

a company/bureau (guiding cooperative), the department of residency, seniority, type of 

activity, main mountain range frequented, etc. However, no significant statistical relationships 

were found within those variables. In the end, we only found three variables that have a 

significant relation with the level of difficulty to adapt and help better characterize the alpine 

guide of each category (adaptation “quite easy” or “quite difficult”). The first two significant 

relationships are based on risk-taking and the economic activity. 60% of Alpine guides consider 

they are taking more risks and 56% consider their economic activity is decreasing because of 
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the effects of climate change. There is a very significant relation between those three questions 

(Fig. 2): Alpine guides who consider the adaptation as “quite difficult” (48%) also consider they 

take more risks (X2 ¼ 10.37; p < 0.01) while their economic activity is also affected (X2 ¼ 

51.15; p < 0.01). On the other hand, the ones who consider their adaptation as “quite easy” 
(52%) do not consider they take more risks and do not consider that their economic activity has 

been affected. Therefore, two categories of Alpine guides can be identified: one seems to 

accumulate difficulties because of the effects of climate change while the other seems to deal 

with it with relative ease.  

 

 
 
Fig. 2. Variations in the difficulty of adapting to climate change relative to a perceived increase in risk taking and 

a decrease in economic activity due to the effects of climate change. Each line presents Alpine guides’ difficulty 

of adaptation, according to their answers to the questions “Do you take more risks because of climate change 

effects?” and “Is your economic activity decreasing because of climate change effects?“. 

 

Then, the third significant relationship that allows to better characterize the guides considering 

their level of difficulty to adapt, is based on the adaptation methods implemented (X2 ¼ 86.33; 

p ¼ 0.05; Fig. 3). Respondents who consider that their adaptation to climate change is “very 

easy” or “easy” are diversifying their guiding work with activities which take place outside the 

high mountain environment, such as via ferratas or canyoning. They do not try to maintain a 

large part of their income through traditional mountaineering. Respondents who consider that 

their adaptation is “difficult” or “very difficult” are the ones who continue to work in traditional 

mountaineering, without trying to diversify. Those who consider their adaptation as “difficult” 
are nonetheless trying to adapt their mountaineering methods, especially by paying more 

attention and being more responsive to high mountain conditions and by changing the routes 

they frequently climb, while respondents considering their adaptation as “very difficult” endure 

the effects of climate change and do not really adapt their work. They thus take more risks and 

they change their trip plans very often. They work as much as possible at the beginning of the 

season – when conditions are still good for mountaineering – and must frequently cancel their 

mountaineering-orientated programs. Prioritizing rock climbs over snow/ice/mixed routes is 

one of the most implemented adaptation methods and respondents considering their adaptation 

as “very difficult” are the ones that are implementing it the least. Our findings show that the 

type of guided activity and the way individual Alpine guides work stand as determinant factors 

in their level of difficulty to adapt.  
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Fig. 3. Graphical representation (FCA-type) of the relationship between the variables: (i) the difficulty to adapt 

(purple circles) and (ii) the adaptation methods implemented (blue circles). (For interpretation of the references to 

colour in this figure legend, the reader is referred to the Web version of this article.) 

 

3.5. Difficulties and limits in the implementation of adaptation strategies  

 

While implementing the identified adaptation methods and strategies, Alpine guides face a 

number of difficulties and limitations. The following results are mainly drawn from the semi-

structured interviews performed. Those difficulties can be grouped into two categories: i) 

organizational issues and ii) type of clientele.  

The strategies employed highlight that the effects of climate change are forcing Alpine guides 

to become more flexible and mobile. Changing activities, locations, seasons, etc. requires more 

flexibility in time and space and it is therefore difficult to establish and sell set programs in 

advance as guides can no longer rely on long periods of good mountaineering conditions. This 

causes financial and logistical issues because travel and accommodation arrangements must be 

more flexible. This inevitably means a bigger workload for guides. They regularly have to 
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reorganize because of changing conditions as summer progresses and they must try to make the 

most of any short and unpredictable periods of good conditions. It is important to note that the 

development of digital technologies has helped them to adapt, particularly the use of social 

media networks, specialized websites (La Chamoniarde, CamptoCamp, Skitour, etc.) and 

professional mailing lists which inform them about the daily of conditions in the mountains. 

For example, SNGM guides have set up an email service and several WhatsApp groups, 

particularly in the Chamonix and Tarentaise valleys (personal com. C. Jacquier, Alpine guide 

and SNGM president).  

On the other hand, from the point of view of the Alpine guides interviewed, the clientele may 

not have the ability and/or may simply refuse the constraints that these adaptation strategies 

require. For many people, it is not easy to go mountaineering in spring or very early in the 

summer season, because these periods are outside the traditional summer holiday period which 

runs from July to August. Moreover, the clients may refuse to change their preferred activity 

and/or may not have the physical and technical abilities to do something else. For example, 

prioritizing rock climbs – which is one of the most implemented adaptation modalities (18% of 

the respondents to the questionnaire survey) – requires higher technical and physical skills, 

especially when compared to glacier hiking and easy mountaineering routes. Therefore, this 

method cannot be implemented with every client. Many Alpine guides who work in 

mountaineering and make a significant portion of their income in summer were interviewed. It 

turns out that the type of clients a guide works with, plays an important role in being able to 

tackle these difficulties. A guide who works mostly with private clients has generally less 

difficulty in adapting. A relationship of trust has already been developed between guide and 

client and it is easier for the guide to change the program, to propose different routes and periods 

when conditions for mountaineering are good, or to propose another activity if the one for which 

the guide was first contacted cannot be carried out. For example, at the end of December 2016, 

there was not enough snow to ski in Chamonix and some guides managed to go rock-climbing 

in the Pre-Alps massifs with the clients who had hired them for skiing. In most cases, this was 

made possible because they knew each other beforehand. However, an Alpine guide who works 

mostly with clients who book through a company or bureau, often finds it more difficult to 

adapt. This type of “daily” clientele is usually present for a short period of time, defined in 

advance (accommodation and transport booked in advance) and during the summer holidays 

(July–August), i.e. the period when conditions for mountaineering are most uncertain. In 

addition, this clientele often hires a guide to do glacier hiking or easy Alpine routes which are 

often in bad condition very early in the season, or the ascent of prestigious summits such as 

Mont Blanc. But they are not necessarily interested in doing something else if the coveted 

summit is not in good condition.  

In both cases, increasingly unpredictable conditions for summer mountaineering and a higher 

level of technical difficulty and danger, mean that Alpine guides must negotiate with their 

clients. They have to work on their communication skills in order to persuade their clients to 

climb different routes, or change activity and dates, but there is nevertheless a risk of losing 

clients and working less. As a result, according to the questionnaire survey, 98% of respondents 

are trying to educate their clients about climate change. 60% consider that their clients are aware 

that high mountain environments are evolving because of climate change while 82% think that 

their clients are ready to adapt to these changes.  

 

3.6. Is climate change redefining the job of the Alpine guide?  

 

It is interesting to note that, according to the questionnaire survey, there is a significant 

relationship between Alpine guides who no longer consider that the high mountain environment 
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corresponds to their personal mental image (47% of respondents) and their difficulty to adapt 

(X2 ¼ 16.6; p ¼ 0.01). This illustrates that high mountain environments can be idealized, and 

the effects of climate change are creating a discrepancy with regards to a traditional and 

nostalgic view of mountaineering which has become difficult to implement. Indeed, climate 

change and the adaptation responses that Alpine guides have implemented to maintain their 

professional activity has contributed to redefine the job. It has become more diversified and is 

increasingly practised outside the high mountain environment. “I am no longer into adaptation, 

I am into reorganization. That’s it, I have passed the turning point” (F. Meyer, Alpine guide 

since 2002). In the questionnaire survey, when respondents were asked if they think that, in the 

future, the effects of climate change will force guides to reorganize and reconsider the way they 

work as Alpine guides, the majority (60%) consider this would be very much the case (8–10 on 

a scale of 10).  

Finally, according to our questionnaire survey, 69% of respondents consider their potential 

influence to limit climate change in the Alps as “very low” but 64% are trying to reduce their 

own contribution to climate change, which also contributes to the ongoing redefinition of their 

job. It shows that most of them have an awareness of climate change issues, even though they 

generally choose to prioritize the implementation of adaption strategies in order to maintain 

their professional and economic activity. Actions taken to reduce personal carbon output 

include: i) organizing carpooling with clients and colleagues (for 45% of respondents), ii) 

reducing travel (25%), iii) using public transport (13%), iv) not going far abroad or at least 

reducing the number of expeditions away from France (9%) and v) refusing to guide on heli-

skiing excursions (5%). As an illustration of how some Alpine guides are motivated to combat 

climate change, a new type of guide bureau has been created. The “Immersion Alpine Bureau 

des Guides” – mainly composed of young guides – promotes a different way of working as an 

Alpine guide, in particular by limiting their contribution to climate change and by having a role 

as sentinels and raising awareness of the effects of climate change on high mountain areas. This 

bureau will also try to change the way high mountains and mountaineering are marketed by 

selling a “mountaineering experience rather than a specific summit or route” (Y. Borgnet, 

aspirant Alpine guide).  

 

4. Discussion  

 

4.1. French Alpine guides as tourism stakeholders who are very aware of climate change  

 

Many studies have examined the impacts of climate change on mountain outdoor recreation 

and tourism (e.g. Hewer & Gough, 2017). According to Bourdeau (2009), mountain tourism is 

under stress because of climate and geo-cultural changes.  

Our work confirms studies which have focused on high altitude and latitude activities such as 

those conducted by Behm et al. (2006), Bourdeau (2014), Temme (2015), Purdie et al. (2015) 

or Pr€obstl-Haider, Dabrowska, and Haider (2016), which conclude that climate change has 

negative effects. It leads to increased danger due to more intense and frequent climate-related 

processes and a shortening of the summer season. Optimal periods for mountaineering are less 

predictable and shift towards spring and autumn.  

However, unlike other mountain tourism stakeholders (outdoor activities center manager, hut 

keepers, hotel manager, etc.) (Saarinen & Tervo, 2006), high mountain guides are very aware 

and mindful of the effects of climate change. For example, when Alpine guides already started 

to consider and adapt to climate change in the 1990s, small tourism entrepreneurs in New 

Zealand considered climate change a medium to long term issue (5 þ years) (Hall, 2006) and 

considered other more immediate business concerns as being more important to business 
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survival. The main characteristics of Alpine guides adaptation strategies (temporal and spatial 

substitution) were also identified in Ontario, especially with regards to expert skiers (Rutty et 

al., 2015). The level of commitment to an activity seems to be a key factor in the implementation 

of adaptive strategies, because participants wish to continue doing their chosen activity as often 

as before. Moreover, our results confirm some of Behm’s results (2006) which demonstrated 

that 93% of Alpine guides, mountain leaders and ski instructors have had to adapt to the effects 

of climate change. The main adaptation methods identified by Behm’s are very similar to those 

we identify in this study: the abandonment of certain routes (75% of respondents), the 

modification of activities (56%) and increased mobility between mountain ranges (percentage 

unknown). However, Behm concluded in 2006 that ̶ at that time ̶ the consequences of climate 

change were not considered important by respondents. Conversely, our results show that the 

effects of climate change are contributing to the redefinition of the Alpine guide profession. 

Different hypotheses may explain this difference: (i) in our study, we focused only on French 

Alpine guides whereas (Behm et al. (2006)) studied Alpine guides, mountain leaders and ski 

instructors in the same time, (ii) the two studies are separated by a period of 12 years, during 

which the effects of climate change have intensified (Beniston et al., 2018), (iii) it is possible 

that the evolution of mountaineering routes due to climate change follows different patterns in 

the Eastern Alps, and (iv) the socio-economic context and the tourism industry are very 

different in the Eastern and the Western Alps.  

 

4.2. The social, economic and cultural context affecting the adaptability of Alpine guides 

 

Alongside climatic issues, risk-taking and its social acceptance are factors which influences the 

way in which Alpine guides conduct their work and their ability to adapt to climate change. 

Giddens (1990, 27) explains that modern society is characterized by a trust in the “expert system 

[…] that organizes large areas of the material and social environments”. As a consequence, 

although risk is permanent in these systems, it is seen as being made up of calculated and 

controllable factors to which an individual becomes desensitized creating an impression of 

permanent safety. However, mountaineering is an activity which exposes participants to 

numerous objective and subjective dangers (Opaschowski, 2000, p. 29). These dangers are hard 

to predict and measure – especially because of the effects of climate change – and, 

consequently, there is a continual high level of risk taking. This idea of risk taking and the fear 

of a potentially fatal accident, which has been largely encouraged by the media, is perceived as 

a negative factor and discourages people from going mountaineering. Therefore, in a societal 

context pushing to limit risk taking, it is harder for Alpine guides to maintain their activity on 

mountaineering, and especially as climate change effects make the practice more dangerous. 

However, we can also ask whether the increased danger of high mountain environments due to 

climate change might have a positive impact on Alpine guiding by legitimatizing the role and 

expertise of the guide?  

The ability of Alpine guides to adapt is also determined by the duration of the holiday period, 

the type of activities that tourists want to do and the average household budget. Until the 1990s, 

it was not uncommon for a guide to be hired several times by the same person during tourists 

want to do several fun activities (mountain biking, white water sports, bathing, treetop 

adventure ropeways, etc.) during an average stay of 11 days (INSEE data, 2004). Alpine guides 

are also partly responsible for the diversification of activities proposed in Alpine resorts through 

the development of new products and new activities such as canyoning, via ferrata, treetop 

ropeways etc., which are less dangerous than mountaineering. Moreover, household budget for 

leisure and cultural activities is decreasing. In France, in 2005, it represented 7.4% of the 

household budget, whereas in 2015 this had reduced to 6.3% (INSEE data, 2017). Therefore, 
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in a context where the duration and the budget dedicated for the holidays are decreasing and 

the expectations of customers are changing and turning to the consumption of varied and fun 

activities, the time available and the motivations for the practice of mountaineering – which 

generally requires two days and is relatively expensive - tend to decrease and make Alpine 

guides adaptation more difficult.  

Furthermore, while reducing the number of clients per guide can be linked to safety and 

technical concerns as a climate related adaptation method, it can also be linked to economic 

interests. This can be especially true for guiding companies and bureaus (cooperatives) that 

have a lot of demand for prestigious summits such as Mont Blanc. Reducing the number of 

clients per guide potentially multiplies the number of days of work, which ensures work for a 

greater number of guides and over a longer period of time. It also enables prices to be increased. 

Finally, mountaineering is the traditional activity of Alpine guides and remains their most 

common form of work. However, for social and economic reasons (Martinez, 2015), combined 

with the effects of climate change, guides are diversifying their offer and proposing activities 

that are done outside the high mountain environment. However, individual motivations and 

dispositions acquired during socialization process (Lahire, 2003) which influences the 

conception of guide’s profession are important factors in explaining why some Alpine guides 

find it more difficult to adapt than others. According to F. Pallandre (Alpine guide since 1990 

and instructor at ENSA, the National School of Skiing and Mountaineering): “The adaptability 

level is variable from one guide to another, depending on their skills and motivations”. Thus, 

guides who have a “technicist” conception of mountaineering (Hoibian, 2001, p. 342) do not 

accept to diversify their professional activity towards practices, such as canyoning, in which 

clients look for sensations but do not wish to learn the practice’s techniques. This shows that 

the professional field of mountain professions, such as Alpine guide, are characterised by 

tensions and competitions for the legitimate definition of the activity and the exercise of the 

profession (Hoibian, 2015).  

 

5. Conclusions and perspectives  

 

The evolution of high mountain environments due to climate change has had an impact on the 

way in which Alpine guides work, and so guides have had to adapt and change the way they 

operate. This study identified 33 adaptation methods, which can be grouped into 5 main 

strategic categories. Half of the respondents consider these changes as being difficult to 

implement. However, the difficulty depends on the activities Alpine guides choose to offer to 

their clients. In summer, those who mainly offer traditional mountaineering excursions are less 

adaptable than those who are willing to diversify and offer activities outside the high mountain 

environment. Then, adapting to climate change can be considered as an innovation (Bourdeau, 

2014) and some Alpine guides are developing a “climatic intelligence” (Bourdeau, 2014) by 

developing new products and new ways of working. Thus, Alpine guides have the possibility 

to adapt through diversification but this implies a redefinition of their work that they are not 

always comfortable with. Furthermore, their ability to adapt is limited by organizational issues, 

the type and the characteristics of the clientele and socio-cultural and economic factors, 

including some which are also driving guides away from traditional mountaineering routes 

during the summer season.  

In the future, other aspects of the impact of climate change on Alpine guiding could be studied, 

and in particular the number of accidents. This could be considered an indication of the 

effectiveness of the guides’ adaptation strategies. Will accidents become more frequent and 

severe because of the effects of climate change? Comparative analysis can also be made by 

studying Alpine guides in other areas in the European Alps or in other mountain ranges in the 
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world. Do they adapt in the same ways? Do they face the same difficulties? These are some of 

the questions, in the time when mountaineering may be facing the greatest challenge in its 

almost 250-year history.  
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