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Abstract

Global warming is a key challenge facing Swiss winter sports tourism, an industry closely linked to the national culture and economy growth of Switzerland. This study analyzes the impact of climate change on the Swiss winter sports tourism and ski resorts. Studies indicate that, relative to the past years, there has been less snow cover in recent years.  The snow cover is now less than it was in the 1970s, particularly in the regions where the elevation is lower. 
Revenues realized in the snow activities, such as ski visits, have significantly decreased over the years since winters are now much warmer than before. Hiking, biking, and cultural events, among others, have diversified, drawing visitors throughout the year. This helps local businesses make a profit even when there is no snow season. 
This report is exclusively founded on scholarly review evidence, and carefully incorporates current research and reports. It also explored comparative consideration throughout the European Alps and Austria. 
Findings indicate technical solutions delay but cannot eliminate structural risks to snow tourism. Long-term resilience requires realignment of systems, more policy harmonization, and diversified economic models. Policy recommendations to policymakers, planners, and resort managers are provided through the research. Economic modelling suggests re-allocation of investment to year-round infrastructure reduces exposure to seasonality shocks and increases job security.
Future research should follow secondary data for policy impact appraisal over decadal time scales.










[bookmark: _Toc213421605]List of Tables
TTable 1: Average Annual Temperature Increase in Switzerland (1970–2020)
TTable 2: Number of Ski Resorts with Shortened or Cancelled Seasons by Altitude (2010–2020)
TTable 3: Challenges in Swiss Winter Tourism
TTable 4: Adaptation Strategies in Swiss Winter Tourism
TTable 5: Assessment of Adaptation Effectiveness
TTable 6: National and Regional Policy Initiatives on Climate Adaptation in Tourism

















[bookmark: _Toc213421606]Introduction
[bookmark: _Toc210503439][bookmark: _Toc213421607]1.1 Background
Winter tourism is one of the oldest and economically most valuable sectors of the industry in Switzerland. The Alpine beauty of the country draws millions of tourists each year for skiing, snowboarding, and other snow-related sports. In addition to recreation, winter sports have long been an integral part of Swiss culture and tradition, contributing to the country's international reputation as a prime mountain destination. Mountain tourism, drawn by the statistical office of the Swiss Confederation, produces as much as 40% of overnight stays annually, with up to 40% of such activity peaking in the winter season. Regional economies in Valais, Graubünden, and the Oberland Bernese survive on the income generated from resorts, hotels, restaurants, and associated infrastructure.
However, this economic and cultural pillar of life is under risk of extinction due to the pressures of global warming. The scientific findings show that the changes in temperature in the Alpine region have been approaching almost twice the rate of the global average (Korner & Hiltbrunner, 2021). Therefore, the reliability of the snow is decreasing, particularly in the lower and middle altitudes, with a direct effect on ski resorts that depend on regular snow seasons. Less snowy days, winter snow cover unreliability, and reduced even shorter seasons of skiing are no longer hypothetical threats but rather quantifiable realities in many areas of the Swiss realms.

[bookmark: _Toc210503440][bookmark: _Toc213421608]1.2 Problem Statement
There is an increasing concern about the viability of the Swiss winter tourism industry, as global warming is escalating. Ski resorts, particularly those located below 1,500 metres, are finding it hard to maintain their sustainability. The snowmaking, which is commonly billed as a fast solution, is being challenged in terms of financial feasibility, ecological effects, and ethical correctness (Pantic et al., 2025). Diversification of activities other than snow-based activities has started and is being done patchily, subject to market constraints. The economic lives of communities relying on winter tourism may be put at risk, and even the cultural and symbolic significance of Alpine sports, without holistically adopted adaptation measures.

[bookmark: _Toc210503441][bookmark: _Toc213421609]1.3 Research Aim and Objectives
This dissertation aims to investigate how global warming is reshaping the winter tourism sector in Switzerland, with a focus on risks, adaptation strategies, and long-term sustainability. Specifically, the objectives are:
1. To assess how global warming is currently affecting winter tourism destinations in Switzerland.
2. To examine the adaptive strategies adopted by Swiss winter tourism operators in response to decreasing snow reliability.
3. To explore future risks and opportunities for winter tourism in the context of continued climate change.
4. To evaluate the role of policy, technology, and innovation in promoting sustainable winter tourism.

[bookmark: _Toc210503442][bookmark: _Toc213421610]1.4 Research Questions
· [bookmark: _Toc210503443]How has global warming already impacted snowfall patterns and ski resort operations in Switzerland?
· What are the main challenges faced by winter tourism operators due to climate change?
· What adaptive strategies are being employed by the Swiss winter tourism sector to mitigate the effects of global warming?
· What role can innovation, diversification, and government policy play in ensuring the future sustainability of winter tourism in Switzerland?

[bookmark: _Toc213421611]1.5 Justification of the Study
This research is important due to a number of reasons. Ski tourism is one of the most important economic sectors in Switzerland. However, its sensitivity to the effects of climate change is very high due to the fact that it depends on the presence of snow. Socially, a decline in the number of ski tourists would be catastrophic to the lifestyles of the communities and annihilate traditions so near to Alpine lifestyles. On the environmental side, the need to adapt to artificial snow and the new technologies raises overwhelming questions concerning the sustainability, use of resources, and the ecological impacts. In terms of academics, despite the scholarship on climate change and tourism, there is a gap in the literature that is country-based, that is, about Switzerland. By rectifying this oversight, the study provides important lessons on how one of the greatest winter resorts in the world can address the global climate of warming.

[bookmark: _Toc213421612]1.6 Dissertation Structure
The dissertation is structured into five main chapters. After this Introduction, the second chapter is an integrative literature review that studies the global discourse of international climate change and tourism, especially in the Alpine region. The third chapter outlines the research methodology, where the pragmatic method and the mixed-method method are used. The fourth chapter presents the results and analysis that combine the climatic indicators and economic measures with the outcome of the interviews conducted with the stakeholders and their implications for theory, practice, and policy. The 5th and last chapter summarizes the research with a conclusion of the research goals and gives recommendations on how to maximize resilience and sustainability in Swiss winter sports tourism.


[bookmark: _Toc213421613]Chapter Two: Literature Review

[bookmark: _Toc213421614]2.1 Introduction
Literature in the field of climate change and tourism demonstrates that there has been a growing concern about the sustainability of the industry's environment-based sectors. No part of the world is more laden with this tension than the European Alps, where winter-based tourism is the core of the economies and cultures of the regions and also the international image. Switzerland, the leading Alpine nation, is a compelling case study of how global warming is transforming tourism, which is snow-dependent. This review situates the problem in more general intellectual contexts, which focus on three related areas, namely: (1) physical effects of climate change on snow distribution and the viability of tourism, (2) adaptations pursued at resorts, governmental, and community levels, and (3) sustainability and ethical dimensions of such reactions. The chapter prefigures the existing knowledge, poses gaps in research, and offers a conceptual framework of this dissertation through a critical review of the existing literature.

[bookmark: _Toc210503447][bookmark: _Toc213421615]2.2 Climate Change and the Alps
[bookmark: _Toc210503448][bookmark: _Toc213421616]2.2.1 Rising Temperatures and Snow Reliability
Studies repeatedly prove that the European Alps warm at a rate almost double that of the global average (Körner & Hiltbrunner, 2021). This enhanced warming is correlated with declining snow depth, earlier snowmelt, and shorter snow seasons (Matiu et al., 2021). Recorded patterns from 1971 to 2019 support a significant decrease in snow cover days on average, mostly below altitudes of 1,500 metres. Climate simulations also predict that by 2100, under certain emissions scenarios, numerous lower-altitude ski resorts will be put out of business due to inadequate snow cover (Poussin et al., 2025). These developments for Switzerland are no distant predictions but everyday realities. Troxler et al. (2024) report that snow reliability is already dwindling, impacting a few ski centres, endangering visitor satisfaction, and local economies. Lower-altitude resorts, in contrast to higher-altitude resorts, have a less competitive edge and therefore become increasingly at risk of cancellations for an entire season or reduced operational durations.

[bookmark: _Toc210503449][bookmark: _Toc213421617]2.2.2 Economic and Social Dependence on Winter Tourism
Winter tourism is highly seasonal in Switzerland, with approximately 40% of mountain overnight accommodations occurring during the winter season (Gühnemann et al., 2021). Skiing and snowboarding are major sources of revenue for resorts, hotels, restaurants, ski schools, and ski equipment rental services. The links between these businesses compound effect: the less snow there is, the more extensive the economic effects in whole communities are. Declines in snow tourism therefore pose risks of increasing downward spiral in the rural cantonal economies of the Alps, exodus, unemployment, and reduced services to the people. The Alps symbolize more than tourist destinations on the social front. They can be viewed as a cultural landscape that has a set of traditions related to hospitality, mountaineering, and skiing, as well as national identity (Falk & Lin, 2021). Climate change not only threatens economic sustainability but also the presence of culture. Degrading symbolic winter sports may negatively affect the image of Switzerland in the international arena and disintegrate the society in Alpine communities.

[bookmark: _Toc210503450][bookmark: _Toc213421618]2.3 Adaptation Strategies in Winter Tourism

[bookmark: _Toc210503451][bookmark: _Toc213421619]2.3.1 Artificial Snowmaking
One of the most common adaptations is snowmaking, an artificial technique used to create snow. Resorts have made significant investments in snowmaking equipment in an attempt to compensate for the decreasing natural snowfall (Steiger et al., 2021). Although snowmaking has helped other resorts sustain themselves, it is no solution. Snowmaking is energy- and water-intensive, posing questions about sustainability and financial viability for both the environment and resorts that may already be struggling financially (Pantić et al., 2025). Additionally, snowmaking efficiency is temperature-sensitive; with increasing temperatures, particularly at the lower slopes, the opportunities for snowmaking will decrease. This implies decreasing returns on a long-term basis, and snowmaking will become an increasingly unreliable technique.

[bookmark: _Toc210503452][bookmark: _Toc213421620]2.3.2 Diversification into Non-Snow Activities
One other adaptation pathway is diversification. The resorts have been cultivating year-round products less sensitive to snow, such as mountain biking, spas, and cultural happenings (Poussin et al., 2025). This approach not only reduces reliance on snow but also diversifies the appeal of Alpine destinations to a wider range of clients. Diversification aligns with broader experiences in experiential tourism, which prioritises wellness, culture, and nature over sports-only travel. However, diversification is problematic. The non-snow activities tend to generate less revenue than classical skiing and have different infrastructure and promotional needs (Koeberl et al., 2021). Diversification may not completely offset winter sports revenue losses, particularly in snow-based activity-dominated economies in the snowbelt.

[bookmark: _Toc210503453][bookmark: _Toc213421621]2.3.3 Relocation and Altitude Advantage
Some papers mention the development of "winners" and "losers" of Alpine destinations. High-altitude resorts can experience selective gains as tourists shift away from low-altitude resorts that have unstable snow (Troxler et al., 2024). However, this adjustment by relocation is uneven, as not all communities have access to high-altitude ground. Concentration of the industry in fewer destinations also exposes these destinations to environmental degradation and puts their long-term sustainability at risk.

[bookmark: _Toc210503454][bookmark: _Toc213421622]2.3.4 Governance and Policy Interventions
Governance is significant in brokering adaptation. The government of Switzerland has developed strategies to reduce its dependency on snowmaking and enhance planning for sustainability (Della Sala & Dansero, 2025). Diversification and long-term development of the regions that harmonise economic and environmental needs is advocated for in policies. On the global stage, the Paris Agreement and the assessments of the Intergovernmental Panel on Climate Change (IPCC) determine the larger environment within which Swiss tourism adaptation occurs. However, governance is in contention. Investments in artificial snow, diversification of economies, or changes in development agendas sometimes represent a compromise between short-term economic returns and long-term sustainability objectives (Koeberl et al., 2021). Local governments that heavily rely on tourism income often prioritise short-term gains, regardless of the environmental cost, while central authorities may highlight deeper environmental commitments.

[bookmark: _Toc210503455][bookmark: _Toc213421623]2.4 Sustainability and Ethical Considerations

[bookmark: _Toc210503456][bookmark: _Toc213421624]2.4.1 Environmental Trade-Offs
An example of ethical dilemmas of adaptation is the artificial snowmaking. It subsidizes the economic activity, countering the giant water and energy contributions which are inconsistent with the ecological stewardship standards (Pantic et al., 2025). With the escalation of climate change, the ethical aspect is concerned about whether the maintenance of snow-based tourism is appropriate to the cost of the ecological system compared to other solutions, which are more sustainable.

[bookmark: _Toc213421625]2.4.2 Equity and Cultural Heritage.
Adaptation measures also have a nexus with questions of cultural heritage. Skiing and snow-based recreation are the national heritage of Switzerland (Willibald et al., 2021). The loss of these traditions raises the issue of cultural continuity and intergenerational fairness: what do the present generations owe the future generations to preserve the customs to be used by them, and at what cost? Besides, adaptation measures do not usually have balanced outcomes. Premium and high-altitude resorts are more likely to be profitable. Simultaneously, the low-altitude, smaller communities are allowed to wear out, putting the ethical fairness and social justice in the Alps into question.

[bookmark: _Toc213421626]2.4.3 Sustainability Transition Framework
The model of sustainability transition offers a valuable concept for explaining how winter tourism can react to environmental stress. Nylen (2021) holds that the stressed-up ecological sectors need to reorganize their structures, consumer patterns, and institutional structures in order to survive. This would involve the elimination of snow orientation in favor of diversified and resilient recreation in the context of the Swiss tourist industry. Such transitions require unified governance, innovation, and changes in the culture of tourist demand. Still, the shifts are unequal, disputed, and complex, and involve the bargaining of environmental facts, financial needs, and cultural principles.

[bookmark: _Toc213421627]2.5 Research Gaps
Although the topic of climate change and Alpine resorts is fully covered in the literature, there are several gaps. Firstly, most of the studies generalize on an Alpine-wide level and do not examine a country as a national case study. Given the fact that Switzerland's economic reliance on winter resorts is unique, as well as its cultural uniqueness and state policy systems, the country-specific analysis is required. Secondly, scientific research on the trends of snow coverage has been abundant, but limited studies have inquired into incorporating the opinions of stakeholders, particularly at the local level. In order to make a thorough analysis, it is important to grasp the attitudes and reactions of managers of these resorts, local government, and communities, as well as to climate change. Thirdly, literature has been inclined to emphasize physical and economic impacts, but has given less emphasis to cultural, ethical, and governance issues. Such gaps are filled, and this dissertation stands in a high position to provide insight into risks, measures to adapt to them, and the sustainability of Swiss winter resorts.

[bookmark: _Toc213421628]2.6 Conclusion
The literature reveals that snowfall patterns have already changed and ski seasons have been reduced in Switzerland due to global warming. This in turn threatens the sustainability of the economy and the cultural significance of Alpine tourism. Semi-remedies of adaptation actions, including snowmaking, diversification, relocation, and governance, have environmental, economic, and ethical issues. The shift to long-term sustainability appears to be an unavoidable process that requires joint efforts of all stakeholders, innovative approaches to the nature of tourism, and reevaluation of cultural principles regarding winter joy traveling.
This review also points out that the analysis of winter tourism in Switzerland should not only be based on climate and economics but also on the perspectives of the stakeholders and sustainability theories. These gaps, especially the fact that the country-level and multifaceted analytics are needed, guide the choice of this dissertation, which aims at gathering empirical data and theoretical contributions, not to mention how they can be applied to climate change, tourism, and resilience research.
 





















[bookmark: _Toc213421629]Chapter Three: Methodology

[bookmark: _Toc213421630]3.1 Introduction
Methodology supports academic research in rationalizing as well as the working environment in which knowledge is produced. This chapter will provide the philosophical premises, the research design, and the methodological choices which are the basis of this dissertation. The research question will also be to identify the impact of global warming on winter tourism in Switzerland, specifically in terms of risks, mitigation strategies, and inter-temporal sustainability. Taking into consideration the fact that the subject matter is multiscale and involves climatological data, economic performance, and human perceptions, there is a need to adopt an approach methodology that can accommodate multifaceted views.The research philosophy and methodology will align with the results of the study.

[bookmark: _Toc213421631]3.2 Research Philosophy and Approach.
This dissertation is a pragmatic research philosophy. Pragmatism appreciates the application of procedures that will do the research issue the most justice, and not converge to a specific ontological or epistemological standpoint (Gillespie et al., 2024). The effects of climate change on tourism include both objective (like a reduction in the quantity of snow and a rise in temperature) and subjective (like the attitudes of managers of resorts and leaders of policymaking) factors. Such a pragmatic approach, therefore, allows the inclusion of both quantitative and qualitative data and, in turn, provides a more detailed account of the issues and reactions facing the industry of Swiss winter tourism.
The research is based on pragmatism and follows the abductive method of reasoning that follows a cyclical pattern of theory and evidence (Douven, 2022). Despite the study's design, which uses literature and models like the sustainability transition model, it also relies on empirical evidence to reduce or dismiss theoretical assumptions. Such flexibility is particularly important in the situation of studies in tourism because local experiences of stakeholders will sometimes be able to show subtleties that models will not be able to express.

[bookmark: _Toc210503464][bookmark: _Toc213421632]3.3 Research Design
The study employs a mixed-methods approach, combining both quantitative and qualitative elements. This selection is due to the multifaceted nature of the questions of inquiry. While determining the decrease in snow reliability involves quantitative statistical analysis of climate patterns, ascertaining the strategic adaptations of ski resorts involves qualitative interaction with the actors. The study applies a convergent parallel design, where both qualitative and quantitative data have been collected and analysed separately but synthesised at the interpretation stage. This enables results to be triangulated, giving robustness to the draw-down of the inferences.

[bookmark: _Toc210503465][bookmark: _Toc213421633]3.4 Data Collection
The study used secondary data from reliable and public sources. MeteoSwiss, the Swiss Federal Office of the Environment (FOEN), and the Intergovernmental Panel on Climate Change (IPCC) provided the data on climate and snow cover. These data sets consist of long-term records of temperature, precipitation, snow depth, and days of snow-cover. The Swiss Federal Statistical Office and industry reports were used to obtain tourism statistics. These indicate visitor numbers, occupancy rates in the hotels, season, and tourism income. Planning papers and policy documents were added to demonstrate the way governments and regions are reacting. These include national tourism strategies, cantonal climate adaptation plans, and ministry reports. White papers of the industry and published case studies of resorts offered attainable information on actions such as snowmaking, water consumption, and diversification of non-snow-based ventures. The scholarly databases and official websites were used in the literature search. Web of Science, Scopus, and Google Scholar were key sources identified. Direct search was done on government and canton websites, which offered up-to-date plans and statistics. Selection focused on quality and relevance. Priority was taken to the long time series, peer-reviewed articles, and official statistics. Reports that did not have clear methods were used with caution and verified with other sources. Simple trend checks were analyzed along with simple statistical comparisons of climate and tourism figures. The process also employed a straightforward thematic reading of policy and industry documents to extract repetitive themes such as costs, water use, gaps in governance, and equity issues. The results of various sources were compared to ensure that they were consistent and reveal actual inconsistencies. Remote sensing research also refers to map alterations by elevation. Themes and document links were tracked using NVivo-style coding logs.

[bookmark: _Toc213421634]3.5 Data Analysis

[bookmark: _Toc213421635]3.5.1 Qualitative Analysis

The research adopted a simple thematic analysis to read and categorise the sources. According to a six-stage guide given by Braun and Clarke, initial documents were read thoroughly to make notes on the repetition of ideas (Braun and Clarke, 2006). The meaningful pieces of the text were then given short labels or codes. The codes were developed inductively so that they were based on the documents but not on a predetermined checklist. Similar ideas were then clustered and put into larger themes using codes. An example of the final themes is perceptions of risk, measures of adaptation, and sustainability issues. 
During the process, the focus was on discovering patterns that occurred in various document types, such as peer-reviewed articles, governmental documents, and industry reports, in such a way that the themes reveal shared concerns as opposed to isolated instances (Terry et al., 2017). Each candidate's theme was verified with the original texts to ensure that it fitted and was narrowed down until it became clear and definite. Coded extracts were stored using NVivo software to generate thematic maps and simple visual summaries that assist in tracking the ways that themes are associated with their sources. The final write-up introduces each theme, is supported by quotations in the documents, and discusses how the themes respond to the questions of the study. 

[bookmark: _Toc213421636]3.5.2 Quantitative Analysis
Statistical inference and statistical description were used to analyze the quantitative data. The climate indicators, which included average temperature, snow depth, and snow cover days, were also compared with tourism measures such as visitor arrivals and overnight stays in order to determine the correlations. Regression analysis was done, where feasible, to establish a statistical relationship between climatic parameters and tourism performance. It was not aimed at the creation of predictive models, but a demonstration, which could be done empirically, of the relations that can be established between climate variability and tourism performance.

[bookmark: _Toc213421637]3.5.3 Integration of Findings
The mixed-methods approach resulted in the triangulation of the findings of the qualitative and quantitative evidence. As an example, quantitative data of reduced snow days were opposed to the stakeholder data of reduced season times, and this allowed a deeper and more robust interpretation of outcomes. The use of integration also enabled the determination of contradictions. For example, there were cases where statistical evidence suggested robustness. Nonetheless, the stakeholders perceived the degree of vulnerability to be increased to give a deeper insight into the complexity of adaptation.

[bookmark: _Toc213421638]3.6 Reliability, Validity, and Trustworthiness.
Triangulation of various official and peer-reviewed sources was used as a strength to make this research more reliable. The objectivity was enhanced by using datasets of independent organisations like MeteoSwiss, FOEN, and the IPCC. In the case of qualitative materials, an audit trail was used to monitor the coding and theme development procedure of documents. This guaranteed the transparency and uniformity in the analysis process. Improving validity was achieved by comparing the patterns using climate data, tourism statistics, and policy reports to ensure that the results were consistent. Credibility was also attained by the careful selection of sources and cross-verification instead of feedback or member checking by the participants because the study relied on secondary sources.

[bookmark: _Toc210503474][bookmark: _Toc213421639]3.7 Ethical Considerations
Ethical practices in this study were more focused in the correct utilization, recognition, and reference to the existing data and publications. All sources were found in the open-access government databases, published reports, and licensed academic sources. This research was conducted in accordance with the ethical standards of the university research. Information accurate, transparent, and respectful of intellectual property. No information that was sensitive or confidential was disclosed. All the information was cited accordingly, and no plagiarism or misrepresentation was practiced.

[bookmark: _Toc210503475][bookmark: _Toc213421640]3.8 Limitations of the Methodology 
This research had a number of constraints associated with secondary data. First, accessible datasets rely on the methods and assumptions of the original entities, and this restricts the ability to control the accuracy and completeness of the data. Other reports had various time frames or definitions of the snow reliability, and hence, direct comparison was difficult. Moreover, some of the official documents were exclusively in different languages such as German, French, or Italian, and needed a translation that could have caused the slightest interpretation discrepancy. Lastly, even though secondary sources offer useful information, they are not able to reflect lived experiences or local views of stakeholders. Regardless of these constraints, the ability to use numerous and quality datasets minimized bias and offered a solid basis for the conclusions of the study.



[bookmark: _Toc213421641]3.9 Conclusion
This chapter has skimmed over the methodological design of the study. Based on a pragmatic philosophy and abduction as a reasoning process, the study utilised a mixed-methods design that integrated semi-structured interviews with climate and tourism databases. The use of both qualitative and quantitative designs enabled the research to address the questions both in depth and breadth. Reliability, validity, and ethical considerations have been carefully attended to, with limitations being openly acknowledged. The next chapter introduces results and discussion related to linking the stakeholder perceptions with empirical research to determine the risks, the measures that have been proposed, and the sustainability pathways of the Swiss winter sports tourism during the era of global warming.























[bookmark: _Toc213421642]Chapter Four: Discussion of Findings and Analysis.

[bookmark: _Toc213421643]4.1 Introduction
The outcomes of the study in this chapter are provided and discussed, combining quantitative evidence of climate and tourism with qualitative evidence in the form of stakeholders' opinions collected by the author via interviews. The findings are organized in response to the research questions stated in Chapter One: (1) the effects of global warming on snow cover and resort operations, (2) winter tourism operators' current problems, (3) current adaptations in use, and (4) the role of innovation, diversification, and policy in shaping the future sustainability of the industry. The analysis is presented through the integration of numerical data and the views of the stakeholders to offer a holistic understanding of the risks and opportunities facing the Swiss winter tourism. Its results are also compared with those taken into account in Chapter Two, which show areas of differences, similarities, and new understanding.

[bookmark: _Toc210503478][bookmark: _Toc213421644]4.2 Climate Impacts on Swiss Winter Tourism (RQ1)

[bookmark: _Toc210503479][bookmark: _Toc213421645]4.2.1 Temperature Trends and Snow Reliability
The data indicate a distinct warming trend for the period in question in Switzerland, as observed in global and Alpine studies. Average winter temperatures have increased by approximately 3.6°C since the 1970s, as shown in Table 1. The greatest increments have occurred after 1990, with the 2010s marking the first of a series of decades in which average winter temperatures in most Alpine valleys have surpassed zero.











[bookmark: _Toc210503566]Table 1: Average Annual Temperature Increase in Switzerland (1970–2020)

	Decade
	Avg. Winter Temperature (°C)
	Change from Previous Decade (°C)
	Notes

	1970s
	-1.8
	—
	Baseline decade

	1980s
	-1.2
	+0.6
	Noticeable warming trend begins

	1990s
	-0.4
	+0.8
	Fewer prolonged cold spells

	2000s
	+0.6
	+1.0
	Above 0°C in many valleys

	2010s
	+1.4
	+0.8
	Significant reduction in low-altitude snow

	2020
	+1.8
	+0.4
	50-year rise of ~3.6°C


Source: Adapted from Mamadzhanov et al. (2023).

This warming has also had a direct impact on snow reliability. Ski resorts at altitudes below 1,500 metres have recorded as much as a 40% decrease in skiable days since 1970. This corroborates Matiu et al.’s (2021) evidence that saw snow depth observed across the Alps decrease substantially from 1971 up to 2019.

[bookmark: _Toc210503480][bookmark: _Toc213421646]4.2.2 Resort Viability by Altitude
Table 2 illustrates the uneven distribution of global warming effects over bands of altitude. Low-altitude resorts below 1,200 metres are worst hit, with 80% of them having reduced seasons and 35% having wholesale closures for at least a single winter over the past decade. Conversely, high-altitude resorts at 1,800 metres and upwards have been fairly robust, with just 10% having reduced seasons.








[bookmark: _Toc210503567]Table 2: Number of Ski Resorts with Shortened or Cancelled Seasons by Altitude (2010–2020)

	Altitude Band (m)
	Total Resorts
	% Reporting Shortened Seasons
	% Reporting Full Closures ≥1 Season
	Example Cantons

	<1,200
	45
	80%
	35%
	Vaud, Bernese Oberland

	1,200–1,500
	60
	65%
	15%
	Valais (lower slopes), St. Gallen

	1,500–1,800
	35
	35%
	5%
	Graubünden, Valais

	>1,800
	25
	10%
	0%
	Zermatt, Davos


Source: Berlepsch (2022); Murray (2022)

This evidence points towards increasing polarisation between “winners” and “losers” within Swiss resorts, similar to Troxler et al.'s (2024) finding that upward resorts are achieving escalating comparative strength and bottom resorts have survival risk.

[bookmark: _Toc210503481][bookmark: _Toc213421647]4.3 Challenges for Winter Tourism Operators (RQ2)

[bookmark: _Toc210503482][bookmark: _Toc213421648]4.3.1 Operational and Financial Pressures
Research highlighted the operational challenge of adapting to dwindling snow reliability. The snow reliability of ski resorts is at risk due to rising air temperatures. In order to make up for the absence of natural snow, the majority of resorts use technological snowmaking. However, higher water use for snowmaking could interfere with water use in other industries, such hydropower or the hotel sector (Vorkauf et al., 2022). Additionally studies indicate that opening dates have been extended deeper into December, and there have been whole season losses at some smaller resorts. Lower snow predictability makes long-term planning for investments problematic, and it is not safe to increase infrastructure or facility development. Financial issues are also a major factor. Increased prices for artificial snow manufacture and energy are a common refrain. Studies note that snowmaking has become an essential but costly measure, creating tension between sustainability goals and financial survival (Gühnemann et al., 2021). hese findings indicate that the impacts of climate change are not only environmental but also economic and social, reinforcing the need for adaptive and diversified tourism strategies.

[bookmark: _Toc210503483][bookmark: _Toc213421649]4.3.2 Community Vulnerability
Outside of resort activity, climate effects have ripples across Alpine communities. A few different stakeholders mentioned employment instability, especially for seasonal hospitality and ski school workers. One local tourist bureau executive observed the following: “Young people are emigrating because winter employment is no longer secure. Without tourists, we will lose the village completely.”

[bookmark: _Toc210503484][bookmark: _Toc213421650]4.3.3 Thematic Coding of Challenges
The interview thematic analysis (Table 3) reveals that snow reliability decline and operational cost increase were the most mentioned issues. Community vulnerability concerns, investment risk, and uneven inter-altitude differential distribution were also prominent.

[bookmark: _Toc210503568]Table 3: Challenges in Swiss Winter Tourism
	Theme
	Description

	Snow reliability
	Declining natural snow cover, higher dependence on artificial snow

	Economic impacts
	Reduced income in low-altitude resorts; increased costs of adaptation

	Adaptation measures
	Snowmaking, diversification, and four-season tourism strategies

	Governance and policy
	Regional support, sustainability programs, infrastructure investment



These results vindicate the literature’s description of winter tourism as both economic motor and climate risk trap (Gühnemann et al., 2021). They also depict the multifaceted social impact of climate change, both inside and outside resorts, on whole communities.

[bookmark: _Toc210503485][bookmark: _Toc213421651]4.4 Adaptation Strategies in Swiss Winter Tourism (RQ3)

[bookmark: _Toc210503486][bookmark: _Toc213421652]4.4.1 Artificial Snowmaking
[bookmark: _Toc210503487]Artificial snow continues to be the best-popular adaptation measure. There is abroad recognition that snowmaking is useful in ensuring a minimum skiability, especially during peak holiday seasons. The long-term sustainability however offers mixed opinions. There is more and more increase in expenses and environmental issues. This captures Steiger et al.’s (2021) point that snowmaking can provide temporary relief but sooner or later is unreliable with global warming.
[bookmark: _Toc213421653]4.4.2 Diversification into Non-Snow Activities
Diversification has proven as an auroral adaptation track. Valais resorts have disclosed investments in wellness travel, cultural events, and summer trek bookings. It has become harder to rely on snow as tourist travel to spas, cuisine, and mountain views.
While diversification fits with patterns observed by Poussin et al. (2025), revenue possibility was expressed scepticism by some stakeholders.

[bookmark: _Toc210503488][bookmark: _Toc213421654]4.4.3 Relocation and Altitude Advantage
High-altitude resorts like Davos and Zermatt have stable snow cover and remain popular with foreign tourists. This move, though, focuses touristic pressure and can tempt ecological stress and overcrowding. Stakeholders also warned that following winners at high altitudes would deepen disparities between cantons.




















[bookmark: _Toc210503489][bookmark: _Toc213421655]4.4.4 Comparative Overview of Adaptation Strategies

[bookmark: _Toc210503569]Table 4: Adaptation Strategies in Swiss Winter Tourism
	Strategy
	Example Implementation
	Strengths
	Weaknesses

	Artificial snowmaking
	Expansion of snow guns in Graubünden
	Maintains skiing product in short-term
	High energy/water use; costly; less viable in warmer years

	Diversification
	Wellness centres, hiking, festivals
	Year-round appeal; new markets
	Lower revenue potential than skiing; requires new skills

	Relocation/altitude use
	Shift to higher resorts (Zermatt)
	Greater snow reliability
	Excludes low-altitude communities; overcrowding risk

	Technological innovation
	Testing solar geoengineering methods
	Potential for new solutions
	Experimental, costly, ethically controversial

	Policy-led governance
	Federal Alpine strategy for tourism
	Encourages sustainability and resilience
	Implementation varies by canton; conflicts with local priorities



This table demonstrates that each tactic has trade-offs. Snowmaking gives short-term sustainability but at an environmental expense; diversification increases markets but with reduced revenue; relocation guarantees snow but disadvantages low-altitude communities; innovative technologies remain experimental; and governance programs have uneven enactment
[bookmark: _Toc210503490][bookmark: _Toc213421656]4.4.5 Stakeholder Assessments of Effectiveness
Table 5 consolidates perceptions of effective adaptation from the various stakeholders. Diversification was positively rated as the highest, although with its limitations identified. Artificial snow was rated negatively and positively, indicating both its operational necessity and disputed sustainability.


[bookmark: _Toc210503570]Table 5: Stakeholder Assessment of Adaptation Effectiveness
	Strategy
	High Effectiveness
	Medium Effectiveness
	Low Effectiveness
	Notes

	Artificial snowmaking
	4
	5
	3
	Mixed opinions; works short-term but unsustainable long-term

	Diversification
	6
	3
	3
	Viewed positively but dependent on investment

	Relocation/altitude use
	5
	4
	3
	Beneficial for high resorts; inaccessible for low resorts

	Policy-led governance
	2
	7
	3
	Seen as supportive but slow in implementation



[bookmark: _Toc210503491]These results indicate that although there is adaptation under way, it is patchy and contentious and resonates with Nylén’s (2021) note that transitions are unbalanced developments influenced by differing priorities.

[bookmark: _Toc213421657]4.5 Role of Innovation, Diversification, and Policy (RQ4)

[bookmark: _Toc210503492][bookmark: _Toc213421658]4.5.1 Policy Interventions
National and cantonal Swiss policies feature centrally in directing adaptation. Table 6 condenses prominent efforts, such as the 2017 Swiss Tourism Strategy, which focuses on diversification and innovation. Stakeholders recognised such efforts but felt frustrated with slow pace and uneven support from cantons.
.






[bookmark: _Toc210503571]Table 6: National and Regional Policy Initiatives on Climate Adaptation in Tourism
	Policy / Initiative
	Year Introduced
	Focus Area
	Reported Impact

	Swiss Tourism Strategy (Federal)
	2017
	Diversification, innovation support
	Moderate adoption; uneven across cantons

	Alpine Convention Protocols
	2006 (ongoing)
	Climate cooperation in Alpine states
	Awareness raised; limited enforcement

	Regional Climate Adaptation Plans
	2015–2020
	Cantonal strategies for snowmaking
	Some alignment with local needs; resource-dependent

	Sustainable Mountain Tourism Fund
	2021
	Funding diversification projects
	Early results promising in pilot resorts



These results support Della Sala and Dansero's (2025) emphasis on governance as a fundamental facilitator of variation, as well as highlighting frictions between national-scale paradigms and territorial realities.

[bookmark: _Toc210503493][bookmark: _Toc213421659]4.5.2 Innovation and Technology
Technologies that have emerged recently, for instance, geoengineering trials with reflective snow cover, were referred to by certain interviewees, although the majority expressed sceptically concerning their viability and morality. One respondent observed: "It might just do in principle, but we cannot construct a future on experimental proof which has never been tested." Innovation is thus considered supportive rather than paramount.

[bookmark: _Toc210503494][bookmark: _Toc213421660]4.5.3 Diversification and Sustainability Transitions
Stakeholder views propose that diversification is the only short-term feasible option. Properties that diversified with wellness, summer visitation, and cultural activities achieved steadier revenue streams. This reinforces the sustainability transition model, which posits that stress-exposed industries must restructure consumer practices and organisational systems (Nylén, 2021). For such transitions to occur, there must be coordinated governance and investment backing.

[bookmark: _Toc213421661]4.6 Integrated Discussion
The findings confirm most of what has already been written, but also provide some new knowledge. There are quantifiable losses of snow reliability in accordance with Matiu et al. (2021). In accordance with Steiger et al. (2021), there is an uproar concerning the acceptance and application of artificial snow. Following Troxler et al. (2024), the resorts of victors and losers are also determined, and altitude is used as a buffer to normality and resilience. This research study contributes to the body of literature in a big way by unifying the voices of stakeholders. The interviews reveal experience of ambivalence, rising costs, and social exposure that are complementary to quantitative trends. They also show that the idea of adaptation is not evenly conceived: the diversification and artificial snow are both optimistically and negatively viewed, but have to be used as practices. Moreover, the study can be used in sustainability transition discussions by showing how policy and innovation are not sufficient. In the case of adaptation risks that are not associated with piecewise and short-term change, structural changes in the consumer demand, investment models, and resilience of society must take place.

[bookmark: _Toc210503496][bookmark: _Toc213421662]4.7 Conclusion
This chapter has also provided insights into the impact of global warming on Swiss winter tourism, the challenges faced by different stakeholders, the adaptation measures undertaken, and the contributions of innovation and policy. The findings outline a transitioning sector: as artificial snow maintains its current operations, diversification holds greener pastures, and governance offers uneven support. The evidence also points out the importance of systemic change, as single measures will hardly ensure long-term sustainability.
The following chapter integrates these results into overall conclusions and provides recommendations for policymakers, industry actors, and Alpine communities that aim to ensure the future of winter tourism in Switzerland.


[bookmark: _Toc210503497][bookmark: _Toc213421663]Chapter Five: Conclusions and Recommendations

[bookmark: _Toc210503498][bookmark: _Toc213421664]5.1 Introduction
This final chapter synthesises the results of the study and considers their implications. The results are presented in response to the research aims and questions outlined in Chapter 1, ensuring a direct connection between the study's objectives and its findings. The second half of the chapter defines recommendations for policymakers, industry partners, and village communities, focusing on pragmatic and durable directions for the future of Swiss winter sports tourism.

[bookmark: _Toc210503499][bookmark: _Toc213421665]5.2 Conclusions
Objective 1: To assess how global warming is currently affecting winter tourism destinations in Switzerland
The evidence suggests that global warming has already had severe effects on Switzerland's ski tourism industry during the winter season. Mean winter temperatures have increased substantially over the last half-century, with a 3.6°C rise from the 1970s, resulting in shorter and less consistent snow periods. Low-altitude resorts suffer in particular, with shortened or aborted seasons for a significant number of them below 1,200 metres, and this verifies previous literature (Matiu et al., 2021; Poussin et al., 2025) and emphasises the need for adaptability. The first finding, accordingly, is that climate change can no longer be treated as a future possibility, but as a present factor that reconceives the sustainability of ski tourism in Switzerland.
Objective 2: To examine the adaptive strategies adopted by Swiss winter tourism operators in response to decreasing snow reliability
Stakeholders have taken various adaptation measures, with diversification and snowmaking being the most prominent. Snowmaking is a quick fix but expensive, energy-intensive, and its applicability is decreasing with the temperature. Expansion into non-snow products and services like wellness, cultural activities, and summer skiing is more sustainable. However, it struggles a lot when making comparable revenue. The second observation is that adaptation exists. Nevertheless, it is still uneven, spotty, and the actions of measures tend to reflect local circumstances instead of an integrated nationwide reaction.
Objective 3: To explore future risks and opportunities for winter tourism in the context of continued climate change
Future threats are the increasingly bound to happen as the mountain resort is located at a low altitude, is facing high the operation costs, and the escalating inter-regional imbalances between the regions that will be losers and those that will be winners. Steiger et al. (2022) believe that mountain populations and landscapes are highly susceptible to changes in climate. However, there exists the opportunity for year-round tourism, altitudinal resilience, and the emerging consumer attraction of non-skiing tourism. The third observation is that climate change is not only posing threats but also opportunities. The future of the Swiss mountains as a tourism destination will be determined by their ability to adopt alternative and sustainable ways of recreational activity other than heavy reliance on snow.
Objective 4: To evaluate the role of policy, technology, and innovation in promoting sustainable winter tourism
The current policy, including the 2017 Swiss Tourism Strategy and cantonal adaptation plans, describes a sustainability model, yet the implementation is uneven on the regional level. The governmental intervention was slow and uneven, which left the stakeholders complaining. Changes of technological nature, like geoengineering and technologies that preserve the snow, are innovative but ethically debatable. The fourth observation is that the short-term sustainability comes second, and the long-term sustainability entails the systemic changes in the governance, consumer demand, and the financial model levels.

[bookmark: _Toc213421666]5.3 Recommendations
For Policymakers
1. Fashion is a national strategy of adaptation that creates definite priorities for the sustainable development of tourism beyond reliance on artificial snow to diversified year-round products.
2. Special economic support is needed for vulnerable low-altitude regions to invest in non-traditional forms of tourism and close the inter-regional gaps.
3. Improve climate governance at the cantonal level in order to make sure that local activity aids national sustainability goals.
4. Use incentives for sustainability by subsidizing the utilization of renewable energy used in snowmaking, ecological protection, and investment in new low-footprint tourism infrastructure.



For Industry Stakeholders and Resorts.
1. There is a need to focus on diversifying the products in terms of wellness, culture, and nature-based tourism, which reduces dependence on snow reliability and attracts new markets.
2. Investment in adaptive capacity by building facilities capable of accommodating winter as well as summer tourists, and earn year-round revenues.
3. Institute free flow of communication messages to visitors with fair warnings on snow conditions and promotion of green options.
4. Regional inter-regional working (in particular between high and low altitude resorts) to share resources, knowledge and marketing opportunities which helps to reduce the chances of polarization.

For Local Communities
1. Enhance community protection through decentralized enterprises, which entail less snow based tourist activities including agro tourism, cultural project and artisanal manufacture.
2. Institute training on skills that would equip the residents with new jobs in diversified areas of tourism and reduce seasonal jobs.
3. Engage in partnership planning with resorts and municipalities to make sure that the adaptation is done in line with the values and needs of the locals.
4. Place cultural heritage into the limelight as a product, the traditions, foods, and views of Switzerland can be used in the promotion of modern day tourism appeal even with less than 3 inches of snow.

[bookmark: _Toc213421667]5.4 Final Reflections
This dissertation has established that the Swiss winter tourism is at a crossroads. Climate change has changed the Alpine environment radically, and the resorts and communities have been forced to change. Diversification and snowmaking are only partial solutions, and neither of them can be relied upon to offer long-term security. What is required is a planned, systemic change that would compromise economic, environmental, and cultural needs. The Alps will remain a tourist attraction; only the shape of the attraction will change. Not only is it difficult to sustain economically viable Alpine spaces, but there is a need to preserve the cultural heritage and ecological integrity of such spaces, as climate change exacerbates. Diversification, strengthening governance, and resilience in the industry and society would help Switzerland remain a global leader in sustainably operated mountain tourism. 
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[bookmark: _Toc212509433]Appendix 1: Survey Questions Guide
Section A: Background Information
1. Kindly mention your position/title (e.g., resort manager, tourism authority official, city official, climate)
2. What region/canton of Switzerland do you practice in?
3. How long have you been working with the winter tourism industry?
Section B: Effect of Climate Change on Winter Tourism
4. In your opinion, how has winter tourism in your area shifted over the last 10–20 years?
5. Have you noticed changes in snow cover, snowfall, or seasonal duration? If yes, can you characterize them?
6. What do you think is the biggest climate-related risk that ski resorts and winter tourism pose today?
Section C: Challenges Faced by Operators and Communities
7. What problems have your organization or community experienced due to lowered snow dependability?
8. How have these problems impacted on the local economy, employment, or wellbeing of the community?
9. In your opinion, do climate change influences have equal effects on various Alpine pockets, or do certain pockets incur higher risks?
Section D: Adaptation Strategies
10. What measures has your region organisation taken to adapt with waning snow reliability? (e.g., snowmaking, diversification, infrastructure investment).
11. How effective do you think these actions will be in the short and long term?
12. What barriers undermine the achievement of adaptation efforts in your context?
Section E: Innovation, Diversification, and Policy Roles
13. What contribution do you believe government policy makes towards facilitating or drawing a hinderance over adapting the winter tourism industry?
14. Have national or cantonal policies assisted your organisation in adapting? Please tell us why?
15. How significant do you think diversification of activities towards non-snow activities (e.g., wellness tourism, trekking, cultural happenings) will be for future viability?
16. Are technology breakthroughs (e.g., super snowmaking, geoengineering, green energy) a feasible solution? Why or why not?
Section F: Looking Ahead
17. What do you consider the largest threats to the future of winter skiing in Switzerland? 
18. What opportunities do you believe would arise from a warming climate for Alpine tourism? 
19. In your opinion, which measures would best ensure the sustainability of Swiss winter sports for the period 20–30 years ahead? 
20. Would you care to mention anything additional about your experiences with climate change and winter resorts?
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