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Alpine sports are the economic backbone and national pride of Switzerland, and snow sports activities contribute millions of visitors per year (Troxler et al., 2024). However, the increasing trend of global warming puts into question the long-term sustainability of the sector. Variations in temperature have led to diminishing snow consistency, predominantly at the lower slopes, and threatened the survival of several ski centers and the inhabitants depending on them (della Sala & Dansero, 2025). Because the Swiss Alps are warmer compared to the global average, the study seeks to establish the impact of global warming on the Swiss winter sports industry, embracing the peril it surrounds, the adaptation measure adopted by the stakeholders, and the future possibilities of survival. Through such discussion, the study hopes to contribute towards facilitating wiser and visionary tourist planning, considering the increasing trend of a changing world.
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[bookmark: _Toc203466248]Aim

This work focuses on analyzing the effects of global warming on the winter tourist season in Switzerland, specifically the problems associated with the climatic issues, the adaptation measures taken by the tourist industry stakeholders, and the sustainability for the long-term future.

[bookmark: _Toc203466249]Objectives

· To assess how global warming is currently affecting winter tourism destinations in Switzerland.
· To examine the adaptive strategies adopted by Swiss winter tourism operators in response to decreasing snow reliability.
· To explore future risks and opportunities for winter tourism in the context of continued climate change.
· To evaluate the role of policy, technology, and innovation in promoting sustainable winter tourism.
[bookmark: _Toc203466250]Research Questions

· 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: _Toc203466251]Justification of the Research

Switzerland is known for its Alpine winter resort sector, which generates a major share of the national revenue (Troxler et al., 2024). Climate change, which increases the ambient temperatures, critically threatens the snow-based economy, as a number of low-lying ski resort areas are already witnessing fewer seasons and decreased snow cover (OECD, 2022). As per the IPCC, the Alpine area has been warmed much higher than the global average (Körner & Hiltbrunner, 2021). This research matters because it provides the answer to the question of how a highly exposed economic sector of a hardest hit area of Europe is responding, and what are the next challenges, to inform long-term planning and build resilience. Moreover, while literature does indeed exist about the subject of climate and tourism, a shortage of country-level, regionally oriented literature does exist, that focuses specifically on the Swiss Alps. By filling the gap, the study will provide practice-based information to inform policy markers, business, and communal leaders.

[bookmark: _Toc203466252]Literature Review

Studies show that global warming has a direct influence on snowfall, snow cover, and the length of the winter sports season (Steiger et al., 2021; della Sala & Dansero, 2025; Troxler et al., 2024). Matiu et al. (2021) established that the Alps are experiencing a decline in the consistency of the natural snow coverage. Snow days are predicted to decline by 2100, depending on the selected greenhouse gas scenarios (Poussin et al., 2021). Decline of snow days has a strong influence on ski tourism, which relies on consistent seasonal predictability.
Tourism in Switzerland is highly seasonal, and about 40% of overnight accommodation occurs during winter months in mountain areas (Gühnemann et al., 2021). Less snow cover does not only impact the downhill slopes, but it can have consequences for the local economies like hotels, schools for skiers, and restaurants. Snow revenue loss can contribute to a negative economic spiral for susceptible areas. Ski resorts have been turning to artificial snowmaking as a compensation for decreased snowfall. Snow production, however, is a power- and water-intensive process raising environmental and economic issues (Steiger et al., 2021). Diversification is another strategy, as regions are diversifying into activities independent of the snow like spas, mountain walks, and summer festivals (Poussin et al., 2021). Some higher-altitude regions are gaining relative strengths, looking forward to ‘losers’ and ‘winners’ among Switzerland-based destinations.
Della Sala and Dansero (2025) highlight the role of governance enabling adaptation to the climate as part of the tourist context. The Swiss government drafted a strategy to enable the sustainable planning of the regions and lower activity dependence on artificial snow. Meanwhile, emerging technologies such as geoengineering and solar snow cover are tested. Such technologies, while seasonally useful, are ethically and sustainably problematic. This study uses the sustainability transition framework, which discusses how industries respond to environmental pressure through the reorganization of their infrastructure, consumer practices, and institutional configurations (Nylén, 2021). The framework accounts for how winter tourism can make the transformation towards a healthier, more resilient mode of recreation.

[bookmark: _Toc203466253]Methodology

[bookmark: _Toc203466254]Research Philosophy and Approach

This study adopts a pragmatic research philosophy to allow methodological flexibility. The mixed-methods study blends qualitative data gathered from stakeholders with quantitative data about the coverage of snow and economic trends. Through this, the study is in a position to have a comprehensive understanding of the physical as well as the socio-economic consequences.


[bookmark: _Toc203466255]Data Collection Methods

This study will use a mixed-methods data collection method, involving the use of both primary and secondary sources. Primary data collection through semi-structured interviews with a varied set of stakeholders engaged with the Swiss winter tourist sector will be conducted. Stakeholders can include managers of ski resorts, local tourist boards, municipal environmental managers, and climatologists with expertise in the ecology of the Alps. Interview sessions will seek participants’ views about the influence of global warming, the particular difficulties encountered by them in their areas of work, and the adaptation and mitigation strategies used to address these difficulties. Ten to twelve interviews will ideally be conducted by the study, centering the investigation on a variety of Alpine cantons like the Graubünden, the Valais, and the Bernese Oberland, to achieve a diversity of place and context. Interviews will be digitally recorded with participants’ consent and subjected to thematic analysis after transcription.
In addition to primary data, extensive secondary data will be collected to put the results into context through the process of triangulation. Climate and snowfall data will be collected from reliable sources such as MeteoSwiss, the Swiss Federal Office for the Environment (FOEN), as well as international institutions such as the Intergovernmental Panel on Climate Change (IPCC). Those data sets will allow the tracking of the long-term trend of snow reliability, temperature, and climatic parameters associated with them. Also, tourist-related data such as tourist arrivals, hotel occupancy, and revenue trends are to be collected through the Swiss Federal Statistical Office and sector reports. Policy documents that include the national and subnational adaptation strategies are to be reviewed as well to place into context the institutional response to the impact of climate on tourism.

[bookmark: _Toc203466256]Data Analysis

Data collected shall undergo both quantitative and qualitative analysis, according to the study's mixed-method design. Interview transcripts shall undergo thematic analysis by a coding system that shall be created by an inductive approach. Significant themes shall tend to cluster around stakeholder views of climatic risk, adaptation responses, as well as sustainability impediments. Qualitative data analysis programs such as NVivo shall aid streamlining thematic analysis through organizing, coding, and visualising the re-occurring patterns in the responses.
Descriptive and correlational analysis techniques will be used to investigate quantitative data like the indicators of climate and the figures for the performance of tourism. We might, for instance, graph snow cover trends versus tourism indicators to detect co-varying patterns or anomalies through the years. Where appropriate for the scope of the project, a regression analysis could be performed to see if differences in snowfall are significantly related to differences in tourist arrivals or the length of the season. This combination of thematic and statistical analysis will allow a thorough understanding of the perceptual and the empirical aspects of the ways that global warming continues to affect winter tourism in Switzerland.

[bookmark: _Toc203466257]Ethical Considerations

Ethical approval will be taken through the university ethics committee. Informed consent will be taken from the participants, and confidentiality and data security will be ensured. Anonymised data will be stored safely and disposed of after the completion of the research work.
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One explicit limitation concerns the inherent uncertainty of the climatic projections themselves. Snowfall and temperature are regulated by a variety of factors, and even the best-tuned models can generate only probabilistic estimates. For that reason, all forward-looking statements derived through the climatic data must be regarded skeptically. A second limitation involves scale and scope of the interviews. The sample used is small, and the perspectives might not capture the situation and experiences across the whole Siss Alps. Finally, the research shall be limited by resources and time, which may affect the degree of engagement with select datasets or the utilization of smaller, less-documented ski areas. Regardless, the study shall attempt robust methodology and clarity at all phases of the study to minimize the effect of the limitations.

[bookmark: _Toc203466259]Expected Outcomes and Contribution

The findings of this study will contribute to the academia by providing evidence on the alterations to snow reliability and snow pattens in Switzerland caused by global warming. In addition, the research will acknowledge various adaptation responses already put into practice, for instance, the expanded usage of artificial snowmaking, diversification into non-snow activities of the tourist industry, as well as adoption of sub-regional planning strategies aligned with values of sustainability. These findings will assist in categorizing and evaluating the effectiveness of current responses to climatic pressures. The study will also contribute to the general literature pertaining to sustainable tourism and climate change resilience. Through the illustration of the importance of governance, innovation, and policy responses, the study will shed light upon the future direction of vulnerable tourism activities. Through the utilization of the sustainability transition framework, the study shall offer a conceptual framework via which the long-term transformation of the Swiss Alps' winter tourism sector could be assessed.
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