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Abstract 

Low-altitude ski resorts are among the first and most impacted industries by climate change. 

Research on snow production and diversification has received increasing attention, but research 

on local perspectives on climate adaptation has remained limited, with local residents, in 

particular, underrepresented. This study aims to explore the perspectives of stakeholders and 

local residents on climate adaptation in a low altitude ski resort. The goal is to answer the 

research question: How are climate adaptation measures related to ski resorts perceived by 

local residents and stakeholders? This research uses an interpretive qualitative approach, 

making use of semi-structured interviews. Seven interviews, including experts, stakeholders, 

and independent local residents have been conducted in Winterberg, Germany. An inductive 

coding strategy was used alongside thematic analysis. Findings indicate a realistic perception of 

climate change, contrary to the literature. Snow production is seen as the most important 

climate adaptation, with experts and stakeholders strongly believing that 

temperature-independent snow production can mitigate the effects of climate change in the 

future. Across participant interviews, the dependence on the tourism industry shapes all other 

aspects, as it links climate adaptation and the ski industry to the economic viability of 

Winterberg. Snow production and diversification are framed as business decisions rather than 

climate adaptation. Stakeholders see diversification within the tourism sector, whereas local 

residents express concern about tourism dependence and suggest diversification outside the 

sector. The findings suggest that personal business involvement in the tourism sector shapes 

views on climate adaptation. Finally this study introduces a new perspective that climate 

mitigation actions can be locally perceived as climate adaptation when viewed through a 

business perspective. Stakeholders frame investments in sustainability as responses to the 

negative public and political image of winter sports under climate change.  
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AI statement 

For this thesis, the speech-to-text tool Whisper, as provided by the University of Groningen 

(RUG), was used to support the transcription of interview recordings. No other text in this thesis 

was generated through the use of artificial intelligence tools. 

GPT-5.5 was only used to provide general feedback and suggestions for improving the 

structure, clarity, and academic quality of the thesis. All analysis, interpretations, arguments, and 

final written content were produced by the author, with the sole exception of this AI statement. 

No identifiable respondent data was shared with or accessible to any artificial intelligence 

system. All use of digital tools complied with the General Data Protection Regulation (GDPR) 

and the University of Groningen’s Research Data Management and ethics guidelines. 
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Introduction 

The winter sports industry is particularly vulnerable to the effects of climate change (Rice et al., 

2024). Rising temperatures and variable weather conditions make climate adaptation an 

important topic for current research. The consequences of climate change for the winter sports 

industry have long been recognized in research on climate change perspectives, yet remain 

underrepresented (Steiger et al., 2017). In contemporary literature, research on the 

perspectives of primary stakeholders is central, whereas those of local residents and secondary 

stakeholders are underrepresented (Rice et al., 2022; S. Cholakova & Dogramadjieva, 2023). 

Research on the perspective of local residents has become increasingly important as academic 

literature has identified local residents as primary stakeholders in the process of diversification 

(Colasante et al., 2024). Low-altitude ski resorts are particularly vulnerable to climate change, 

with climate adaptation being necessary in the coming years (Sauri & Llurdés, 2020). This 

makes low-altitude ski resorts especially important for research. As local residents must live with 

the consequences of climate adaptation policy, their perspectives must be considered and 

understood (Colasante et al., 2024). 

This study aims to research the different perspectives in the town of Winterberg. Winterberg is 

selected as a case study because it is the biggest low-altitude resort in Germany (SnowTrex, 

2025). Winterberg is expected to have a significant decrease in natural snowfall over the next 

half century (IPCC AR6-WGI Atlas, n.d.). Currently, Winterberg has made significant 

investments in snow production and has an active winter sports industry. This makes it a 

relevant case study for the different perspectives on climate adaptation in a low-altitude ski 

resort. 

This study aims to find underrepresented perceptions of climate adaptation in Winterberg. 

Particular attention is given to how primary stakeholders differ in perspective from residents who 
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are not directly involved in the ski resort. For this purpose, the study will address the following 

research question. 

Research question 

How are climate adaptation measures related to ski resorts perceived by local residents and 

stakeholders?  
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Literature review 

The ski tourism industry is among the earliest sectors to experience the impacts of climate 

change. Rising average temperatures have raised significant concerns regarding the long-term 

viability of ski resorts (Rice et al., 2024). Although these trends have been extensively 

documented, the implementation of adaptation measures has remained limited (Scott et al., 

2012). Resorts located at lower altitudes are particularly vulnerable, with studies suggesting that 

ski areas below 1500 meters will become unsustainable within the next century (Dincă et al., 

2009; Vaghefi et al., 2021). In fact, many low-altitude resorts are projected to face critical 

challenges as early as the mid-21st century (Vaghefi et al., 2021). While altitude is a key 

determinant of resilience, regional variation also plays a role; for instance, Swedish ski resorts 

may retain a comparative advantage under various climate scenarios, whereas many Central 

European resorts are expected to encounter increasing difficulties (Rice, 2021). 

The sustainability of a ski resort is closely linked to its seasonal revenue, which is largely 

determined by the number of operational days (Sauri & Llurdés, 2020). This, in turn, depends 

heavily on snow conditions. However, simply counting the number of days with snow cover 

provides an incomplete picture, as snow quality significantly influences visitor motivation (Rice 

et al., 2021). Later research accounted for poor snow conditions, as additional factors can 

reduce visitation even when snow is present (Pickering et al., 2009; Rice et al., 2024). To 

address this limitation, the concept of “optimal snow days” has been developed, recognizing that 

visitor numbers depend not only on the presence but also on the quality of snow and additional 

weather conditions (Berghammer & Schmude, 2014). Subsequent research has refined this 

concept by developing models that estimate the number of viable ski days under different 

climate scenarios, accounting for the mitigating effects of artificial snowmaking (Rice et al., 

2022). 
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Despite longstanding awareness of the negative impacts of climate change on ski tourism, 

adaptation efforts have lagged behind (Bausch & Ludwigs, 2016; Scott et al., 2012). Although 

there is widespread recognition of climate change as a global issue, this concern does not 

consistently translate into perceived local risk (Cholakova & Dogramadjeva, 2019). 

Stakeholders within the ski industry often acknowledge climate change but tend to downplay its 

specific implications for their own resorts (Morrison & Pickering, 2012; Rice et al., 2022; 

Nöbauer, 2022). 

In addition to physical and economic factors, market dynamics also influence resort 

sustainability. For example, property values are predicted to decline in low-altitude resorts and 

increase in those at higher elevations. However, diversification may help mitigate these 

disparities by enhancing the attractiveness of destinations beyond winter sports (Butsic et al., 

2011). 

Beyond economic impacts, climate adaptation is also shaped by changing tourist behavior. The 

sustainability of a ski resort is also dependent on the visitor reactions to changing snow 

conditions (Witting et al., 2020). Research on tourist responses to changing conditions has been 

shown to be context-dependent. Some studies found resort loyalty to be a strong factor among 

active skiers, while others found that involved skiers are most sensitive to the availability of 

natural snow (Demiroglu et al., 2018; Dawson et al., 2011). The availability of substitute 

destinations may explain this difference. Berghammer and Schmude (2014) found a possible 

shift in peak seasons from Christmas to Easter. This shift could result in a loss of active skiers, 

as they may substitute lower-altitude resorts for higher-altitude alternatives, but it also suggests 

loyalty to the resort among less involved skiers (Berghammer & Schmude, 2014). Other 

research has again found tourists are quick to change destinations as overnight stays in lower- 

and higher-altitude ski resorts are affected differently by natural snowfall (Steiger et al., 2017). 

Higher-altitude ski resorts have been shown to lose visitors to lower-altitude resorts during 
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winters with high levels of natural snow cover. In contrast, the opposite occurs during winters 

with low natural snow cover. It is hypothesized that this effect is decreasing due to the 

expansion of snowmaking (Steiger et al., 2017). A gap in the literature persists, as it is unclear 

how these different contextual factors interact. These findings demonstrate the importance of 

understanding the specific context and motivations of visitors, as ski resorts are highly 

vulnerable to changes in visitor behavior and preferences (Pickering et al., 2009). 

While climate adaptation is shaped by visitor behavior and economic impacts, two main climate 

adaptation strategies have emerged. Artificial snow production and diversification are the two 

primary recommendations in the academic literature for climate adaptation in ski resorts 

(Vaghefi et al., 2021). Climate adaptation is essential for lower-altitude ski resorts, for example 

in the Pyrenees, as most will not be able to remain economically sustainable without heavy 

investment in artificial snow production and diversification (Sauri & Llurdés, 2020). Snowmaking 

technologies have been widely adopted while diversification strategies, such as the 

development of non-winter tourism activities, have not been implemented to a sufficient extent 

(Bausch & Gartner, 2020; Scott et al., 2012). This imbalance may limit the long-term resilience 

of ski destinations. 

Snow production is the most important and well-known adaptation measure (Scott et al., 2022; 

S. Cholakova & Dogramadjieva, 2023). Snow production can significantly extend the ski 

season, with models showing large differences in season length with or without snowmaking 

(Rice et al., 2021). It is also seen as the most important adaptation measure by stakeholders (S. 

Cholakova & Dogramadjieva, 2023). There is a belief that the development of sufficient 

snowmaking facilities can negate the effects of climate change (Rice et al., 2022). Snowmaking 

has often been linked to maladaptation due to its high water and energy use (Scott et al., 2022). 

However, the literature shows that this is highly context-specific, as it can be considered 

maladaptation only in water-scarce environments and regions with carbon-intensive electricity 
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grids (Scott et al., 2022). Research on the effectiveness of snow production has suggested that 

relying on artificial snow production is overly optimistic (Rice et al., 2022). There remains a gap 

in the literature, as only a very few studies have calculated the impact of artificial snow 

production on the ski season (Steiger et al., 2019). Given the highly context-specific nature of 

modern artificial snow production, its effectiveness remains unclear. 

Diversification is the other most commonly suggested adaptation option for ski resorts (Wilkins 

et al., 2021). Diversification refers to the offering of activities that are not, or are less, 

snow-dependent than winter sports (Bausch & Ludwigs, 2016). The goal of diversification is to 

reduce the ski resort's income dependency on winter tourism. This could allow ski resorts to 

remain sustainable when season length decreases due to climate change (Wilkins et al., 2021). 

Diversification differs between resorts and can focus on different forms of tourism development 

within the destination (Bausch & Unseld, 2017). For smaller ski resorts, diversification is seen as 

the primary solution to climate change (S. Cholakova & Dogramadjieva, 2023), with the potential 

to become a year-round tourism destination (Bausch & Unseld, 2017) or even transition 

completely away from winter sports (Kaenzig et al., 2016). 

Two different approaches to diversification have been highlighted recently: autonomous and 

planned diversification (Metzinger & Corradini, 2025). Autonomous diversification refers to 

self-organized responses to climate change that occur without external support, formal planning, 

or explicit recognition of climate-related causes. Planned diversification, in contrast, refers to 

adaptation initiated through government support and formal planning. Metzinger and Corradini 

(2025) conclude that a combination of both approaches offers the most effective path toward 

successful diversification and adaptation. 

While researchers have long recommended diversification, many ski resorts have not 

implemented it (Bausch & Gartner, 2020). Resorts have often remained rigid, failing to diversify 

income streams while also neglecting possible negative impacts on the landscape and scenery, 
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which may disadvantage other potential sources of income. Most research finds that 

diversification is more often seen as a smart business move than active climate adaptation 

measure. Generally lacking any centralized or governmental coordination (Rice et al., 2022). 

Research on stakeholder perceptions within ski resorts has revealed a strong belief that artificial 

snowmaking can sufficiently address the consequences of climate change (Nöbauer, 2022; S. 

D. Cholakova & Dogramadjeva, 2019; Rice et al., 2022). There is a perception that current and 

future snowmaking technologies will guarantee sufficiently long ski seasons. Stakeholders 

connected to ski resorts do not necessarily view snowmaking as a climate adaptation measure, 

but rather as a sound business strategy (Rice et al., 2022). These stakeholders often describe 

snowmaking as a way to guarantee the length and reliability of the ski season, for seasons with 

poor snow conditions. The primary goal of snowmaking is therefore seen as reducing seasonal 

variability, as climate change is often perceived as a problem for the distant future rather than 

the present (Rice et al., 2022; Steiger et al., 2017). 

Local residents have been found to hold different views, being more neutral toward snowmaking 

and more supportive of diversification (S. D. Cholakova & Dogramadjeva, 2019). Academic 

professionals have identified local residents as among the primary stakeholders in the 

diversification process (Colasante et al., 2024). However, it has also been shown that local 

residents do not feel economically involved in the ski resort (S. D. Cholakova & Dogramadjeva, 

2019). Research on the perceptions of local residents remains very limited, despite their 

identification as important stakeholders for the future. 

This paper will explore the perspectives of local residents and stakeholders to better understand 

the local perspective on climate adaptation in low-altitude ski resorts. The focus of this research 

will specifically relate to low-altitude ski resorts, as they are the first to experience the 

consequences of climate change (Dincă et al., 2009; Vaghefi et al., 2021). Therefore, most 

relevant are low-altitude ski resorts that are actively confronted with the need for climate 
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adaptation. This study has the goal of expanding on previous research by combining the local 

resident and stakeholder perspectives, exploring different perspectives of local residents in 

Winterberg, Germany. The following expectation was developed based on existing research. 

The expectation: 

This research, based on the literature, expects that stakeholders in ski tourism place a strong 

emphasis on maintaining the number of operational days and place particular concern for 

preserving snow quality. It is further expected that stakeholders will tend to downplay the local 

impacts of climate change on their own ski resorts, while still recognizing climate change as a 

significant global issue. 

Additionally, it is expected that stakeholders directly involved in the ski resort will express strong 

confidence in technological solutions, particularly artificial snow production, to prevent or 

mitigate the negative impacts of climate change on ski resort operations. In contrast, residents 

not directly involved in the ski resort are expected to be less confident in the importance of snow 

production and favor diversification as an adaptation strategy. 

Based on the literature the expectation is participants reflect that diversification mainly occurs 

autonomously and as a business-driven response, rather than through planned climate 

adaptation strategies. In this context, both diversification and artificial snow production are 

expected to be framed by stakeholders as business decisions aimed at maintaining 

competitiveness and profitability, rather than as explicit forms of climate adaptation. At the same 

time, local residents who are not directly involved in the ski resort will feel no direct economic 

concern to participate in diversification. 
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Methodology 

Epistemology 

This thesis is grounded in an interpretivist worldview, in which reality is understood not as 

objective, but as socially constructed through language, interpretation, and meaning-making. As 

a result, multiple social realities may exist simultaneously. This perspective is particularly 

relevant to the present study, as residents' perceptions are not objective but are influenced by 

contextual factors and timing. 

An interpretivist approach aligns with this study's research question, as it enables an in-depth 

investigation of the perspectives of stakeholders, experts, and local residents. Since 

interpretivism assumes that reality is subjective, the generalisability of the findings is limited, as 

the research focuses on a specific context. This study therefore employs inductive coding to 

develop a detailed understanding of differing perspectives rather than to produce generalizable 

results. This limitation must be taken into account when interpreting the study's findings. 

Research Design 

Semi-structured interviews were selected because they allow participants to elaborate on 

personal experiences and perceptions of climate adaptation while maintaining sufficient 

flexibility to explore emerging themes. As this study aims to be an exploratory study of differing 

perspectives, semi-structured interviews are the appropriate approach, as they allow for a deep 

understanding of participants' perspectives (Cyr & Goodman, 2024). This best aligns with the 

research question, which requires a deep understanding of the different perspectives of 

Winterberg residents. Interviews were conducted with residents with varying degrees of 

connection to the ski resort, ranging from directly involved stakeholders to those with no direct 
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involvement. All interviews were conducted using the same interview guide, based on the 

literature on climate adaptation in ski resorts. 

The literature on sustainable climate adaptation emphasizes the importance of contextual 

factors in determining the effectiveness of adaptation measures in ski tourism. Specifically, 

understanding the economic, social, cultural, and environmental dimensions of a ski resort is 

essential for identifying appropriate adaptation strategies (Steiger et al., 2022; Ministry of 

Environment, Forests and Climate Change, Government of India et al., n.d.). To ensure a 

comprehensive analysis, this study will include these three dimensions in all interviews, 

ensuring that the results fully reflect participant perceptions. 

Case Selection 

For this case study, the town of Winterberg was selected due to the specific interest in 

low-altitude ski resorts in Germany. Winterberg was selected over other ski resorts because it is 

the most active ski resort in low-altitude Germany (SnowTrex, 2025). This made the resort both 

accessible for fieldwork and more suitable for contacting a sufficient number of participants 

before the visit. Winterberg is an appropriate case due to its low altitude and large and active ski 

resort. There has also been no prior independent research on differing perspectives in 

Winterberg regarding climate adaptation. Finally, Winterberg is the most famous ski resort in the 

Netherlands making the results interesting to potential readers. 

The selection of a German ski resort was influenced by the researcher’s ability to visit the resort 

relatively easily, given its proximity to the Netherlands. Furthermore, the researcher speaks 

German, enabling interviews in both German and English. In addition, mobility was facilitated 

through access to a borrowed car. 

The selected cases were divided into two categories of actors. The first category consisted of 

experts and primary stakeholders, deemed necessary to obtain a representative understanding 
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of the ski resort industry and municipal perspectives on climate adaptation and tourism. These 

included central actors in the ski resort industry and municipal representatives. The second 

category consisted of local residents who were not directly involved in or affected by climate 

adaptation in the ski resort industry. Experts and primary stakeholders were approached first, as 

they functioned as gatekeepers to important information and represented a relatively limited 

group of participants. Local residents were approached only after contact with experts and 

primary stakeholders had been made. 

Method of Data Collection 

Primary stakeholders and experts were selected using purposive sampling to ensure inclusion 

of actors with high levels of involvement in the ski tourism sector. Local residents were 

approached less purposefully, focusing on the quantity of residents approached. Participants 

were approached through both email and telephone. Many organizations, including the 

municipality, could only be reached by phone. Initial contact was made via email and telephone 

before visiting Winterberg. However, this approach proved to be relatively unsuccessful, 

resulting in only three scheduled appointments. 

Due to the limited number of scheduled interviews, an online questionnaire was also created to 

increase the amount of data possible to be collected. An online questionnaire was practical as it 

allows residents to respond more conveniently in their own time. The data collected from the 

questionnaire would compromise the integrity of the data and the comparability of the results. 

The questionnaire functioned primarily as a supplementary recruitment and exploratory tool and 

was not included in formal thematic analysis. 

To increase the number of interviews, additional participants were recruited during the fieldwork 

period through convenience and snowball sampling. Additional interviews were arranged 

through informal interactions in shops and conversations with residents in public spaces, 

alongside continued email and visits to ski-related exhibitions. 
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Data collection took place over four days, from Friday 1 May to Monday 4 May. Semi-structured 

interviews were conducted in person. The online questionnaire was distributed via QR code to 

residents of Winterberg who indicated that they were not interested in participating in an 

interview. During the field visit, it became apparent that many residents were unwilling to 

participate in formal interviews due to the busy weekend. This led to numerous brief 

conversations and verbal commitments to complete the questionnaire. Some individuals were 

willing to engage in brief discussions and share their perspectives, but were not interested in 

participating in a longer interview. In these cases, notes were taken during the conversations 

and later entered into the questionnaire by the researcher. 

The target population consisted of all residents of the town of Winterberg. The town had 4595 

residents in 2025 (Rathaus: Winterberg Rathaus, n.d.). While contact was made with the 

municipality of Winterberg, there was no interview with the municipality directly due to time 

constraints relating to the 750th anniversary event at the time of the research. 
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Interview Role Planned Before 
Visiting 

Relation to ski-resort 

1 Hotel owner and chair of the tourism council Yes Close indirect connection 

2 Hotel owner No No connection 

3 Local residents No No connection 

4 Shop owner unrelated to winter sports No No connection 

5 Shop owner related to winter sports and local 
resident 

No Indirect connection 

6 Retired ski resort executive, partial owner 
ski-resort and geologist 

No Direct connection 

7 Geologist and project leader for ski resort media Yes Direct connection 

 

Interview Participants Location Date 

2026 

Duration 

1 1 Hotel lobby 01-05 00:26:53 

2 1 Hotel terrace 01-05 00:25:56 

3 2 Home 03-05 00:57:06 

4 1 Shop 03-05 00:13:11 

5 1 Shop 03-05 00:14:20 

6 1 Ski-museum 03-05 00:29:22 

7 1 Office 04-05 00:40:11 

Table 1: Overview of participant interviews 
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Results of Data Collection 

Most participants were found through convenience and snowball sampling during the visit in 

Winterberg. The smaller sample size in this research is appropriate, as it aims to explore 

different perspectives in depth rather than to create a replicable statistical representation. 

A total of seven in-person interviews were conducted, ranging in length from 10 minutes to 1 

hour. These interviews represented a variety of perspectives within Winterberg as presented in 

the table below. The goal set before data collection was 8 in-person interviews. Although this 

goal was not reached, the interviews did reflect different perspectives within Winterberg.  

The goal of this study was to identify local perspectives on climate adaptation in Winterberg. 

The results need to be interpreted with the understanding that there is not a full representation 

of all local perspectives. Specifically, local residents who held a contrary view to the positive 

value of the tourism industry were not represented. Participants, when asked whether they knew 

of any contrary opinions to their own, said there are residents in Winterberg who are very 

opposed to the growth of tourism. These residents would be expected to have less interest in 

diversification and may hold opposing views on the value of artificial snow production. This 

perspective was not found in any of the interviews and therefore lacks direct representation in 

the results of this research. The point of saturation has been reached within perspectives of 

selected participants as later interviews added no new perspective. Keeping this in mind, the 

results can be interpreted as an explorative study of selected different perspectives on climate 

adaptation in Winterberg rather than representing the full local population. 

In addition, six responses were collected through the questionnaire. Two of these responses 

consisted of short interviews transcribed by the researcher for respondents who either lacked 

time to complete the questionnaire themselves or for whom recording was not possible due to 

environmental conditions. This data was collected as an addition to the planned interviews to 

create additional data in case not enough interviews were held. 
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Method of Data Analysis 

The data analysis was conducted in accordance with the three phases of qualitative coding 

(Wolgemuth et al., 2024; Miles et al., 2014). In the first phase, open coding was applied. In the 

second phase, codes were reduced and organized into broader categories. In the third phase, a 

further reduction in codes was performed, along with linking the findings to existing literature. 

Following this process, a categorical thematic analysis was conducted. 

The questionnaire was administered as a supplementary data-collection method to ensure 

sufficient data for achieving saturation. However, the analysis of the questionnaire responses 

did not reveal any additional themes, perspectives, or insights beyond those identified in the 

interviews. Consequently, the questionnaire data were not included in the results section. 

Limiting the analysis to the interview data ensured methodological consistency and maintained 

the comparability of the findings across participants. 

Reliability and Validity / Credibility and Dependability 

In qualitative research, construct validity can only be assessed indirectly. The following methods 

were used to assess the validity of the findings: 

●​ Matching empirical patterns with theory 

●​ Cross-case comparison 

●​ Documentation to support replicability 

A thick description will be provided in the results section to provide sufficient contextual 

understanding for future researchers examining similar processes and effects. 

Credibility was enhanced by allowing participants to review and clarify their statements during 

interviews, thereby ensuring an accurate representation of their perspectives. In addition, the 
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interview guide included questions that enabled participants to elaborate on and emphasize 

their viewpoints. 

Dependability was ensured through a transparent description of the research process. 

Confirmability was strengthened through the use of reflective journals written during the 

research period in Winterberg. 

Authenticity was enhanced by including a broad range of perspectives, including participants 

directly connected to the ski resort industry and residents with no direct involvement in the 

sector. 

Research ethics 

To ensure research ethics, this research was approved by the ethics committee from Campus 

Fryslan. Ethical approval was obtained prior to data collection. 

Before the interviews, the participant signed the consent form. Personal information from the 

participant is anonymized, and data is kept according to the General Data Protection Regulation 

(GDPR / AVG) and the University of Groningen's Research Data Management Policy. 

Positionality & Reflexivity 

Man, Dutch, 24 years old, able-bodied, no religion, upper middle class, white, outsider to the 

Winterberg community, personal relation to the German ski culture due to German heritage in a 

low-altitude mountain range, no formal authority within the Winterberg community. 

My positionality as an outsider to Winterberg meant I had no preexisting social network through 

which I could approach residents, this limited my access to informal networks and insider 

knowledge. Residents of Winterberg with a Dutch background might have felt familiar with me 

due to my Dutch heritage. This familiarity may have influenced which participants were more 

willing to engage with the research, potentially affecting the composition of the interview sample. 
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My familiarity with German ski culture aided my understanding of the context and helped me 

build rapport with people at the ski museum. In the analysis of data, this may have also 

influenced me to overlook local knowledge, requiring me to acknowledge this during data 

analysis with careful reflection. My role as a researcher influenced participant interactions and 

the interpretation of collected data. 

As the youngest individual involved in the interviews, age differences may have shaped 

participant responses. Some participants appeared eager to provide extensive information and 

guidance, potentially out of compassion for me as a student researcher. 

Research journals were kept during the stay in Winterberg. This was done to reflect on the 

decisions taken during fieldwork and analyze possible areas for improvement for the following 

day. 

Reflecting on the research, it was noticeable that my German and Dutch backgrounds were 

significant assets, as Dutch residents in Winterberg seemed more eager to participate due to 

imagined familiarity. I also had an advantage when entering the ski museum, as I could engage 

in conversations about personal experiences. 

Another observation was the difference in my personal scientific background from the 

experience of Winterberg residents. I am a social scientist with experience in quantitative and 

qualitative research. But local residents expected more from a geographical scientist who is 

experienced with reading climate data and maps. While this did not create a barrier as all 

participants understood the goal of the research after the introduction, most participants had to 

adjust to the experience of giving their own perspective instead of common knowledge. 
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Results 

This results section will first present results that build context for participant perceptions of 

climate change. Followed by perceptions of climate adaptation and ending thematic results 

across interviews. This results section is structured in four sections. The first section relates to 

the general perspectives from participants on climate change. The following section presents 

perceptions of artificial snow production. The third section concerns perceptions of 

environmental impact. The final section combines different topics, showing general themes and 

trends presenting the deeper thematic results. 

5.1 Climate change as the context for adaptation 

Participants describe that climate change has already had a visible impact on the reliability of 

the winter sports season in Winterberg. They see a significant impact on the reliability of natural 

snowfall. As described in interview 3, a local resident not involved in the ski resort: 

“Because there is no longer a reliable winter here based on natural snow.” 

And later adding that there used to be snow reliably during Christmas and describing the current 

situation as follows: 

“If you want to talk about guaranteed snow or the likelihood of skiing on natural snow, 

you now have to go as far as February.” 

This highlights widespread awareness of the impacts of climate change. The later start of the 

winter sports season is described by multiple participants as the main effect of climate change, 

with no participant reporting the opposite experience. This indicates consensus on the current 

impact of climate change. Mainly the reliability of natural snow and the shift of the start of the 

season to later in the year. Showing participants present a realistic interpretation of climate 

change impacts contrary to what might be expected in a ski-resort vulnerable to climate change. 
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The shared perspective on the current effects of climate change is reinforced by participants 

describing other residents holding a similar view. The expert perspective added to this by 

describing the increasing variability due to climate change. 

“So what we can clearly see is that since 2010, 2011, natural snowfall has decreased 

significantly.” 

“Significantly, but there are also fluctuations, natural fluctuations, which is simply what 

the climate does for natural reasons.” 

Demonstrating an information difference as experts hold a more complex understanding of the 

effects of climate change. Further differences were found in the future perspectives of climate 

change. Participants who were more directly connected to the ski resort tended to express less 

concern about the future. This was not related to the severity of climate change but rather to 

trust in climate adaptation measures. This highlights that for stakeholders artificial snow 

production is fundamentally linked to the effects of climate change. The realistic view of climate 

change impacts differs from earlier research, which often presents the effects of climate change 

as distant future realities (Rice et al., 2022; Steiger et al., 2017). This demonstrates that while 

stakeholders in Winterberg hold a realistic view of climate change, personal involvement in the 

ski resort influences perceptions of future risk. Participants in this study are possibly more 

realistic regarding climate change having experienced significant impacts of climate change 

since previous studies were conducted. Simultaneously large investments in artificial snow 

production might have increased the need to be well informed leading to accepting local climate 

change impacts. 

5.2 Artificial snow as the dominant adaptation strategy 

Artificial snow is seen as the most important adaptation measure. When asked about the 

importance of artificial snow production, participant 5 said the following: 
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“The most important role of all.” 

“So, in order for winter sports to take place here, pruning is necessary.” 

Other participants agreed that without artificial snow the winter sports could not exist in 

Winterberg in the form it does now. The view that artificial snow production is the most important 

adaptation measure for the continuation of winter sports was shared by stakeholders and the 

selected local residents, especially in Winterberg itself where the snow production is most 

advanced. While there is consensus on the current effectiveness of artificial snow, there remains 

a gap in perspectives on its future role. 

Perspectives on the future importance of artificial snow production for Winterberg differed: 

participants less involved in the ski resort expressed skepticism about whether Wintersport will 

remain sustainable as temperatures continue to rise. Participant 4 describing concern for 

overinvestment in winter sports, as there has already been so much invested that it has to keep 

working. 

“being unable to accept the problem that we simply have climate change.” 

This suggests that economic dependence among stakeholders creates a more positive 

perspective towards sustainability of winter sports. This aligns with previous research, which 

found that stakeholders overly trust the effectiveness of artificial snow production in combating 

climate change (Rice et al., 2022; Steiger et al., 2017). 

Stakeholders note that Winterberg can afford to invest in this technology, as it holds a significant 

advantage over other ski resorts in the region.  

“We’re fortunate here that we don’t have many other ski resorts nearby.” 

“If we were an Alpine region that was relatively low-lying and small, and surrounded by 

many other large ski resorts, it would probably be difficult. So, the focus will be on large 

resorts.” 
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Winterberg is the largest low-altitude ski resort, it has a relative advantage that allows significant 

investments in snow production, as participant 7 explains. The differing perspective might also 

be explained by an information gap between more directly involved stakeholders and other 

actors in Winterberg. Participants describe a clear distinction between two types of snow 

production in Winterberg: conventional and advanced. Conventional snow production refers to 

snow cannons that can produce snow in freezing conditions. Advanced snow production can 

produce snow even in above-0 conditions. Stakeholders expressed particularly strong 

confidence in the future of temperature-independent snow production, recognizing that 

conventional snow production would not be sufficient to make the ski resort sustainable in the 

long term. This finding differs from previous research, which found that stakeholders strongly 

believe in conventional snow production (Nöbauer, 2022; S. D. Cholakova & Dogramadjeva, 

2019; Rice et al., 2022). Earlier researchers have found this belief to be overconfident. While 

the type of snow production is different, the trend of actors more involved in the ski resort being 

more confident in artificial snow production remains. Raising the question whether stakeholders 

believe in advanced snow production is grounded in reality or biased due to economic 

investment. 

Snow production costs 

The environmental costs of snow production were a large theme in all interviews. Especially the 

topics of green energy and water usage were often mentioned. Among interviews, there was a 

consensus that snow production did not harm the environment through water consumption. The 

use of water for snow production was described as regenerative and not as water use. Water is 

reserved in the region for snow production to avoid taking water from the environment. After the 

season ends and this snow melts, the water is again retained for the next season. One local 

resident noted that the retained water was not enough for a full season of snow production, in 

contrast to stakeholders who described the water as completely regenerative. These findings 
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emphasize the significant priority all participants place for having regenerative artificial snow 

production. 

The use of energy was a major topic in most interviews, as not all of the energy used for snow 

production currently comes from sustainable sources. All participants described an ongoing 

process in Winterberg to ensure that all energy for snow production comes from renewable 

sources. The perspectives differ on what is the best way to generate renewable energy. While 

stakeholders focus more on the generating capacity of windmills vs. solar panels, selected local 

residents focus on the visual impact on the landscape. No participant described an opposition 

towards renewable energy, only possible points of concern as highlighted in the quote from 

participant 5. 

“Because maybe people will say, I don’t know, I’m not against anything, but maybe 

people will say, we can look at windmills at home too.” 

This quote highlights that direct involvement in the ski resort is related to less resistance to the 

development of green energy. 

When discussing the environmental impact of snow production, comparisons to other vacations 

were often mentioned. The view on snow production is that, while it requires a lot of energy, 

compared to other vacations the environmental cost is not that high, and a lot is being done to 

make it more sustainable in the future. Experts from the resort confirmed that no chemicals were 

used in snow production in Winterberg. This emphasizes the idea of artificial snow production 

as a relatively sustainable practice. 

The literature suggests that snow quality is of great concern for ski resorts with warming 

temperatures (Pickering et al., 2009; Rice et al., 2024). Selected local residents in Winterberg 

see this very differently, as they express no concern about the quality of the snow. With 
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stakeholders explaining that the expectation from tourists had changed over the years and 

winter sports tourists expect well-groomed ski resorts, not deep natural snow. 

"That's just how it is; we actually have a quality similar to that found in the high 

mountains." 

Due to artificial snow production, Winterberg can achieve the same snow quality as 

higher-elevation ski resorts, even without natural snow. 

Taken together, these findings emphasize the confidence in artificial snow production by 

stakeholders and selected local residents to adapt to the consequences of climate change on 

the reduced reliability and increased variability in the future. These findings explain the very 

limited mention of other adaptation measures, as primary stakeholders believe in the 

effectiveness of advanced snow production. This belief in snow production might be biased, as 

earlier research suggests. Still, the view on the current and future effects of climate change 

suggests a realistic understanding among stakeholders. 

5.3 Perceptions of environmental impacts 

When describing the impact of the ski resort on nature, perspectives across interviews were 

found to be inconsistent. Participants directly involved in the ski-resort viewed the impacts on 

nature significantly more positively. Participants described positive effects on biodiversity from 

having ski pistes serve as wildflower fields during the summer, and saw the lack of forest for ski 

pistes as positive for nature. Participants not directly involved in this process saw it differently, 

viewing the forest as nature that needed to be protected. Expressing concern about the impact 

on nature when referring to possible new solar parks and development of new ski-pistes in 

nature. Taken together, these findings suggest a significant value is placed on a positive impact 

on nature by all participants. Although a contrary view on the impact on nature between 
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stakeholders and selected local residents, suggesting a possible information difference or 

motivated framing by stakeholders. 

Impact on climate change 

When specifically discussing the ski resort's impact on climate change, the perspectives of 

stakeholders and selected local residents were largely similar. Both mentioned the CO2 

emissions produced by the tourism industry, but were also quick to note the actions already 

being taken to improve Winterberg's sustainability. Participant 4 said as much: 

“They are trying to make everything a bit greener here.” 

This quote demonstrates the large interest in sustainable goals and practices in Winterberg. 

Stakeholders mention more specific actions to improve the sustainability of Winterberg. 

Showing a pattern of information imbalance. While interviews reveal a lot is being done to make 

Winterberg more sustainable, participants argue that the main impact on the environment is 

unavoidable. 

“Ultimately, however, the main CO2 emissions come from the arrival of guests and not 

from what happens in ski resorts.” 

Participants identify the carbon footprint of car travel to Winterberg as the main challenge for 

improving the ski resort's environmental impact, as there is no realistic alternative to driving. As 

described by participant 2, alternatives like the train are not seen as realistic: 

“Ideally, you would have people come by train, but 50% of the trains here run on time, 

and that figure does not include canceled trains.” 

This demonstrates that while sustainability is an important goal, it is secondary to the economic 

benefits of tourism, highlighting the perception that Winterberg is dependent on tourism. 
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While the carbon output of travel to Winterberg is, in other ways, also seen as an advantage for 

Winterberg over other, higher-elevation ski resorts. When discussing carbon footprint, 

participants often compared it to other vacations or events in terms of environmental impact. 

Revealing an acute awareness of the positive sustainability perspective with a specific 

emphasis on the advantage of Winterberg. These examples compare the overall environmental 

impact of a stay at Winterberg to that of a summer vacation or traveling to higher-elevation 

regions. Participant 7: 

“Isn’t that the case, especially here in a recreational area like ours, where people 

ultimately have a short journey and because the journey is the main factor, significantly 

less energy is consumed than if one were to travel to the Alps.” 

Taken together, these results make the emphasis on a more sustainable Winterberg very clear. 

This is contrary to what would be expected from a ski resort. Especially when compared to other 

ski resorts, Winterberg already holds an advantage due to closer proximity. 

 

5.4 Economic dependence shapes perceptions 

The large dependence of Winterberg on tourism was a recurring theme in all interviews. 

Selected local residents and business stakeholders refer back to the dependence of Winterberg 

on the tourism sector. Participant 7: 

“We always say here that Winterberg lives 70 percent of tourism, in terms of jobs and so 

on.” 

All participants seem to hold the same perspective that Winterberg's most important source of 

income is tourism. However opinions differ between participants in how they interpret this fact. 

Participants who are more dependent on tourism for their business describe tourism in a 
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positive light. The perspective emphasizes the large value creation from tourism for Winterberg. 

Selected local residents less involved in the tourism industry describe the dependency on 

tourism in a negative way. Seeing that almost all jobs are tourism dependent as a problem. This 

shows that those who benefit the most from the tourism industry also view its priority in the most 

favorable light. Showing participants view the dependence and focus on tourism from their own 

business perspective. 

The dependence on the tourism industry shapes all other aspects, as it links climate adaptation 

and the ski industry to the economic viability of Winterberg. This dependence on the ski industry 

creates for all interviews the dominating narrative of a business perspective. This overlooks 

other aspects, such as the cultural heritage of skiing in Winterberg 

Business mindset 

Given the economic dependence on tourism, the overarching theme in interviews was the 

framing of topics from a business perspective. Climate adaptation measures were always 

framed in economic terms. The business perspective was especially prevalent with bigger 

stakeholders in the tourism sector, but the selected local residents also frame snow production 

in terms of investment. Snow production is, in large part, not seen as a climate adaptation 

measure but rather as a business decision to reduce winter season variability. This business 

perspective is taken when talking about diversification. Stakeholders would mention expanding 

to year-round activities as a business decision, largely unrelated to climate change. 

“And it is, well, as I said, partly for security.” 

“It is very nice when your company can just always operate at the same level.” 

“And not peak, crash, peak, crash.” 

The addition of more summer activities was not due to concerns about replacing lost winter 

income, but rather a logical expansion of the business. Specifically, participants often mentioned 
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the example of year-round personnel. From a business perspective, it is more practical to have 

the same staff during the full year. 

When discussing diversification, a clear perspective difference emerged. Larger stakeholders in 

the tourism sector would talk about biking and other summer tourist activities, whereas the 

selected local residents would more often refer to jobs unrelated to tourism. Mentioning that 

diversification outside the tourism sector would be important, as Winterberg is currently very 

dependent on tourism as its only industry. 

Taken together, the findings suggest that participants' views are shaped by personal economic 

benefit rather than a unified economic understanding of Winterberg. This personal business lens 

explains why views on adaptation differ between participants. 

Value of winter versus summer 

A topic that highlighted participants independent business framing was the value comparison 

between winter and summer tourism. All participants shared the perspective that Winterberg has 

become a year-round tourism destination in the past decades. While agreeing that the tourism 

industry is still growing in Winterberg, participants experience the economic growth differently. 

Participant 2 reports that, for his hotel, the value of the summer has equaled or exceeded that of 

the winter. For participant 5, a sports-related shop owner, the impression was that winter 

business was growing faster than summer business. For participant 6, the part-owner of a ski 

resort, the value creation in winter still far exceeded that in summer. Participant 6 emphasized 

that while the number of tourists in the summer may have equaled that of the summer, the value 

creation for the area was far bigger in the winter. Participant 3, a local resident, also shared a 

similar sentiment: that summer tourists tend to stay only a day and bring their own food, thereby 

creating no value for Winterberg. Participant 7 expanded on this and said that the value creation 

in summer was roughly equal to that in winter, but that this was due to summer being a much 

longer period. 
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“Ultimately, it's actually about 50-50 in terms of value creation between winter and 

summer.” 

“The summer season is longer.” 

“However, winter ultimately generates more value creation per day than summer.” 

Taken together, these accounts suggest general growth in Winterberg in both summer and 

winter for all actors. This indicates that this growth is not equally distributed and participants 

function as separate economic actors. Participants benefit from different processes and reflect 

this in perspectives on the degree of growth to year-round tourism. Indicating the biased 

perspectives participants take regarding personal economic development. 

Stakeholder differences 

The growth of Winterberg to a year-round tourism resort was often linked with the idea that a 

few select people were setting the course. Multiple participants mentioned that Winterberg is a 

relatively small town with around 5.000 local residents compared to the 12.000 possible tourists. 

That Winterberg is a small town means that you often interact with the same people. Participant 

4 mentioned that in meetings where shop owners come together, the same few always turn up. 

This demonstrates that not every stakeholder feels the need to participate. Stakeholders 

function independently as separate economic actors. Stakeholders and selected local residents 

noted that a few “big players” in Winterberg are responsible for shaping tourism and the town's 

plans. 

“So those are also always where the others…” 

“I just call it the big players of Wintersberg, especially of the ski area, who are involved in 

it again.” 

Participant 1 describes in the quote above often meeting with the same group of actors during 

meetings and planning. These meetings are often open to anyone and all stakeholders in 
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Winterberg are invited to participate. Highlighting that the bigger players mainly decide the 

course for Winterberg. This also revealed the personal business perspectives participants take, 

as only big players who feel direct business benefits participate in general governance. Smaller 

business owners and selected local residents report receiving invitations and being aware of 

meetings and gatherings, but say they do not feel the need to participate. Multiple participants 

mention feeling like they are too small as actors to have an influence. Additionally, participants 

noted that, from their perspective, they would rather focus on their own business. This reveals 

that, from the perspective of smaller stakeholders, it is also an economic reason for not 

attending general meetings. 

While participants were generally positive about tourism growth, all reported knowing local 

residents with contrary opinions and described the same problems. Smaller stakeholders and 

selected local residents described that the priority in Winterberg was very focused on tourism 

growth. While developing possible other jobs within Winterberg got little attention. Especially 

when talking about diversification of income a stark difference could be seen as bigger 

stakeholders would focus almost exclusively on tourism. This shows that personal benefits of 

tourism determine perceptions of the general benefits of tourism for Winterberg. Influencing the 

interest against diversification away from tourism, possibly explaining the limited coordination for 

planned diversification. 

The problems that all participants described were traffic and housing prices. When discussing 

diversification and summer tourism expansion, one issue every participant mentioned was 

traffic. On busy days, participants described Winterberg as overly crowded, with long traffic 

jams, fully booked restaurants, and incredibly busy supermarkets. Participants described 

knowing local residents who drive to different villages to buy basic groceries. The second 

problem in expanding tourism was the housing prices. Due to many tourists buying vacation 

homes, housing prices have risen significantly. While participants mentioned these problems, all 
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emphasized that, while these are issues, they are also the reason for income for most residents 

of Winterberg. This suggests a relative acceptance of the negative impacts of tourism, given the 

dependence on tourism for income. Indicating the dominant business perspective is accepted 

as current reality. 

Taken together, these findings show that selected local residents and smaller stakeholders are 

more focused on their own businesses, whereas larger stakeholders are more involved in 

Winterberg governance. This shows the framing from the business perspective, as selected 

local residents and smaller stakeholders argue participation in the overall direction of 

Winterberg through economic incentive. These findings suggest that diversification outside the 

tourism industry may be overlooked because larger tourism stakeholders are overrepresented in 

the governance of Winterberg. As they benefit most from continued tourism growth, they tend to 

prioritize diversification within the tourism sector rather than the broader local economy. 

External image 

The image of Winterberg as a sustainable ski resort was a particularly important topic for large 

stakeholders. Participants connect comparisons to other vacations often to the idea that within 

politics and public opinion winter sports have a bad reputation. The importance of the 

sustainability image of Winterberg is connected to the intrinsic goal of sustainability by 

stakeholders. Participants referred to winter sports as having a bad reputation among the 

general public. Winter sports is described as a very carbon-intensive industry in current politics, 

giving the impression that Winterberg as a ski resort is not sustainable for the future according 

to stakeholders. Stakeholders contradict this public image and see Winterberg as an 

industry-leading resort in terms of sustainability. Participant 1 emphasized that people still need 

to learn that Winterberg has the potential for a long ski season and remains the more 

sustainable option compared to traveling to a high-altitude resort. Winterberg, as a city, has a 

sustainability certificate with the support of many larger stakeholders. This certificate was 
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mentioned by participants 1 and 7 as an achievement and goal for Winterberg. The certificate is 

also prominently featured on the Winterberg website and linked on many business websites that 

participate in the sustainability initiative. An important goal mentioned by participants 1 and 6 is 

to become the first completely carbon-neutral ski resort. These findings reveal that significant 

attention is paid to sustainability, but this is quickly linked to the image of sustainability by 

stakeholders. Selected local residents who were not directly involved in the ski resort did not 

mention being concerned about the image of the sustainability of winter sports to outsiders. This 

image of Winterberg as a sustainable ski resort is important to stakeholders directly involved in 

the ski resort, as they see a positive image as important for their business. Indicating the 

business perspective frames sustainability as a goal to achieve to create a good external image 

for Winterberg. Social and political pressures forced Winterberg to become a more sustainable 

ski resort. 

Climate mitigation as adaptation 

In the questionnaire, there was no question about views on climate mitigation. Yet a recurring 

trend in all interviews was the overlap between climate mitigation and adaptation measures. 

Measures to prevent carbon emissions or spread awareness of climate impacts were mentioned 

in all interviews even after explanation of the definition of climate adaptation. In the interview 

guide (also included in Appendix 1), a brief explanation of what is meant by climate adaptation 

was included. 

“By climate adaptation, I mean actions taken to deal with the effects of climate change 

(for example, technical solutions, economic changes, or tourism diversification).” 

Stakeholders often described climate mitigation and sustainability initiatives, even when asked 

about actions taken to address the effects of climate change. This framing of mitigation actions 

as adaptation may be explained by the business perspective and the importance of maintaining 

Winterberg's external image. Stakeholders perceive increasingly negative public and political 
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perception of winter sports as a consequence of climate change and as a threat to Winterberg's 

tourism economy. Consequently, larger tourism stakeholders, who prioritize the continued 

success of the tourism sector, perceive sustainability initiatives as adaptation measures 

because they help protect the destination's reputation and competitiveness. This dynamic helps 

understand stakeholders' emphasis on obtaining sustainability certifications and comparing 

Winterberg to competing destinations. While artificial snow production addresses the physical 

impacts of climate change by improving snow reliability and quality, sustainability initiatives, 

certifications, and positive comparisons address the reputational impacts of climate change on 

winter sports. 
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Discussion 

Before discussing the findings it is important to acknowledge a limitation of this scope of this 

research. The original goal of this research was to explore the views of the local population of 

Winterberg. However, based on the sample of participants and the absence of some relevant 

perspectives, particularly residents who are strongly critical of tourism development. The 

research question was adjusted to better reflect the data collected. The findings are best 

understood as an exploratory sample of local perspectives rather than representing the full 

population of Winterberg. 

Future perspectives 

The impacts of climate change on ski resorts below 1500m are described in the literature as 

unsustainable, with many resorts already experiencing critical challenges by mid-century (Dincă 

et al., 2009; Vaghefi et al., 2021). The perspective of Winterberg stakeholders on the 

sustainability of the ski resort is more short-term focused. As participant 6 described referencing 

a period of 20 years when asked for further clarification: 

“And in the medium term, we see no problems preventing winter sports from continuing.” 

The perspective found in Winterberg is that they are expected to continue for at least 20 years 

with conventional snow production. After this period the more advanced snow production would 

be sufficient according to stakeholders. While research is predicting the same timeline, it frames 

it as a concerningly near future. 

While literature suggests that residents underestimate the impact of climate change on their 

own region, this was not found in Winterberg (Morrison & Pickering, 2012; Rice et al., 2022; 

Nöbauer, 2022). Participants describe a clear awareness and concern about the effects of 

climate change. Emphasizing that climate change has already taken place and will have future 

impacts. Yet uncertainty remains whether the belief in advanced snow production being 
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sustainable in the future is grounded in reality. Previous studies provide grounds for skepticism 

but did not account for temperature-independent snow production. Further research is needed 

on the effectiveness of independent snow production and whether expectations by stakeholders 

are realistic. 

Advantage winterberg 

This study reinforces the existing literature suggesting that artificial snow production mitigates 

the advantage of higher-elevation ski resorts (Steiger et al., 2017). Participants describe 

experiencing growth in winter sports, even though sustaining a full ski season on natural snow is 

no longer feasible. These findings further add to previous literature that suggested that visitor 

loyalty and motivation are very dependent on the availability of alternative ski resorts (Demiroglu 

et al., 2018). Winterberg has a significant advantage as a ski resort due to its proximity to the 

northern German and Dutch markets and its limited competition. 

Diversification 

The results of this study align with previous studies, which found that diversification is more 

often seen as a business decision than as climate adaptation (Rice et al., 2022). While findings 

align with previous studies on diversification, it was notable that the degree of diversification in 

the tourism industry had occurred without any planned climate adaptation. Winterberg has 

developed into a year-round tourism destination independent of climate adaptation planning. 

While this perspective has been noted previously, this study adds the finding that business 

development for a year-round resort has the advantage of year-round personnel (Rice et al., 

2022). Research has suggested the importance of planned and autonomous diversification 

(Metzinger & Corradini, 2025). These findings raise questions about planned diversification and 

suggest autonomous diversification deserves more attention in future research.  
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Earlier research has suggested that, due to climate impacts on ski resorts, housing prices will 

decline (Butsic et al., 2011). Diversification might prevent this, as earlier research suggests. 

While not the goal of this research, from the perspective of selected local residents in 

Winterberg, diversification and climate adaptation have kept housing prices high. High housing 

prices are cited as a problem because they are too high, not because they are in sharp decline. 

This study adds more context to research regarding diversification. The possibility of a ski resort 

developing a year-round tourism industry is highly realistic (Bausch & Unseld, 2017). Previous 

research has also suggested the possibility of completely replacing winter sports income and 

transitioning fully (Kaenzig et al., 2016). Results suggest that a complete transition is 

questionable, as the value produced by winter tourism is significantly higher than that of 

summer tourism. Participants report that summer activities are less economically beneficial than 

winter sports. Although results also suggest that the longer summer season mitigates the 

smaller value production compared to the winter season. This raises the question for future 

research to calculate and compare the economic potential of summer and winter tourism. 

Snow production 

In the literature, there is already a lack of contemporary research on the effectiveness of artificial 

snow production for the sustainability of ski resorts (Steiger et al., 2019). This research has 

shown additional variables to consider, as the stakeholder perspective shows that 

temperature-independent snow production must be considered. Current literature has not 

addressed this. Furthermore the effectiveness of artificial snow production in matching snow 

quality expectations of tourists is an additional gap for future literature. 

Climate mitigation as adaptation 

In contemporary literature climate adaptation measures are seen as separate from mitigation 

measures (Rice et al., 2022). There is a clear distinction between carbon neutrality, which is 
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only mitigation, and addressing the consequences of climate change, which addresses the 

cause. Based on the results of this distinction is broken, as from the perspective of a resident or 

stakeholder, it can be seen differently. As mentioned in the results, stakeholders are very aware 

of the negative image of winter sports. For stakeholders, it is essential to improve this image to 

keep winter sports economically sustainable. Having to change everything to be carbon neutral 

can be seen as a consequence of climate change, driven by the need to respond to the political 

and social image of winter sports. Investing in climate mitigation to improve the image of winter 

sports can, in this way, be seen as climate adaptation. Through this dynamic climate mitigation 

development is a kind of adaptation to the political climate. 
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Conclusion 

This study set out to answer the research question; How are climate adaptation measures 

related to ski resorts perceived by local residents and stakeholders? This study examined 

different perspectives of stakeholders and local residents in Winterberg regarding climate 

adaptation. Although not representing the full population this study added to the previous 

literature by combining previously underrepresented perspectives with stakeholder 

perspectives. Participants revealed new perspectives on climate adaptation in ski-resorts that 

can inform future research. 

The expectation that stakeholders would place strong emphasis on maintaining operational 

days for the ski resort was confirmed. In contrast, the expectation that snow quality would be 

particularly important was contradicted. Selected local residents did not consider snow quality a 

concern, as modern artificial snowmaking could meet tourist expectations. This finding suggests 

the need to examine how tourists and local stakeholders perceive the quality and authenticity of 

artificial snow in comparison to natural snow.  

Previous literature has found that stakeholders in ski resorts downplay the local impact of 

climate change (Morrison & Pickering, 2012; Rice et al., 2022; Nöbauer, 2022). Participants did 

not reflect these findings, recognizing the importance of climate change and its current and 

future effects. Possibly due to recent visual impacts and advances in artificial snow production, 

climate change impacts are accepted more as a local reality. 

The expectation was that primary stakeholders would place greater emphasis on snowmaking 

than selected local residents less involved in the ski resort. This finding was partially supported, 

as the distinction was observed only when discussing future expectations. In contrast, current 

perceptions of the effectiveness of artificial snow were consistent. Differences in technical 
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knowledge could explain this difference in perspective. This study recommends for future 

research to consider the influence of information disparity. 

The business perspective was found to be the dominant framing in perceptions by participants 

due to the large economic dependence on the tourism sector in Winterberg. The expectation 

that diversification would be viewed from a business perspective, rather than as climate 

adaptation, was reinforced. Diversification was not seen as completely unrelated to climate 

adaptation. The business perspective on potential diversification differed between selected local 

residents and large stakeholders. Large stakeholders frame diversification within the tourism 

sector, while smaller stakeholders and selected local residents would prioritize diversification 

outside the tourism sector. Suggesting general opinions are shaped by personal business 

perspective that is based on the degree of involvement in the tourism sector. Aligning with the 

expectation, selected local residents described not feeling the economic necessity or not being 

a big enough player to participate. This leads to larger stakeholders being overrepresented in 

Winterberg governance, potentially leading to diversification outside the tourism sector going 

overlooked. 

This study contributes a new perspective by showing how climate mitigation in ski resorts can 

be framed as adaptation through a business perspective. Measures characterized as climate 

mitigation, such as carbon neutrality and renewable energy, are seen by stakeholders as climate 

adaptation. This study proposes that this can be understood through social and political 

pressures and the business perspective. As stakeholders describe a pressure to invest in 

climate mitigation measures to combat the negative public image of winter sports. Indicating that 

climate adaptation in ski resorts also includes adaptation to social and political perceptions of 

winter tourism. Future research should further investigating how social and political pressures 

influence climate adaptation in ski resorts.  
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Appendix 1: interview guide 
Note: The interview guide was translated to three different languages, German, English and 
Dutch. The English version was not used in any interview. 

 

30 min 

RQ: How are climate adaptation measures related to ski resorts perceived by the local 
population? 

Structure 
Before interview: Information sheet 

 

Explanation research and introduction researcher 

 

Talk over the consent form together 

-Ask for consent to record 

 

Introduction to the topic 

 

General questions Winterberg 

 

How are you connected to the place of Winterberg? 

●​ “Can you give an example?” 
●​ “Why do you think that is?” 
●​ “How did that make you feel?” 
●​ “Has this changed over time?” 

 

Are you directly or indirectly involved in the ski-resort? If so, how? 

 

In what ways do you think climate change impacts ski-tourism in Winterberg? 

●​ Any personal experiences or consequences 
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What consequences will this have for Winterberg? 

Environmental 

Economical 

Social-cultural 

 

How do you think tourists will react to these consequences? 

 

Question climate adaptation general 

By climate adaptation, I mean actions taken to deal with the effects of climate change (for 
example, technical solutions, economic changes, or tourism diversification) 

 

Are you aware of any measures being taken in Winterberg regarding climate change and 
winter-tourism? 

Environmental 

Economical 

Social-cultural 

 

In your opinion, should anything be done? Why or why not? 

 

Climate adaptation ski resort 

 

Do you think Winterberg will have to replace winter sports income? Why or why not? 

●​ Diversification 
●​ Local or general 

 

Do you think artificial snow production plays a role in this? Why or why not? 

-Quality of snow 

-Energy & water usage 

 

Do you think the social-cultural climate will change? If so why/how? 
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Ski culture? 

 

Do you think there are possible conflicts or opposing interests regarding certain possible 
measures? 

Environmental 

Economical 

Social-cultural 

 

Do you think someone is responsible for planning measures relating to loss of winter sports 
income? 

Why and who? 

 

If you could suggest one measure relating to Winterberg’s wintersportstourism future, what 
would it be? 

 

Closing the interview off 

Is there something you would like to clarify or expand upon? 

 

How do you think other residents of Winterberg might look at this differently? 

 

Thank you for participating in this interview 🙂 

 

Vor dem Interview: Informationsblatt 

Erläuterung der Forschung und Vorstellung des/der Forschenden 

Gemeinsames Durchgehen der Einverständniserklärung 

●​ Zustimmung zur Aufzeichnung einholen 

Einführung in das Thema 

Allgemeine Fragen zu Winterberg 

Wie sind Sie mit dem Ort Winterberg verbunden? 

„Können Sie ein Beispiel geben?“ 

„Warum denken Sie, ist das so?“ 
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„Wie haben Sie sich dabei gefühlt?“ 

„Hat sich das im Laufe der Zeit verändert?“ 

Sind Sie direkt oder indirekt am Skigebiet beteiligt? Wenn ja, wie? 

Inwiefern glauben Sie, dass der Klimawandel den Skitourismus in Winterberg beeinflusst? 

Gibt es persönliche Erfahrungen oder Konsequenzen? 

Welche Folgen wird dies für Winterberg haben? 

●​ Umweltbezogen 
●​ Wirtschaftlich 
●​ Sozio-kulturell 

Wie glauben Sie, werden Touristen auf diese Folgen reagieren? 

Frage zur Klimaanpassung (allgemein) 

Mit Klimaanpassung meine ich Maßnahmen, die ergriffen werden, um mit den Auswirkungen 
des Klimawandels umzugehen (z. B. technische Lösungen, wirtschaftliche Veränderungen oder 
Diversifizierung des Tourismus). 

Sind Ihnen Maßnahmen bekannt, die in Winterberg im Hinblick auf Klimawandel und 
Wintertourismus ergriffen werden? 

●​ Umweltbezogen 
●​ Wirtschaftlich 
●​ Sozio-kulturell 

Sollte Ihrer Meinung nach etwas unternommen werden? Warum oder warum nicht? 

Klimaanpassung im Skigebiet 

Glauben Sie, dass Winterberg Einkünfte aus dem Wintersport ersetzen muss? Warum oder 
warum nicht? 

●​ Diversifizierung 
●​ Lokal oder allgemein 

Glauben Sie, dass künstliche Beschneiung dabei eine Rolle spielt? Warum oder warum nicht? 

●​ Schneequalität 
●​ Energie- und Wasserverbrauch 

Glauben Sie, dass sich das sozio-kulturelle Klima verändern wird? Wenn ja, warum/wie? 
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●​ Skikultur? 

Glauben Sie, dass es mögliche Konflikte oder Interessengegensätze in Bezug auf bestimmte 
Maßnahmen gibt? 

●​ Umweltbezogen 
●​ Wirtschaftlich 
●​ Sozio-kulturell 

Glauben Sie, dass jemand für die Planung von Maßnahmen im Zusammenhang mit dem Verlust 
von Wintersporteinnahmen verantwortlich ist? 

Warum und wer? 

Wenn Sie eine Maßnahme für die Zukunft des Wintertourismus in Winterberg vorschlagen 
könnten, welche wäre das? 

Abschluss des Interviews 

Gibt es etwas, das Sie klarstellen oder weiter ausführen möchten? 

Wie glauben Sie, dass andere Einwohner von Winterberg dies anders sehen könnten? 

Vielen Dank für Ihre Teilnahme an diesem Interview 🙂 

 

Voor het interview: Informatieblad 

Uitleg over het onderzoek en introductie van de onderzoeker 

Samen het toestemmingsformulier doornemen 

●​ Toestemming vragen voor opname 

Introductie van het onderwerp 

Algemene vragen over Winterberg 

Wat is uw connectie met de plaats Winterberg? 

“Kunt u een voorbeeld geven?” 

“Waarom denkt u dat dat zo is?” 

“Hoe voelde u zich daarbij?” 

“Is dit in de loop der tijd veranderd?” 

Bent u direct of indirect betrokken bij het skigebied? Zo ja, hoe? 

Op welke manier denkt u dat klimaatverandering invloed heeft op het skitoerisme in 
Winterberg? 
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Eventuele persoonlijke ervaringen of gevolgen 

Welke gevolgen zal dit hebben voor Winterberg? 

●​ Milieu 
●​ Economisch 
●​ Sociaal-cultureel 

Hoe denkt u dat toeristen zullen reageren op deze gevolgen? 

Vraag over klimaatadaptatie (algemeen) 

Met klimaatadaptatie bedoel ik maatregelen die worden genomen om met de gevolgen van 
klimaatverandering om te gaan (bijvoorbeeld technische oplossingen, economische 
veranderingen of diversificatie van toerisme). 

Bent u op de hoogte van maatregelen die in Winterberg worden genomen met betrekking tot 
klimaatverandering en wintertoerisme? 

●​ Milieu 
●​ Economisch 
●​ Sociaal-cultureel 

Vindt u dat er iets gedaan moet worden? Waarom wel of niet? 

Klimaatadaptatie skigebied 

Denkt u dat Winterberg inkomsten uit wintersport zal moeten vervangen? Waarom wel of niet? 

●​ Diversificatie 
●​ Lokaal of algemeen 

Denkt u dat kunstsneeuwproductie hierbij een rol speelt? Waarom wel of niet? 

●​ Kwaliteit van de sneeuw 
●​ Energie- en watergebruik 

Denkt u dat het sociaal-culturele klimaat zal veranderen? Zo ja, waarom/hoe? 

●​ Skicultuur? 

Denkt u dat er mogelijke conflicten of tegengestelde belangen zijn met betrekking tot bepaalde 
maatregelen? 

●​ Milieu 
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●​ Economisch 
●​ Sociaal-cultureel 

Denkt u dat iemand verantwoordelijk is voor het plannen van maatregelen met betrekking tot het 
verlies van inkomsten uit wintersport? 

Waarom en wie? 

Als u één maatregel zou mogen voorstellen voor de toekomst van het wintertoerisme in 
Winterberg, wat zou dat zijn? 

Afsluiting van het interview 

Is er iets dat u wilt verduidelijken of verder wilt toelichten? 

Hoe denkt u dat andere inwoners van Winterberg hier anders naar kijken? 

Zijn er nog verdere dingen die u zou willen toevoegen? 

Bedankt voor uw deelname aan dit interview 🙂 

Vragen of misschien door wil verwijzen naar andere plekken of personen 🙁 
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Appendix 2. Consent form 
Note: The consent form was created in two different languages german and englisch. All 
participants chose the German version. 

 

Englisch: 

PART 2: INFORMED CONSENT FORM 

The perspective of the local resident on climate change adaptation in ski resorts 

Participant name 

Date 

 

Assessment — please confirm each statement 

●​ I have read and understood the information sheet and had the opportunity to ask 
questions. 

●​ I understand I may ask questions at any time during the study. 
●​ I understand that my participation is voluntary and that I may withdraw at any time 

without penalty and without giving a reason. 
●​ I understand that I may decline to answer any question without consequence. 
●​ I understand that I will not receive direct personal benefit from participating in this 

research. 

 

Confidentiality and data use 

●​ I understand that my data will be treated confidentially and that my name will not appear 
in any publication or output unless I have given explicit written permission for this. 

●​ I understand that my data will be used only for the purposes of this research and directly 
related outputs. 

●​ I understand that my data will be stored securely in accordance with GDPR and the 
University of Groningen's Research Data Management Policy, and retained for the 
period specified in the information sheet. 
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Optional 

●​ I consent to this session being audio recorded. 
●​ I wish to receive a summary of the research findings upon completion. 

 

 

Having read and 
understood the above, 
I agree to participate in 
this study. 

 

 

Participant signature 

 

 

 

Date 

 

 

To be completed by the researcher 

I confirm that I have 
fully informed this 
participant about the 
study and answered 
their questions to the 
best of my knowledge. 
I confirm that this 
person participates 
voluntarily. 

 

 

Researcher signature 

 

 

 

Date 

 

Ethics Committee Campus Fryslân·ethics-cf@rug.nl 
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German version: EINVERSTÄNDNISERKLÄRUNG 

Klimaanpassung perspektiven von lokalen bewoners in Winterberg 

 

Teilnehmer:in 

Datum 

Bewertung — Bitte bestätigen Sie jede Aussage 

●​ Ich habe das Informationsblatt gelesen und verstanden und hatte die Möglichkeit, 
Fragen zu stellen. 

●​ Ich verstehe, dass ich jederzeit während der Studie Fragen stellen kann. 
●​ Ich verstehe, dass meine Teilnahme freiwillig ist und dass ich jederzeit ohne Nachteile 

und ohne Angabe von Gründen zurücktreten kann. 
●​ Ich verstehe, dass ich jede Frage konsequenzlos unbeantwortet lassen kann. 
●​ Ich verstehe, dass ich keinen direkten persönlichen Nutzen aus der Teilnahme an dieser 

Studie erhalte. 

Vertraulichkeit und Datennutzung — Bitte bestätigen Sie jede Aussage 

●​ Ich verstehe, dass meine Daten vertraulich behandelt werden und dass mein Name in 
keiner Veröffentlichung oder Ausgabe erscheint, es sei denn, ich habe hierfür 
ausdrücklich schriftlich meine Zustimmung gegeben. 

●​ Ich verstehe, dass meine Daten ausschließlich für die Zwecke dieser Forschung und 
damit unmittelbar verbundene Ergebnisse verwendet werden. 

●​ Ich verstehe, dass meine Daten gemäß der DSGVO und der 
Forschungs-datenmanagement-Richtlinie der Universität Groningen sicher gespeichert 
und für den im Informationsblatt angegebenen Zeitraum aufbewahrt werden. 

Audioaufnahme — Bitte bestätigen Sie eine der zwei Aussagen 

●​ Ich stimme zu, dass diese Sitzung aufgezeichnet wird (Audioaufnahme). 
●​ Ich stimme nicht zu, dass diese Sitzung aufgezeichnet wird (Audioaufnahme). 

Optional für Teilnehmende 
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●​ Ich möchte nach Abschluss der Studie eine Zusammenfassung der 

Forschungsergebnisse erhalten. 
●​ Ich stimme zu, für mögliche Folgeforschungen erneut kontaktiert zu werden. 

Nachdem ich die 
obenstehenden 
Informationen gelesen und 
verstanden habe, erkläre 
ich mich bereit, an dieser 
Studie teilzunehmen. 

Unterschrift der 
teilnehmenden Person: 
_____________________
_ 

Datum 

Vom Forschenden auszufüllen 

Ich bestätige, dass ich 
diese Person 
umfassend über die 
Studie informiert und 
ihre Fragen nach 
bestem Wissen 
beantwortet habe. Ich 
bestätige, dass diese 
Person freiwillig an der 
Studie teilnimmt. 

Unterschrift der 
forschenden Person: 
Friedo Flache 
________________ 

Datum 
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Appendix 3. Quotes 
 

Interview 1 

Variatie is skiseizoen 

“En is het, ja wat ik zeg, gedeeltelijk voor de zekerheid." 

“Het is heel fijn als je bedrijf gewoon altijd op hetzelfde niveau kan werken.” 

"En niet pieken, dalen, pieken, dalen.” 

Translation: “And it is, well, as I said, partly for security.” 

“It is very nice when your company can just always operate at the same level.” 

“And not peak, crash, peak, crash.” 

 

Technically advanced Winterberg 

En dus in Winterberg is wat dat betreft technisch gewoon ontzettend ver, heel veel 
Alpengebieden ook vooruit. 

Translation: “And so in that respect, Winterberg is technically just incredibly far ahead, and 
very far ahead of 

many Alpine regions as well.” 

 

Big players 

Dus dat zijn ook altijd waar de andere... 

Ik noem het maar voor grote spelers van Wintersberg, vooral van het skigebied, ook weer bij 
inzitten. 

Translation: “So those are also always where the others…” 

“I just call it for the big players of Wintersberg, especially of the ski area, who are involved in it 

again.” 

 

Interview 2: 

Needing tourism for activity 

We kijken altijd uit naar een rustige dag, maar twee rustige dagen achter elkaar, dan wordt het 
gauw saai. 

Translation: “We always look forward to a quiet day, but two quiet days in a row, then it quickly 
gets boring.” 
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Trains 

Het liefst laat je de mensen met een trein komen, maar 50% van de treinen rijden hier op tijd en 
er zijn de uitvallers treinen niet in meegenomen. 

Translation: “Ideally, you would have people come by train, but 50% of the trains here run on 
time, and that 

figure does not include cancelled trains.” 

 

Interview 3: 

Impact on skiresort from climate change 

Weil auf Naturschneebasis gibt es hier keinen sicheren Winter mehr. 

Translation: “Because there is no longer a reliable winter here based on natural snow.” 

 

Da kann man halt sagen, wenn man jetzt von Schneesicherheit sprechen möchte oder wenn es 
am wahrscheinlichsten ist, dass man auch mal auf Naturschnee fahren kann, da muss man 
mittlerweile bis im Februar gehen. 

Translation: “If you want to talk about guaranteed snow or the likelihood of skiing on natural 
snow, you now 

have to go as far as February.” 

 

Interview 4: 

Sustainability awareness 

Ze proberen het allemaal wat groener te maken hier. 

Translation:“They are trying to make everything a bit greener here.” 

 

Confidence snowproduction 

het niet kunnen accepteren van het probleem dat we gewoon een klimaatverandering hebben. 

Translation: “being unable to accept the problem that we simply have climate change.” 

 

Interview 5: 

Importance snowproduction 

“Die größte Rolle von allen.” 
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“Also damit hier Wintersport stattfinden kann, muss beschneid werden.” 

Translation: “The most important role of all.” 

“So, in order for winter sports to take place here, pruning is necessary.” 

 

Weil vielleicht sagen die Leute, keine Ahnung, ich bin jetzt kein Gegner von irgendwas, aber 
vielleicht sagen Leute, Windmühlen können wir uns auch zu Hause angucken. 

Translation: “Because maybe people will say, I don’t know, I’m not against anything, but maybe 
people will 

say, we can look at windmills at home too.” 

 

Interview 6: 

Same quality of snow as in higher regions 

Die ist eben so, also wir haben eigentlich eine Qualität, wie es im Hochgebirge ist. 

Translation: "That's just how it is; we actually have a quality similar to that found in the high 
mountains." 

 

Impact climate change 

Also was wir klar feststellen, seit 2010, 2011 ist der Naturschnee deutlich zurückgedacht. 

Deutlich. Aber da gibt es auch Schwankungen, natürliche Schwankungen, was das Klima eben 
aus natürlichen Gründen macht. 

Translation: “So what we can clearly see is that since 2010, 2011, natural snowfall has 
decreased 

significantly.” 

“Significantly, but there are also fluctuations, natural fluctuations, which is simply what the 

climate does for natural reasons.” 

 

 

Effectiveness snowproduction 

“Ja, ich sage mal, der Kernbereich des Skigebietes hier, also der Winter, der Kernbereich hat 
sich nochmal wieder anders aufgestellt. 

temperaturunabhängige Schneeerzeugung. 

Also von daher wird das auch in 50 Jahren noch laufen, was es in Deutschland und europaweit 
in der Form nicht gibt.” 
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Translation: “Yes, I’d say the core area of this ski resort, the winter season, has been 
redefined.” 

“Temperature-independent snowmaking.” 

“So, this will still be working in 50 years, which is unique in Germany and Europe.” 

 

“Alle Skigebiete, die nicht beschneiden, also keine Beschneidungsanlagen nutzen, 

die werden heute eigentlich nur noch als Hobby betrieben.” 

Translation:“All ski resorts that don’t use snowmaking systems, 

are now essentially only run as a hobby.” 

 

“Und mittelfristig sehen wir hier keine Probleme, dass der Wintersport nicht auch weiter möglich 
ist.” 

Translation:“And in the medium term, we see no problems preventing winter sports from 
continuing.” 

 

Interview 7 

Travel is the highest poluter 

Letztendlich ist es aber so, der Hauptausstoß an CO2 kommt durch die Anreise der Gäste und 
nicht durch das, was in Skigebieten passiert. 

Translation:“Ultimately, however, the main CO2 emissions come from the arrival of guests and 
not from 

what happens in ski resorts.” 

 

Dependend on tourism 

“Wir sagen immer hier, dass Winterberg, lebt zu 70 Prozent vom Tourismus, was Arbeitsplätze 
und so weiter betrifft." 

Translation:"Es gibt relativ wenig andere Industrie.” 

“We always say here that Winterberg lives 70 percent off tourism, in terms of jobs and so on.” 

 

Advantage Winterberg 

“Wir sind halt jetzt hier bei uns in der glücklichen Lage, dass wir eben wenig andere Skigebiete 
in der Nähe haben.” 

“Wenn ich jetzt ein Alpengebiet wäre, was relativ niedrig ist, was klein ist und was viele andere 
große Skigebiete um sich rum hat, dann wird es wahrscheinlich schwierig werden. 
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Also das wird sich fokussieren auf große Gebiete.” 

Translation: “We’re fortunate here that we don’t have many other ski resorts nearby.” 

“If we were an Alpine region that was relatively low-lying and small, and surrounded by many 

other large ski resorts, it would probably be difficult. So, the focus will be on large resorts.” 

 

Translation: “Isn’t that the case, especially here in a recreational area like ours, where people 
ultimately 

have a short journey and because the journey is the main factor, significantly less energy is 

consumed than if one were to travel to the Alps.” 

 

Winter vs summer 

Letztendlich ist es aber eigentlich so, dass ungefähr 50-50 ist Wertschöpfung Winter und 
Sommer. 

Die Sommersaison ist länger. 

Dafür ist der Winter letztendlich Wertschöpfung pro Tag größer als im Sommer. 

Translation: “Ultimately, it's actually about 50-50 in terms of value creation between winter and 
summer.” 

“The summer season is longer.” 

“However, winter ultimately generates more value creation per day than summer.” 
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