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Abstract

:

China’s ski tourism industry has grown tremendously in the past few years, leading to an increasing amount of tourism-related carbon emissions with negative environmental impacts. Although the government and other market participants are trying to solve the problem from both legislative and technological perspectives, encouraging tourists to engage in low-carbon behavior may play a more important role. This study aims to explore how tourism involvement influences ski tourists’ low-carbon behavior. A sampling survey was conducted to collect 422 valid responses from two ski resorts (indoor and outdoor). Findings from structural equation modeling revealed a significant positive impact of tourism involvement on both low-carbon tourism behavior and low-carbon daily behavior, and this impact can be serially mediated by place attachment and environmental responsibility. In addition, we confirmed that the impact of ski tourism involvement on place attachment is more significant for outdoor ski resorts compared with indoor ones. This study expands the categories of destinations for research on ski tourism and low-carbon behavior. It provides implications for encouraging visitor pro-environmental behavior while corroborating the social value of ski tourism in addressing environmental issues. It also offers insights for government low-carbon campaigns, business management practices, and individuals with actionable attitudes. However, it is worth noting that this study was conducted in a single latitude region and did not conduct a comparative analysis with different locations across latitudes. Future research could investigate skiers in cities of different latitudes to gain a more comprehensive understanding.
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1. Introduction


Glaciers are valuable natural resources that serve as the backdrop for winter sports [1], but they have suffered from significant recession in recent years due to climate change [2]. The ski industry, as a critical component of winter tourism, has been severely impacted by a lack of snow, insufficient snow depth, and earlier snowmelt [3]. Therefore, it is vital to preserve glaciers by minimizing carbon emissions [4]. In 2021, China released the “Action Plan for Peak Carbon Emissions and Carbon Neutrality” to the entire society, proposing various low-carbon initiatives focusing on energy conservation and environmental protection, the conservation of energy resources, caring for the ecological environment, opting for green commuting, and choosing green products. In addition to establishing and implementing legal measures to curb carbon emissions, governments and environmental organizations should also encourage low-carbon behavior. Successful marketing could aid in such efforts; for instance, the Beijing 2022 Winter Olympics embraced green energy supply, green construction, and low-carbon transportation [5] in the “Green Olympics” theme promotion, which helped to raise public awareness of climate change. However, increased awareness on environmental issues (e.g., climate change) may not always lead to climate-friendly action [6]. Whitburn et al. (2019) suggested that a human connection to nature could promote pro-environmental engagement behavior [7]. As a result, people may become more conscious of the impact of tourism on climate change when they participate in climate-dependent tourism activities [8]. In the case of ski tourism, it is postulated that, from their onsite experience, tourists might realize the influence of climate change on their skiing activity, which may result in climate-friendly behavior onsite and in daily life.



Prior research on the determinants of low-carbon consumption behavior mainly focused on internal factors, such as subjective norms, attitudes, habits, and demographic factors [9,10], and external factors, including policies and reference groups [11,12,13]. Most studies [14,15,16] have examined low-carbon consumption behavior in nontourism contexts, such as the use of clean energy, ETC payment, and idle transactions. Only a few studies [17,18,19] have investigated how tourism involvement influences low-carbon consumption behavior. Therefore, understanding how and to what extent ski-tourism experiences can impact pro-environmental behavior is critical for the future development of ski tourism. In recent years, ski tourism has become increasingly popular in China and worldwide. To meet the growing demands of ski tourists, more ski facilities have been built, including both indoor and outdoor facilities. However, little is known about how ski tourist experiences in different facilities may influence climate-friendly behavior.



Place attachment, derived from attachment theory, refers to the positive relationship between a person and a physical or social environment [20]. In nature-based tourism, it can be created through functional and tangible factors and social relationships of a co-creative nature [21]. A multidimensional perspective on place attachment is frequently used in the literature and may provide a premium understanding of the relationships between visitors and destinations [22]. Williams and Vaske (2003) devised a scale to measure place attachment based on place identity and place dependence [23]. Place identity represents the symbolic importance of a place as a context for personal emotions or social relationships. Place dependence examines a person’s functional or physical attachment to a location. It reflects how the site can meet an individual’s functional needs (e.g., landscape or activities) [23]. Prior social and environmental psychology studies have suggested that how people perceive the physical environment and form bonds with the physical environment consequently influences specific behavior [24,25], such as environmentally responsible behavior [26].



Tourism involvement represents a psychological state of enjoyment and interest caused by a specific stimulus or situation [27]. A favorable tourism experience can stimulate involvement, which helps individuals to perceive the environment better and form bonds with the environment. As a result, visitors are prone to feeling that their functional needs are met, and a sense of belonging and identification to the place is created, which is called place attachment. Subsequently, attachment to a place awakens people‘s environmental awareness or norms and guides them to conduct environmentally responsible behaviors eventually. Thus, our research was carried out under the framework of place attachment theory.



To address gaps in the literature, this study aimed to (1) elucidate the underlying mechanism linking ski tourism involvement and low-carbon behavior; and (2) investigate whether different types of ski facilities (indoor vs. outdoor) moderate the relationship between ski tourism involvement and low-carbon behavior. This study contributes to the existing literature by introducing and exploring tourism involvement as an antecedent for low-carbon behavior. The results also provide implications for encouraging tourist low-carbon behavior.




2. Literature Review and Hypotheses Development


2.1. Ski Tourism, Climate Change, and Low-Carbon Behavior


There are approximately 135 million skiers globally [28]. The ski tourism industry attracts between 300 and 350 million skier visits annually, generating a multi-billion-dollar market [29]. Snow is the primary factor influencing the destination choice for ski tourists. Warm winter seasons can result in financial losses for individual ski businesses [30], as poor snow conditions lower the number of tourist visits [31]. While advancements in snowmaking technology have alleviated some limits imposed by natural snow on ski tourism operations, outdoor ski resorts still require a sufficiently low temperature for snow [32]. As such, the ski tourism industry is heavily reliant on snow and is particularly sensitive to climate change [33].



Tourism is vulnerable to climate change impacts as its service offering depends on the environment (e.g., skiing), but it also contributes to climate change through the use of transportation and natural resources [34,35]. In the case of ski tourism, the growth of ski tourism activities could potentially deteriorate the climate and environment of destinations [36,37]. Previous studies suggested that interventions could help to trigger pro-environmental behavior [38,39]. Tourists’ knowledge about alpine ski areas’ voluntary environmental programs is more biocentric than that of others [40]. They are therefore encouraged to engage in pro-environmental behavior to help to preserve the ecosystems of tourism destinations, especially for ski resorts that are heavily reliant on snow (quantity and quality). Thus, it is critical to understand how to encourage low-carbon behavior to ensure the long-term viability of ski resorts and destinations.



Low-carbon behavior, defined as behavior that reduces the carbon footprint or offsets emissions that cannot be reduced directly for environment and heritage preservation purposes [41], is considered a type of pro-environmental behavior, but it is more specific to the mitigation of global warming and to the ski tourism context, and thus, was the focus of this research. Existing studies have examined factors that influence low-carbon behavior (e.g., recycling, energy conservation, green hotel selection, and green product purchasing). Some influencing internal factors identified include subjective norms, behavioral control, attitude, habits, and demographic factors [9,10,42], while some external factors include policies, environmentally friendly programs, and reference groups [11,12,13]. Nature-based tourists were found to be more likely to engage in pro-environmental behavior than non-nature-based tourists [43], implying that engagement in outdoor or wildlife activities could promote pro-environmental behavior [44]. However, little research has examined whether and how participation in ski tourism activities may influence low-carbon behavior, let alone how the effects of settings of skiing facilities (indoor vs. outdoor) affect tourist involvement in ski tourism. Thus, this study aimed to examine how ski tourism involvement is associated with place attachment, environmental responsibility, and low-carbon behavior. Additionally, the moderating effect of skiing facilities (indoor vs. outdoor) on the relationship between involvement and place attachment was included.




2.2. Hypothesis Development


2.2.1. Ski Tourism Involvement and Low-Carbon Behavior


Involvement in leisure recreation and tourism refers to the psychological state of enjoyment and interest [45]. Individual involvement consists of three dimensions: attraction, centrality, and self-expression [46]. In this study, “attraction” refers to the combined enjoyment and interest associated with skiing, while “centrality” refers to the centrality of a ski activity in an individual’s life, and “self-expression” reflects how individuals define their values through skiing. Of the three dimensions, “attraction” and “centrality” determine the importance of skiing and the value of snow perceived by visitors. Such psychological arousal can also directly motivate visitors to contribute to the preservation of the current skiing environment. The theory of self-consistency shows that individuals have a self-concept, and doing things that align with their beliefs enhances their self-concept. Therefore, people tend to purchase products and services that align with their self-image [47]. For tourists, participating in skiing is a practical way to engage in low-carbon behavior. Through maintaining a good skiing environment, skiing can be a way to express pro-environmental behavior and help tourists to establish an image of being close to nature. Meanwhile, from visitors’ perspective, demonstrating pro-environmental behavior impacts their self-image positively and enables them to make a favorable impression on others. Given the skiing industry’s heavy reliance on cold temperatures and adequate amounts of snow, visitors need to implement low-carbon behavior (e.g., using green transportation, conserving energy, and recycling reusable products) to maintain a high-quality ski environment. Additionally, when ski tourists return to their daily lives, they might keep practicing low-carbon behaviors. For example, when tourists return from skiing trips to their daily lives, they might have increased awareness of low-carbon behavior, knowing that the effort contributes to addressing climate change concerns which, in return, will increase the likelihood of engaging in daily low-carbon behavior [48]. Therefore, participation in ski tourism may have a long-lasting effect on tourists’ attitudes and behavior [49], resulting in everyday low-carbon behavior. Thus, the following hypotheses are proposed:



H1a: 

Ski tourism involvement positively influences low-carbon travel behavior.





H1b: 

Ski tourism involvement positively influences low-carbon daily life behavior.






2.2.2. The Mediating Effect of Place Attachment and Environmental Responsibility


Place attachment theory helps to explain visitors’ self-definition and identification with the chosen ski destination and the sport. Although snow resources can be leveraged to fulfil tourists’ hedonic needs through tourism involvement, this psychological connection is not stable during the early phase of ski tourism engagement [50]. While the snow resource continues to meet the tourists’ functional needs, they will link skiing with their individual lives and perceive the value of such tourism experiences to be high [51]. The more attractive ski destinations are to tourists, being a significant part of their trip, the more likely tourists are to become attached to the destinations. Additionally, ski tourism can be viewed as a medium for exploring a visitor’s individuality and personality and illustrating their self-image. When visitors regard a ski resort as a pleasant topic of conversation, they will form an emotional attachment and a sense of belonging to the destination, leading to the perception of place identity [52]. Thus, tourists’ recreational needs, reliance, and psychological–emotional identity characteristics are generated by their involvement in tourism, which eventually leads to the formation of place attachment to ski destinations [53].



Place attachment emphasizes the positive emotional connections formed during an individual’s interaction with a place. As a foundation of ski tourism, snow resources can convey natural climate change signals by emphasizing the scarcity and importance of snow. Additionally, snow resources can enable tourists to link the seemingly distant climate threat of “carbon emissions” to their daily and personal lives. Due to tourists’ individual awareness of environmental issues, visitors who recognize the self-beneficial features of the snow environment are more likely to opt for low-carbon behavior over those detrimental to the snow ecosystem, for example, reducing the use of paper-based products, fuel-powered transport, and high-energy-consuming goods. By making such low-carbon choices, tourists will form a sense of environmental responsibility [54].



The sense of environmental responsibility is an awareness of taking proactive efforts to address environmental problems arising from an individual’s full commitment to the environment [55,56]. It is a moral trait that encompasses views of environmental issues, behavioral attitudes, and emotions [57]) and is a proclivity for individuals to initiate the adoption and internalization of social standards as personal norms [58]. As ski tourists become more involved, the value perceptions and local attachments to snow resources become stronger. Thus, individuals begin to actively receive environmental signals and pay attention to environmental issues related to ski destinations. When tourists recognize their interconnectedness with local environmental protection and carbon emission reduction, they will further adjust the focus from snow resource protection to commitments to the broader tourism ecosystem. Therefore, ski tourism involvement and place attachment can positively impact visitors’ sense of environmental responsibility and ultimately lead to environmentally beneficial behavior.



As visitors instinctively participate in low-carbon behavior to preserve the ski environment, the perceived distance between individuals and environmental problems will continue to shrink [48]. Unlike the audiovisual propaganda from the media, this perception is a structure of consciousness generated by real experience, including emotional and cognitive components that may have a lasting effect on visitors’ psychological awareness and conduct [49]. In the study by Vaske and Kobrin (2001), it was found that as individuals’ environmental awareness and attachment increase, their sense of environmental responsibility can be converted into a commitment or behavior towards the environment in general [59]. A higher level of consistency between visitors’ awareness and behavior has a positive effect on low-carbon behavior and thus enhances the likelihood of low-carbon everyday behavior. Based on the theory of the responsible environmental behavior model [60], when tourists recognize the sense of environmental responsibility during ski tourism, they will carry such awareness with them when they return to their habitual living environments. Every time they encounter low-carbon travel opportunities, such as opportunities for consuming low-carbon products and energy-saving options, the more responsible consumers feel for environmental protection and the more motivated they will be to reduce carbon emissions and increase their perceived behavioral control. Therefore, this study proposes that place attachment and environmental responsibility may have a spillover effect on tourists’ low-carbon behavior, transferring awareness and behavior to the more ordinary, everyday environment, and eventually leading to a positive effect on ordinary low-carbon behavior.



According to the literature, the following hypotheses are proposed:



H2a: 

Place attachment mediates the effect of ski tourism involvement on low-carbon tourism behavior.





H2b: 

Place attachment mediates the effect of ski tourism involvement on low-carbon everyday behavior.





H3a: 

Environmental responsibility mediates the effect of ski tourism involvement on low-carbon tourism behavior.





H3b: 

Environmental responsibility mediates the effect of ski tourism involvement on low-carbon everyday behavior.





H4a: 

Place attachment and environmental responsibility serially mediate the effect of ski tourism involvement on low-carbon tourism behavior.





H4b: 

Place attachment and environmental responsibility serially mediate the effect of ski tourism involvement on low-carbon everyday behavior.






2.2.3. The Moderating Effect of the Ski Resort Type


Ski tourism is mainly supported by natural snowfall, but snow-making technology is also used if necessary [61]. Modern ski resorts are broadly classified into two types: outdoor and indoor. Outdoor ski resorts are typically located in natural places, such as high-altitude mountains or locations with temperatures consistently below zero degrees. On the other hand, indoor ski resorts are predominantly enclosed structures that rely entirely on artificial snow-making to maintain a cold climate inside. The same activities carried out in different places may bring different feelings to tourists, and the tourists’ reactions will be different. For example, compared to urban tourism settings, tourists in natural environments are more sensitive to environmental changes and reflect more on the environment [56]. Similarly, tourists surrounded by real snow can intuitively perceive the connection between snow resources and the natural environment, enhancing their awareness, understanding, and identification of the natural environment. This can result in the formation of dependency and identity associated with these places, affecting the place attachment [62]. However, in indoor ski resorts, visitors pay little attention to the impact of the local environment on the snow resource, making it more challenging to establish a connection between snow and the local environment. The differences in ski facilities and environments will have varying degrees of influence on how tourists perceive the destination during ski tourism. Thus, the following hypothesis is proposed:



H5: 

The ski resort type moderates the effect of ski tourism involvement on place attachment with a more significant effect of ski tourism involvement on attachment to a place in outdoor ski resorts than indoor ski resorts.





In summary, a theoretical model was constructed as shown in Figure 1.






3. Methodology


3.1. Data Collection


This study tested the hypotheses using an online questionnaire survey. A survey was launched from 12 January to 28 February 2021. Questionnaires were distributed to individuals who had previously participated in ski tourism. We conducted a sampling survey on skiing tourists at Sunac Snow Park, an indoor ski resort, and Xiling Snow Mountain Tours, an outdoor ski resort, in Chengdu, China. A total of 422 valid questionnaires were obtained out of 1000 distributed questionnaires. Validation questions were set for each questionnaire, and invalid questionnaires, such as those with missing data, a short filling content, a short filling time, and incorrect answers to validation questions were screened out. Finally, 422 valid questionnaires were obtained.



Most respondents were women (59.0%), aged 18–30 (65.9%) years old, with at least a bachelor’s degree (69.7%) and a monthly income between CNY 5000 and 8000 (45.7%), who had visited an outdoor ski facility (61.1%, Table 1).




3.2. Measurement


The questionnaire was divided into two sections: (1) a scale for each of the five core variables, including tourist involvement, place attachment, individual environmental responsibility, and low-carbon (site specific and general) behavior; and (2) demographic information (i.e., age, gender, average monthly income, educational background, and ski facility setting).



The scales utilized in the study were developed based on previous studies and were rated on a seven-point Likert scale (1 = “strongly disagree”, 7 = “strongly agree”). For example, to measure tourism involvement, the Zatori (2018) [63] and Campos (2017) [64] consumer involvement profiles (CIP) scale was adopted, including all three dimensions (i.e., centrality, hedonic value, and symbolic value) with a total of nine items. Place attachment was measured by seven items from the two dimensions, place identity (four items) and place dependence (three items), as proposed by Williams and Vaske (2003) [23], with items also modified from Brown and Raymond (2007) [65] and Hallak et al. (2015) [66]. The sense of environmental responsibility scale was developed based on research on environmentally responsible behavior (e.g., Stone et al., 1995 [58]) with five items. Low-carbon behavior was evaluated in two dimensions, site-specific (6 items) and general behavior (6 items), based on previous studies [67,68]. The Cronbach’s α coefficient for each scale was greater than 0.9 (see Table 2), and the scale had good reliability in this study.



Considering that all respondents were Chinese, we first translated the classical scale into a Chinese version. Then, the Chinese version was translated to an English version by another translator who was not versed in either the research area or the classical scale. At last, both the Chinese version and the English version scales were evaluated by experts to make sure that the Chinese version was appropriate to show to respondents.



SPSS 22.0 and AMOS 22.0 were used to analyze the sample data. The results of the confirmatory factor analysis (CFA) indicated that the model fit was sufficient: (χ2/df = 2.701, RMSEA = 0.064 < 0.08, IFI = 0.936 > 0.9, CFI = 0.936 > 0.9, IFI = 0.936 > 0.9, TLI = 0.930 > 0.9). The standardized factor loadings for all items were greater than 0.70. The composite reliability (CR) for tourism involvement, place attachment, environmental responsibility, low-carbon tourism behavior, and low-carbon everyday behavior was 0.947, 0.930, 0.945, 0.945, and 0.933, respectively, with average variance extracted (AVE) values of 0.670, 0.654, 0.775, 0.742, and 0.700, respectively, which exceeded the critical value of 0.5 and indicated a high convergent validity. The square root of the mean variance was greater than the correlation coefficient between the two variables (Table 2), indicating a good discriminant validity (see Table 3).



Since all variables were taken from a single questionnaire, this study employed Harman’s one-way test for common method bias via the exploratory factor analysis. A factor analysis using unrotated factor solutions found that approximately 31.1% of the total variance (not exceeding the 50% threshold) was explained by a single factor. Therefore, common method bias was not a significant issue in this study.





4. Results


4.1. Descriptive and Correlation Analysis


Gender, age, education level, and monthly income were used as control variables, tourism involvement was the independent variable, and low-carbon tourism behavior/low-carbon everyday behavior was the dependent variable. The regression results indicate that the overall model fit was adequate (F = 56.658, p < 0.001, R2 = 0.405; F = 46.963, p < 0.001, R2 = 0.361). The effects of tourism involvement on low-carbon tourism behavior (β = 0.616, t = 16.109, p < 0.001) and low-carbon everyday behavior (β = 0.583, t = 14.703, p < 0.001) were significant. Gender (tourism: β = 0.049, t = 1.267, p = 0.206; daily: β = −0.053, t = −1.343, p = 0.180), age (β = −0.077, t = −1.926, p = 0.055; daily: β = −0.026, t = −0.639, p = 0.523), educational level (β = 0.022, t= 0.568, p = 0.571; daily: β = 0.002, t = 0.040, p = 0.968), and monthly income (β = −0.037, t = −0.930, p = 0.353; daily: β = −0.079 t = −1.927, p = 0.055) had no significant effects. Thus, H1, H1a, and H1b were initially verified with ski tourism involvement generating a significant positive association with low-carbon tourism behavior and a significant positive association with low-carbon everyday behavior.




4.2. Test of Mediation Effects


The test was conducted with 5000 replicate samples using Hayes’ SPSS macro program PROCESS (Model 6). Tourism involvement was used as the independent variable, low-carbon tourism behavior was the dependent variable, and place attachment and environmental responsibility were mediating variables. The test results indicate that significant mediating effects exist for place attachment (β = 0.158, Boot SE = 0.067, 95% CI = [0.327, 0.297], excluding 0); significant mediating effects exist for environmental responsibility (β = 0.063, Boot SE = 0.036, 95% CI = [0.090, 0.148], excluding 0); and significant serial mediating effects exist for both place attachment and environmental responsibility (β = 0.029, Boot SE = 0.084, 95% CI = [0.014, 0.071], excluding 0), validating H2a, H3a, and H4a.



Similarly, with tourism involvement as the independent variable and low-carbon everyday behavior as the dependent variable, the mediating effect of place attachment was significant (β = 0.185, Boot SE = 0.067, 95% CI = [0.066, 0.328], excluding 0); the mediating effect of environmental responsibility was significant (β = 0.116, Boot SE = 0.049, 95% CI = [0.029, 0.220], excluding 0); and the serial mediating effects of place attachment and environmental responsibility were significant (β = 0.053, Boot SE = 0.029, 95% CI = [0.005, 0.120], excluding 0), validating H2b, H3b, and H4b. Thus, H2, H3, and H4 were validated. The path coefficient results are shown in Figure 2.




4.3. Test of Moderating Effects


The moderating effect of the ski resort type was tested with 5000 replicate samples using Hayes’ SPSS macro program PROCESS (Model 83). The results indicated that when low-carbon tourism behavior was used as the dependent variable, the overall model indicators were significant (mediator index moderated = 0.0239, BootSE = 0.0162, 95% CI = [0.000, 0.064], excluding 0). Additionally, the interaction between tourism involvement and the ski resort type had a significant effect on place attachment (β = 0.469, p < 0.001) which, in turn, influenced environmental responsibility (β = 0.275, p < 0.001) and finally low-carbon tourism behavior (β = 0.185, p < 0.001) with indirect effects on low-carbon tourism behavior in the outdoor ski resort visitor group (258) via place attachment, and environmental responsibility was significant (β = 0.026, 95% CI = [0.000, 0.065], excluding 0). The serial moderating effects of place attachment and environmental responsibility remained significant in the indoor ski resort visitor group (164) (β = 0.050, 95% CI = [0.000, 0.123], excluding 0).



When low-carbon everyday behavior was used as the dependent variable, the moderating effect of the ski resort type was significant (moderated mediator index = 0.1338, BootSE = 0.0522, 95% CI [0.0401, 0.2454], excluding 0). The interaction between tourism involvement and the ski resort type had a significant effect on place attachment (β = 0.469, p < 0.001) which, in turn, affected environmental responsibility (β = 0.275, p < 0.001) and, ultimately, low-carbon everyday behavior (β = 0.293, p < 0.001). The indirect effects on low-carbon everyday behavior of place attachment and environmental responsibility were significant in the outdoor ski resort visitor group (β = 0.041, 95% CI [0.005, 0.095], excluding 0). However, the serial moderating effects of place attachment and environmental responsibility in the indoor ski resort visitor group remained significant (β = 0.079, 95% CI [0.009, 0.177], excluding 0).



To sum up, the effect of ski tourism involvement on place attachment was moderated by the ski resort type for both low-carbon tourism behavior and low-carbon everyday behavior. At the same time, through the analysis, it was concluded that the impact of ski tourism involvement on place attachment in outdoor ski resorts is indeed greater than that in indoor ski resorts. Therefore, H5 is supported.





5. Discussion and Conclusions


5.1. Conclusions


This study focused on ski tourists and constructed a theoretical model of tourism involvement, place attachment, environmental responsibility, low-carbon tourism behavior, and low-carbon everyday behavior in the context of ski tourism with the aim of revealing the drivers of ski tourists’ low-carbon behavior and the mechanisms of their behavior. Finally, 422 questionnaires were used to verify the model and proposed hypotheses, and the study had the following conclusions:



Ski tourism involvement has a significant positive impact on both low-carbon tourism behavior and low-carbon everyday behavior. This is because customers are more likely to comprehend the environment’s relevance and present and express themselves through it when they are emotionally engaged and excited by their surroundings. Additionally, maintaining an optimal environment requires behavioral support from individuals in addition to the management of the ski resort itself. Consequently, tourists with a high degree of involvement in ski tourism are more willing to set an example by not damaging the snow environment and doing what they can to protect it. By the end of their skiing experience, visitors can understand the critical nature of reducing carbon emissions and preserving snow resources. Therefore, when they return to their usual environment, they are more aware of the carbon footprint of their daily activities. Eventually, their low-carbon tourism behavior will translate into low-carbon everyday behavior, for example, conserving water and electricity and reducing exhaust emissions by walking or cycling. Previous research on tourists’ pro-environmental behavior have focused on behavior during the tour [69,70]. Although these studies have demonstrated that contact between tourists and destinations can promote tourists’ pro-environmental behavior, they have paid less attention to sustained changes after travel through tracking research. This study found that the establishment of human–destination relationships during skiing participation promotes the enhancement of people’s sense of environmental responsibility. This psychological transformation is continuous and can continue from the in-tourism to the post-tourism period.



The second finding indicates that place attachment and environmental responsibility play mediating roles in the relationship between ski tourism involvement and low-carbon behavior. A previous study also attempted to analyze the formation mechanism of low-carbon behavior [14]. Dlamini et al., (2021) discussed low-carbon behavior from the perspective of human–destination relations [71]. There are many mediating variables in research that can generate positive environmental behavior, such as place attachment [72]. However, the essential mechanisms responsible for people’s positive behavior and how the psychological changes arise from behavioral changes were ignored in their research. This study refined the psychological mechanism operating between place attachment and behavior and stated that people’s thoughts change after establishing connections between humans and destinations, which is why positive behaviors are carried out. Specifically, this study proposed a sense of environmental responsibility based on the place attachment theory and provided a comprehensive analysis of the mechanisms that shape low-carbon tourism behavior and low-carbon everyday behavior from the perspective of an awakened sense of responsibility. First of all, ski tourism has the potential to create an emotional bond with the destination through attachment and identification. Previous research on local residents has indicated that individuals are more willing to take action to protect places that are meaningful to them [73]. Therefore, the place attachment developed through tourism involvement could have a positive impact on low-carbon behavior. Secondly, the sense of environmental responsibility formed based on place attachment is essentially an awareness of environmental issues. Ski tourism demonstrates to visitors the benefits of a cold snow environment on their skiing activities. Thus, visitors are likely to develop a sense of responsibility for preserving the current ecosystem to achieve a better skiing experience. This, in turn, enhances individual relevance to the issue of climate change issue, bridging personal perceptions associated with reducing carbon emissions and slowing global warming. The findings suggest that the sense of place attachment and environmental responsibility that visitors develop during skiing will encourage low-carbon behavior, while the sense of environmental responsibility will also ensure more effective implementation of low-carbon everyday behavior.



Finally, empirical evidence indicates that the type of ski resort moderates the relationship between ski tourism involvement and place attachment. Furthermore, tourists in natural snow environments are more sensitive to carbon emissions and are more likely to develop a sense of place attachment and environmental responsibility towards the ski destination. Previous research showed that the stronger an individual’s perception of scarcity of resources is, the more likely they are to engage in pro-environmental behavior [74]. Similarly, in this study, indoor and outdoor ski resorts were used to adjust tourists’ perceptions of the scarcity of snow resources. Natural snow can make tourists more aware of the importance of the environment [75]. On the contrary, artificial snow weakens people’s sense of urgency and crisis regarding environmental protection [74]. It has been suggested that, at the individual level, the perception of scarcity refers primarily to the perception and sense of scarce access to resources in terms of quantity, quality, and future availability. Due to the constraints imposed by the climate, seasons, and geographical locations, natural snow is perceived to have a higher intensity of scarcity in terms of its future availability and prolonged accessibility compared to artificial snow. Therefore, individual tourists have a stronger perception of scarcity regarding outdoor snow compared to indoor snow. As a result, place attachment to the destination is more likely to be developed during ski tourism in outdoor ski resorts, eventually contributing to low-carbon behavior.




5.2. Theoretical Contributions


Firstly, this study contributes to the current literature on tourism and low-carbon behavior by examining both low-carbon tourism behavior and low-carbon everyday behavior among ski resort visitors. Ski tourism can be a vivid and positive expression of tourism involvement that enhances individuals’ motivation and incentive to address climate change issues and environmental concerns. Moreover, tourism involvement has a positive effect on tourists’ low-carbon tourism behavior and their everyday low-carbon behavior afterwards. This study, therefore, sheds light on the environmental social value of tourism.



Secondly, this study demonstrates the mediation effects of place attachment and environmental responsibility on the influence of tourism involvement on tourists’ low-carbon behavior. The majority of previously published research examined the impact of carbon information promotion on individuals’ low-carbon behavior. This study, however, used ski tourism involvement as a measure to argue that authentic tourism experiences can lead to place attachment and environmental responsibility, both of which ultimately contribute to low-carbon behavior. Thus, the current study provides a new perspective on the mechanisms behind individuals’ low-carbon behavior.



Finally, this study compared and analyzed two types of ski resort—indoor ski resorts and outdoor ski resorts—to broaden the category of destinations related to ski tourism and low-carbon behavior. The majority of the current literature on ski tourism in China focuses on outdoor ski resorts, examining the impacts of various factors on their development, and rarely makes a distinction between indoor and outdoor ski destinations. With the continued growth of the Chinese ski tourism market, this research assessed both outdoor and indoor ski resorts to determine the effects of different ski environments on visitors’ behavior, thereby enriching the scope and type of research on ski tourism.




5.3. Practical Implications


It is anticipated that the findings of this study will offer insights to governments in terms of the promotion of low-carbon legislation and to practitioners in business management in terms of tourists’ behavioral attitudes. Historically, the majority of governmental campaigns on reducing carbon emissions have been performed at national or global macro levels and have primarily targeted local residents with limited effectiveness and scope. As indicated previously, reducing carbon emissions is an act that is closely linked to individuals, and there is a need to strengthen the awareness of the individual relevance of carbon emission consequences. The development of ski tourism has the potential to boost the tourism industry while also actively guiding the public toward environmental conservation.



Destination managers can encourage tourists to participate in environmental conservation by promoting ski tourism. For instance, in destinations that have already developed ski tourism, local governments can incorporate elements of environmental protection and low-carbon promotion to convey the concepts of low-carbon tourism and environmental conservation to ski tourists. This encourages tourists to connect with nature and develop a love for, and commitment to, protecting the natural environment. It is crucial to improve relevant policies and legislation and advocate for businesses to establish a green tourism image. Controlling the intensity of development by ski-tourism-related enterprises is essential while vigorously promoting outdoor ski tourism activities.



Additionally, destination marketing organizations (DMOs) can collaborate with cities to create a social atmosphere of environmental stewardship. For example, in cooperation with tourist source cities, customized ski tourism programs can be developed based on the needs of tourists from these cities, encouraging their participation in ski tourism and providing education and training on low-carbon and environmental practices. In collaboration with destination cities, emphasis should be placed on the creation of a city brand and the establishment of an image as a low-carbon ski tourism destination. Specific measures should be taken to regulate the behavior of urban residents and provide an incentive for low-carbon practices. Similarly, tourism enterprises can promote tourists’ pro-environmental behavior by offering a greater variety of tourism products. Since outdoor settings have a stronger impact on fostering tourists’ pro-environmental behavior, tourism companies should enhance outdoor skiing facilities and provide diverse skiing activities that are based on natural resources. This will increase tourists’ engagement in ski tourism activities and evoke emotional responses, fostering a sense of place attachment and awakening their conscious awareness of environmental protection. Additionally, while the influence of indoor ski tourism activities on tourists’ pro-environmental behavior may be less significant compared to that of outdoor activities, empirical evidence suggests that indoor ski tourism activities do have an impact. Therefore, when creating indoor skiing environments, companies can utilize virtual technology to enhance the authenticity of ice and snow facilities, thereby inducing changes in tourists’ attitudes. In summary, tourism enterprises should strive to offer tourists a greater quantity, higher quality, and wider range of ski tourism products.



Lastly, in terms of tourists’ attitudes, it is important to strengthen environmental education before, during, and after their trips, with particular emphasis on education during the trip itself. When tourists are actively engaged in the specific tourism environment, their attitudes and behaviors are most likely to change, and their connection with the environment becomes stronger. Integrating environmental education into ski tourism activities can effectively evoke a sense of responsibility and identification among tourists, leading to more noticeable pro-environmental behaviors.




5.4. Limitations and Future Research


This research does have limitations that can be modified and explored further in future research. To begin with, this study analyzed tourists’ psychological perceptions in the tourism context using place attachment. However, it did not investigate them in relation to objective factors, such as the timing of implementing low-carbon behavior, monetary costs, and policy support. Moreover, this study only conducted research in the same latitude region and did not compare and analyze different places across latitudes. Future research could investigate skiers from cities with different dimensions. Due to the correlation between low-carbon behavior and morality, respondents to self-response questionnaires often overestimate ethical behavior. Therefore, the observation method can be used to observe actual environmental behavior, which will increase the data reliability and credibility.
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Figure 1. Research framework. 
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Figure 2. Results of the theoretical model and path coefficient. Note: LTB: low-carbon tourism behavior; LEB: low-carbon everyday behavior; *** p < 0.001. 
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Table 1. Sample characterization statistics (N = 422).
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Items

	

	
Frequency

	
Percentage






	
Gender

	
Male

	
173

	
41.0%




	
Female

	
249

	
59.0%




	
Age

	
Under 18

	
6

	
1.4%




	
18–25

	
137

	
32.5%




	
26–30

	
141

	
33.4%




	
31–40

	
89

	
21.1%




	
41–60

	
37

	
8.8%




	
Above 60

	
12

	
2.8%




	
Education

	
College and below

	
72

	
17.1%




	
Bachelor’s degree

	
294

	
69.7%




	
Postgraduate and above

	
56

	
13.3%




	
Monthly income

(CNY)

	
Less than 5000

	
102

	
24.2%




	
5001–8000

	
193

	
45.7%




	
8001–17,000

	
95

	
22.5%




	
17,001–30,000

	
28

	
6.6%




	
30,000+

	
4

	
0.9%




	
Ski facility setting

	
Outdoor

	
258

	
61.1%




	
Indoor

	
164

	
38.9%
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Table 2. Statistical analysis results (mean, standard deviation, and correlation coefficient).
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	Variable
	Cronbach’s α
	Mean
	Standard Deviation
	1
	2
	3
	4
	5





	1. Tourism Involvement
	0.945
	5.467
	0.934
	0.82
	
	
	
	



	2. Place Attachment
	0.929
	5.511
	0.897
	0.67
	0.81
	
	
	



	3. Environmental Responsibility
	0.944
	5.635
	1.095
	0.48
	0.45
	0.88
	
	



	4. Low-Carbon Tourism Behavior
	0.943
	5.454
	1.137
	0.62
	0.56
	0.47
	0.86
	



	5. Low-Carbon Everyday Behavior
	0.931
	5.563
	0.982
	0.59
	0.58
	0.57
	0.58
	0.84







Note: N = 422, values on the diagonal are the square root of the mean variance. All correlation coefficients were significant at the 0.001 level.
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Table 3. Results of the confirmatory factor analysis.
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Variable

	
Items

	
Mean

	
Standard

Deviation

	
Standard Factor Loading

	
AVE

	
CR






	
Tourism Involvement

	
Skiing is fun.

	
5.528

	
1.031

	
0.610

	
0.67

	
0.947




	
Skiing is one of the most satisfying things I have ever done.

	
5.429

	
1.063

	
0.776




	
I really like skiing.

	
5.41

	
1.072

	
0.812




	
One of my leisure activities is skiing.

	
5.36

	
1.244

	
0.845




	
I am willing to spend time and energy skiing.

	
5.493

	
1.109

	
0.834




	
I like to discuss things about skiing with others.

	
5.498

	
1.107

	
0.847




	
Skiing can show my personality.

	
5.509

	
1.138

	
0.846




	
Skiing can let me express myself.

	
5.528

	
1.113

	
0.858




	
Skiing can let others know what kind of person I am.

	
5.450

	
1.186

	
0.864




	
Place Attachment

	
I am very satisfied with the snow resources here.

	
5.618

	
1.098

	
0.797

	
0.654

	
0.930




	
Snow has a special meaning for me.

	
5.481

	
1.093

	
0.787




	
If possible, I would like to extend the skiing time.

	
5.583

	
1.097

	
0.797




	
This is the best place for skiing.

	
5.448

	
1.105

	
0.827




	
Compared with the surrounding areas, the snow here meets my play needs.

	
5.517

	
1.005

	
0.837




	
I cannot get the present skiing feeling and experience in the surrounding areas.

	
5.469

	
1.062

	
0.805




	
In my spare time, I would like to ski here.

	
5.460

	
1.026

	
0.814




	
Environmental Responsibility

	
I will try my best to shoulder the responsibility of saving resources and protecting the environment.

	
5.794

	
1.292

	
0.896

	
0.775

	
0.945




	
I will take the initiative to learn about environmental protection.

	
5.628

	
1.273

	
0.901




	
Although my own influence is very small, I also want to contribute to environmental protection.

	
5.626

	
1.129

	
0.883




	
I think low-carbon consumption helps to improve the ecological environment.

	
5.604

	
1.123

	
0.861




	
I think low-carbon consumption will reduce environmental pollution.

	
5.526

	
1.230

	
0.853




	
Low-carbon Tourism Behavior

	
On ski trips, I mostly use public transportation.

	
5.588

	
1.392

	
0.784

	
0.742

	
0.945




	
On ski tours, I mostly choose green hotels.

	
5.472

	
1.181

	
0.831




	
During ski tourism, I mostly choose tourism projects with low-carbon emissions.

	
5.571

	
1.313

	
0.895




	
When skiing, I save energy and do not use disposable products.

	
5.434

	
1.285

	
0.883




	
On ski tours, I tend to buy tourist souvenirs with simple packaging.

	
5.405

	
1.248

	
0.862




	
During ski tourism, I always promote low-carbon tourism with my peers.

	
5.258

	
1.287

	
0.914




	
Low-carbon Everyday Behavior

	
Compared with the past, I have encouraged more people to have low-carbon actions.

	
5.713

	
1.129

	
0.800

	
0.700

	
0.933




	
Compared with the past, I have reduced the use or production of paper.

	
5.564

	
1.001

	
0.801




	
I try more to use public transportation, carpooling, or bicycles instead of cars.

	
5.524

	
1.259

	
0.828




	
Compared with the past, I am more willing to support environmentally friendly products.

	
5.547

	
1.114

	
0.846




	
Compared with the past, I am more willing to contribute my money, energy, and time to support environmental protection.

	
5.505

	
1.169

	
0.882




	
Compared with the past, I pay more attention to energy conservation.

	
5.524

	
1.142

	
0.850
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