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Abstract

:

Sustainability is increasing in importance in relation to the competitiveness of winter tourism, particularly when considering mountain destinations. Exploring in more detail winter tourism related to ski resorts, operators are especially concerned about environmental issues caused by climate change. Therefore, they have gradually become aware of the importance of finding adequate solutions to cope with such issues as well as being able to sensitize tourists. The main goal of this paper is to analyze the different sustainable tools that can be adopted by the ski industry. In this field there appear to be two main approaches. The first line is that of sustainable labels being applied to local ski resorts; whereas the second consists in operators—such as the managers of cable cars—making use of specific labels or management systems that are environmentally oriented.
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1. Introduction


The issues related to environmental sustainability are becoming an increasingly critical factor impacting the competitiveness of the ski industry, affecting resorts of all sizes. In the last few years, the most important determinant of this increasing awareness is probably due to the consequences of climate change on mountain regions and, consequently, on the ski industry. It has been some time since this activity has been considered by international bodies as being one of the most vulnerable to climate change [1,2], although some authors have been studying this phenomenon and its implications for tourism and evaluating the implications of climate change for ski resorts and the responses adopted by the organizations in Europe [3,4,5,6,7,8,9], North America [10,11,12,13], Asia [14,15], Australia, and New Zealand [16,17]. Among all the “adaptive” strategies adopted by ski resorts—divided into technical, economic policy, institutional, managerial, planning, legal, and behavioral [18,19]—and in particular thanks to snowmaking installations [20,21,22], it has been partly possible to cope with the problem posed by the shortened ski season due to the lack of natural snow. Some researchers, basing their findings on provisional models for North American tourist destinations, affirm that not all mountain resorts will necessarily be interested in the phenomenon of climate change; consequently, the impact on the ski season may, in some cases, be only moderate [10,11,23]. Modelling two different climate change scenarios for three ski resorts in Québec, Scott et al. [11] report that in accordance with the warmest scenario the ski season losses for the 2020s varied from 13% to 15% and concluded that even the warmest climate change hypothesis “poses only a very minor risk to ski operations at each of the three study areas”. Similar conclusions [10] are highlighted for four out of six ski resorts in Eastern North America. In this context, snowmaking is able to increase the number of skiable days, reducing, by contrast, the vulnerability of the ski resorts [20,24]. The same studies, however, assert that the concurrence of several factors [11], including the location and above all the economic and environmental stress deriving from the intense use of snowmaking, will pose a critical threat to the economic sustainability of several ski resorts in the coming years [5,25]. As Abegg et al. [26] point out, the costs of snowmaking are important, especially for the small and medium-size installations, and can be divided into three different factors: investment, operational, and maintenance costs. According to Hahn [27], 1 m3 of artificial snow (including amortization, energy, and personnel costs) has a cost between EUR 3 and 5 and in Switzerland, for instance, for each km of ski run, an investment of about EUR 650,000 is considered normal. Steiger and Mayer [28] report how in the winter season of 2006–2007, the Tyrolean ski industry invested EUR 55 million in snowmaking. Pickering and Buckley [16], using as a parameter a cost of US $131,000 for a single snow gun, estimate US $82 million in investments in the snowmaking infrastructure for six main resorts of the Australian Alps (without taking into account water and energy costs). In their study of six main ski resorts in Eastern North America, furthermore, Scott et al. [10] point out two different scenarios: the 2020s and the 2050s. In the 2050s high impact scenario, “snowmaking costs more than doubled at 4 of the study areas”: from Québec City (105%, in Québec) to Thunder Bay (146%, in Ontario).



Moreover, snowmaking seems to contradict both the general political consensus concerning the need to mitigate the effects of climate change and the paradigm of sustainable tourism [29], formally inaugurated by the Charter of Lanzarote in 1995 and further defined by the World Tourism Organization-United Nations Environment Programme (UNWTO-UNEP) [30]. In fact, as far as the environmental implications of snowmaking are concerned, it is possible to identify two main aspects among the others: water consumption and energy consumption. In its last report, the Commission Internationale pour la Protection des Alpes (CIPRA) [31], citing a previous work carried out by Teich [32], reports that one hectare of technical snow (with a thickness of 30 cm) needs between 600,000 and 1.5 million liters of water and between 5000 and 27,000 kWh of electricity.



When confronted with such an important theme, operators answer with different messages. Trawöger [33] shows that the main stakeholders in the ski industry in the mountain area of Tyrol are not unduly worried about climate change, not having perceived this phenomenon as a danger. Climate change is supposed to produce repercussions on a global rather than on a local scale and innovation in the field of snowmaking is considered adequate to compensate for the absence of natural snow [10,34]. On the other hand, in their conclusions, Morrison and Pickering [22] point out how the winter tourism industry is aware that the perceptions of their vulnerability to climate change are more damaging than the impacts; the industry concentrates its attention especially on marketing strategies able to communicate to stakeholders their ability to cope with climate change thanks to the snowmaking technologies. These results are similar to those found in a previous study by Bicknell and McManus [35].



In fact, some studies underline the importance of reliable snow conditions for skiers [36] and the behavior of the experienced and core skiers to engage in spatial substitution [13], concentrating to those ski resorts that are still operable. Moreover, not only do tourists take into consideration the reliability of the snow conditions, but they also start to pay attention to the social and environmental dimensions of sustainability. According to Hopkins’ conclusions [37], snowmaking may be viewed, in the long term, as a (mal) adaptive strategy, in the sense that “it may exacerbate the underlying causes of climate change”.



In order to face the present and future threats, the ski industry may rely on tools created to implement the concept of sustainability in the business activity: the Management Systems (MSs) standards and ecolabels. In fact, the MSs standards and ecolabels consider greenhouse gas emission as an environmental variable to control and improve and can help the ski industry in minimizing the environmental impact as well as communicating to tourists this awareness. As a consequence of the extension of the sustainability concept to the tourist sector, the application of MSs standards and ecolabels—which were initially intended for industrial activities—has been extended to the tourist sector itself. Gradually, these tools have become useful for any type of tourist activity, including ski resorts and installations. In accordance with these general considerations, this work is organized as follows.



Section 2 contains the literature review concerning firstly the environmental tools implemented in the hospitality industry and secondly focusing on the ski industry.



Section 3 deals with the general aim and the methodological approach of the study.



Section 4 reports and discusses the results, concentrating its attention on the comparison of the different environmental tools available for the ski industry.



Finally, the conclusions present the strong points as well as the limitations of the research, pointing the way for further researches.




2. Literature Review


2.1. Environmental Management Tools in the Hospitality Industry


The issue of the environmental dimension of sustainability has benefited from a strong attention to hospitality research [38,39,40]. The reasons why a hotel may be interested in this theme are ascribable to three main factors: manager’s disposition [41], affiliation to a hotel’s chain [42], or the location of the hotel [43].



Independent of the motivations, in this field, particular attention has been paid to the development and implementation of two main types of tools.



On the one hand, attention has been given to the design of management tools which are in compliance with international standards (especially ISO 14001:2015 Standard [44] and EMAS–Eco Management and Audit Scheme-Regulation [45]) and which are also capable of being implemented in the tourism industry [46]. These standards, formulated with reference to a specific policy goal, necessitate the creation of a management system, which is divided into four phases according to the Deming Cycle methodology: Plan, Do, Check, and Act [47,48,49]. The relationship between hospitality, tourism, and environmental and/or sustainable systems is widely debated and sometimes criticized [50,51,52,53,54]. As far as environmental certifications are concerned, Marimon et al. [55] show that in the hotels and restaurant section of the European Accreditation code (EAC), the number of such certifications rose from 105 in 1998 to 1,078 in 2008, showing an increasing interest by operators in this sector. Only Italy achieves, in 2016, 573 ISO 14001 certifications in this specific sector [56]. With respect to EMAS, there were only 28 hotels and 10 camps meriting this award [57].



On the other hand, researchers in the field of hospitality have shifted their attention to other types of tools such as ecolabels [58,59]. Ecolabels provide some benefits for the tourist industry, and more generally for society, in terms of image, competitiveness, and quality [60] in order to mitigate the negative effects of tourism [59]. Within the past 20 years, however, there was a proliferation of these kind of tools [58] and, according to Font [61], by the late 1990s, there were already more than 100 ecolabels for tourism, hospitality, and ecotourism. More recently, Ecotrans (an independent non-profit European network of experts and organizations), in its dedicated Internet portal (Destinet), reports more than 100 ecolabels for sustainable tourism all over the world. This general development has also specifically aroused interest in the mountain “environment”. The hotel industry, therefore, has witnessed the proliferation of many different “eco-friendly”, “quality”, or “sustainable” labels; however, such myriad instruments, with their different scopes and criteria, have historically caused confusion to guests [62]. Furthermore, in some cases such labelling has been specifically focused on the lodging sector [63], also taking into consideration mountain facilities such as mountain huts [64,65,66], highlighting both the strong and weak points in their application [67].




2.2. Environmental Management Tools for the Ski Industry


If attention is specifically paid to the ski industry, during the past years, emphasis has been devoted to the relationship between environmental sustainability and the mountain/ski resorts [68,69,70], in some cases related to the visitors’ perceptions of the Voluntary Environmental Programs (VEPs) [71,72].



As far as the VEPs for the ski industry (MSs or eco-labels) are concerned, some scholars concentrate their attention on evaluating the implementations of a specific tool [73,74,75,76], and few studies aim at analyzing simultaneously the different adoptable tools [77,78]. In this field, however, it is possible to note some similarities in the types of tools that can be used by the ski operators. In fact, the ski industry can implement tools strictly designed for ski lifts, cable cars, etc. and also models useful for ski resorts, taking into consideration management systems as well as eco-labels devoted to sustainability.





3. Materials and Methods


The paper aims at analyzing the different “sustainable” tools that can be adopted by the ski industry. Although several attempts have been carried out to compare different instruments, or at least the most representative ones [62], great difficulty in carrying out this exercise persists. This is probably due to the absence of a common standard that can provide both a univocal methodological approach (for example, giving criteria based on the Life Cycle Assessment methodology) and a common terminology [77,78]. This non-homogeneity in the adopted tools implies some difficulties in deciding which of them are useful to the ski industry. A second consequence of the confusion in this area stems from the lack of communication about environmental awareness to stakeholders, above all tourists.



In the analysis of the different tools available to the ski industry, starting from the classification provided by Luthe [77], a comparative approach was adopted, in order to allow for the comparison of common points as well as the identification of some critical aspects.



The analysis proposed in the results and discussion is not representative of the global ski industry. In fact, we decided to pay particularly attention to those tools that are adopted or are adoptable by ski resorts rather than tools and labels relevant for a specific part of a resort. As far as the geographical extension is concerned, the reference environment of the analysis is the Alps. In this general framework, the label Sustainable Slopes, sponsored by the American National Ski Areas Association, represents the unique exception, for two main reasons. Firstly, it is the only label specifically focused on the ski resort, with a deep analysis of the typical ski resorts’ processes, and, secondly, for the large adhesion showed by the operators.




4. Results and Discussion


Two main approaches are recognizable: some tourist destinations rely on the application of sustainable labels to a mountain resort whereas other destinations depend on environmental systems that can be adopted by the management of a cable car or a mountain municipality. Furthermore, there are some tools specifically focused on the audit phase (Audit Process) or on the communication process (Global reporting Initiative); however, with respect to the latter, there are no available examples of implementation in the ski industry and, therefore, the issue is not addressed in this work.



All these tools, however, can be considered as VEPs.



Table 1 identifies the most important tools, whereas Figure 1 shows the same tools, separated according to area of application.



4.1. Systems for Environmental Management


It is possible to identify three different tools in this field: the ISO 14001:2015 Standard [44] on Environmental Management Systems, the European Eco-Management and Audit scheme (EMAS) Regulation 1221/2009 [45], and the ISO 50001:2011 Standard [79], focused on the Energy Management System. All of these tools are founded on the Deming Cycle approach, under the umbrella of continual improvement. The most important distinction between ISO 14001 and EMAS is represented by the different degree to which the organization’s environmental profile is required to be communicated to stakeholders.



In fact, EMAS Regulation requests the issuance of an Environmental Declaration, containing the details of the processes, the assessment of the environmental variables, and the organizational objectives and targets. By contrast, in the ISO 14001 context [44], the organization has to publish to the citizens a general Environmental Policy, containing the general vision of the top management on the environment. As far as ISO 50001 [79] is concerned, this standard provides a framework of requirements for organizations to achieve a number of energy-oriented goals: to develop a policy for the more efficient use of energy, to use data to better calculate energy consumption, to measure the results of such consumption, and to identify new targets and objectives for the management of energy. As already mentioned, these tools can be adopted by the management of cable cars as well as mountain municipalities. In the first case, the application of these standards by the ski industry showed a low level of adherence (in Italy, for example, the most recent official data by Accredia [56] reported only five cable cars with an Environmental Management System certified according to ISO 14001 [44], four of which were in the Trentino Alto Adige Region).



In the second case, the adoption of ISO 14001 [44] by the municipalities has witnessed an interesting evolution (in Italy, there are about 260 Municipalities certified as compliant with ISO 14001 EMS [56], 176 with EMAS [57]), and only one with ISO 50001 [56]); there are now several mountain municipalities involved in the process of achieving environmental compliance, even where they do not directly run ski installations [55].



Furthermore, with the new edition of the ISO in 2015, several structural innovations were introduced, including the life cycle perspective and the risk assessment [44]. In particular, this last issue is defined as the condition of uncertainty in reaching the environmental objectives and it can be divided into two main categories: risks for the environment and risks for the organization [80]. As far as the life cycle perspective is concerned, the analysis of the environmental aspects of the processes should take into consideration the effects in terms of macro-categories of environmental impacts (greenhouse emission, eutrophication, etc.) [44], even if it is not necessary the application of the Life Cycle Assessment (LCA) methodology [81].




4.2. Eco-Labels for the Ski Industry


With respect to eco-labels, it is possible to note a global paucity of tools specifically drafted for the ski industry. Apart from the most important label for the European context—the European Ecolabel which, due to its revision in 2001, will eventually become applicable to accommodation—it is significant that all the relevant tools for the ski industry are related to tourist destinations rather than a single company or cable car. Therefore, the following labels are reviewed in the next few paragraphs: Sustainable Slopes, Alpine Pearls, Flocon Verts, and Green Globe.



4.2.1. Sustainable Slopes


Sustainable Slopes is a project as well as a label sponsored by the National Ski Areas Association (NSAA). NSAA is an American trade association for operators and owners of ski areas covering 325 alpine resorts and representing more than 90 percent of the skier/snowboarder visits nationwide. The Sustainable Slopes project was adopted by the ski industry in 2000 and nowadays there are some 190 resorts participating in the program [82]. The Sustainable Slopes label consists of an Environmental Charter comprising a set of 21 principles and, for each of them, certain specific actions (called “Options for getting there”) are requested. The direct consequence of this process is exemplified by the development of definitions of environmental programs.



Therefore, having regard to their specific characteristics, ski resorts can choose from among them. As the Association reports, the aim of the Charter is not to limit the development of the ski industry, but to define some useful rules for regulating its operation.



This may be the reason why some authors consider it a greenwashing tool or at least a public relations scheme [73]. Studies on this tool seem to be contradictory. On the one hand, after their five-year study Rivera et al. [74] point out how there is not statistical evidence that the ski areas joining the program have higher overall environmental performance or higher scores compared to nonparticipants in the field of pollution management, wildlife, and habitat management. The only statistically significant correlation seems to be related to the higher natural resource conservation performance rates [74]. On the other hand, a study on 20 operators published in 2003 shows the role of the Charter in raising ski industry awareness on the relationship between its activities and the environment [75].




4.2.2. Alpine Pearls


Alpine Pearls is a label of recent creation, thanks to the development of two different European Union Projects by the Austrian Ministry of Agriculture, Forestry, Environment, and Water Management. Both of them are focused on sustainable mobility as a tool to be adopted by mountain municipalities in order to cope with the consequences of climate change in the Alps. The final goal of this label is the creation of a wide network for sustainable mobility- and eco-friendly tourism thanks to a communication and cooperation platform and with the creation, dated 2014, of a network for accommodation establishments [83].



The label specifies two types of criteria, mandatory and “objectives”, divided into five fields [84]:

	
mobility, with 16 mandatory and eight “objectives” criteria;



	
environmental quality, with five mandatory and four “objectives” criteria;



	
nature-biodiversity, with one mandatory and three “objectives” criteria;



	
feel-good quality, with five mandatory and five “objectives” criteria;



	
regional economy and food, with two mandatory and five “objectives” criteria.








Therefore, the criteria consider simultaneously the environmental, economic, and social dimensions of sustainability. The “objectives” criteria are intended to provide the municipalities with the opportunity to enhance specific areas. Furthermore, there is a precise intention to consider the effects of tourist installations and certain of the mandatory criteria are specifically aimed at evaluating and minimizing the environmental consequences of the linked ski area. Alpine Pearls, therefore, can be considered a hybrid label because, even if mandatory criteria were elaborated for tourist installations specifically connected with winter tourism, the vision of the tool is related to the territorial area as a whole with a prevalent focus on mobility. At the beginning, there were 17 municipalities involved in the process; that number rose to 30, spread over seven different countries, half of which are located in the Italian North Regions.




4.2.3. Flocon Vert


Flocon Vert is a label for mountain resorts created in 2011 by the Mountain Riders Association. This label has actually excited the interest of four mountain resorts: Villars, in the Swiss massif of the Alpes Vaudoises, Les Rousses, Chatel Portes du Soleil and the Vallée de Chamonix-Mont-Blanc, in the French Alps. Flocon Vert aims at being a tool for the sustainable development of mountain resorts, with a specific focus on winter destinations. In order to join the label, it is necessary to prepare a dossier and surrender to an audit visit carried out by a third, and independent, body. The label takes into consideration 31 main criteria (core) and 11 “bonus” (optional) criteria: this last type of criteria, however, are destined to become “core” for the same resort in the following years. Not only does the label include environmental aspects, but also social ones. The core and bonus criteria are divided into seven categories: transport, planning, energy, water, waste, social, and territory [85].




4.2.4. Green Globe


Green Globe is the label for sustainable travel and tourism. It was created in 1992 after the United Nations Rio de Janeiro Earth Summit in 1992 and it is based on the Agenda 21 principles. In 2008, an American company bought Green Globe and the certification is now known as EarthCheck (EC) [86]. The Green Globe Standard includes 41 core criteria divided into four main sections: Sustainable Management, Environment, Social/Economic, and Cultural Heritage [87]. The applicable indicators vary by type of certification, geographical area as well as local factors. The conformity with Green Globe Certification's standard is verified by an independent organization (third party), according to the international standard ISO 19011 [88] (Guidelines for auditing management systems). Apart from the ISO 19011, Green Globe is also based on ISO 14001 and ISO 9001 (Quality management systems–requirements) [87].



This label is adopted by one mountain resort: Tigne in the French Alps that joined the certification program in November 2015 [87].





4.3. Audit Process


The Pro Natura-Pro Ski Foundation was established in 1999. Its principal goal is studying the relationships between the ski industry and the environment. Starting from this general aim, the foundation is carrying out a project focused on Eco-Audits in ski areas, which are envisaged as useful tools for checking the impact of the ski industry on the environment. This activity is being carried out in collaboration with the Austrian University of Bodenkultur, Institut für Landschaftsentwicklung, Erholungs-und Naturschutzplanung (Institute for the Development of Landscape, Tourism, Conservation and Plan of the Environment). The methodology is strictly connected with the logic of environmental management systems and is congruent with ISO and EMAS; it thereby validates the Deming Cycle approach, which, in this case, is divided into environmental policy, environmental assessment, program, management system, and environmental declaration [89]. Until now, this process has been applied to five areas, two in Austria, and one each in Germany, France, and Switzerland.



Figure 2 and Figure 3 show the comparison of the aforementioned tools, highlighting the common points related to the three pillars of sustainability (environment, social, and economy) and the systemic approach (if present).



As reported in Figure 2 and Figure 3, each tool is capable of considering the environmental implications of the different activities related to a ski area. The selected level of analysis depends on the specific aim of the tool under consideration. Sustainable Slopes and Flocon Vert are labels specifically created for ski areas and necessitate a deep analysis of the typical processes related to skiing. If confronted, it is possible to affirm that Sustainable Slopes appears to be more complete in its analysis of the core processes related to the ski resorts. In fact, it recognizes all the environmental implications of the operational processes, divided into snowmaking, facilities, lifts, and vehicle fleet (where necessary), taking into account in the meantime the planning, design, and construction of the trails, base areas and facilities. On the other hand, it covers only one dimension of sustainability. Therefore, even if the Flocon Vert seems to be less complete in the core processes analysis and their ecological implications it adds seven social requirements connected to accessibility, family, seasonal employers, and handicap, showing a wider approach.



As previously mentioned, the Green Globe label was not specifically created for ski resorts but more generally for sustainable tourism. The presence of the first certified ski resort may be a starting point for the development of this label in this kind of activity. In fact, not only does Green Globe cover a wide range of environmental (17 elements) and social/economic (13 elements) criteria, but also considers the most important MSs in its structure (Quality Management System and Environmental Management System). Therefore, it is no wonder that the first set of criteria, containing nine elements, has been called Sustainable Management and, among them, the first two criteria are about the necessity to implement a long-term sustainability management system and legal compliance. These two last concepts are the core of an environmental MS certification in accordance with 14001 Standard or the EMAS Regulation. Therefore, Green Globe appears to address the dynamic approach typical of the MSs, useful in order to operate and reach environmental objectives and targets, but also for communicating the managerial policy, creating a sort of hybrid model between MS and label.





5. Conclusions


In conclusion, all the tools considered in the study contained both strong and weak points. At the same time, it seems that there is not a tool able to deal completely with the concept of sustainability.



It is the authors’ opinion that the 2015 edition of the ISO 14001 [44] may become an important tool for management thanks to its new perspective. In fact, it is the life cycle perspective that can help the operators of the ski industry to better understand the relationship between the processes and the macro-categories of environmental impacts, especially in terms of climate change, which is one of the most debated topics among researchers. Moreover, it might help to fill the aforementioned gaps about the common terminology and the univocal methodological approach, underlined by Luthe [77,78]. Secondly, the risk-based system may also help the operators to evaluate risks not only for the environmental consequences, but also for the company itself in terms of business continuity, corporate image, etc.



As mentioned previously, the environmental management should be integrated with indicators regarding social aspects in order to have a more complete perspective of all the issues concerning the ski area.



The paper aims at presenting a first analysis of the tools available to the ski industry, starting from the consideration that environmental concerns will stimulate innovation and that innovation itself can be divided into technical and managerial innovation. Not only is the analysis of the “state of the art” useful for comparing tools, but also in order to draft new trends in the evolution to a risk-based system.



As with all research, this study contains some limitations. First of all, it should be completed by an “in the field” analysis of selected case studies.



Furthermore, research should be focused on actual case studies for the purpose of assessing the perception of these tools by ski industry operators and tourists themselves. As far as tourists are concerned, in their study at the Mt. Bechelor ski area, Little and Needham point out that most skiers and snowboarders are not highly knowledgeable of VEPs [71].
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The following abbreviations are used in this manuscript:



	CIPRA
	Commission Internationale pour la Protection des Alpes



	EAC
	European Accreditation Code



	EC
	EarthCheck



	EMAS
	Eco-Management and Audit Scheme
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	International Organization for Standardization



	LCA
	Life Cycle Assessment



	MS
	Management System



	NSAA
	National Ski Areas Association



	OECD
	Organization for Economic Co-operation and Development



	UNEP
	United Nations Environment Programme



	UNWTO
	World Tourism Organization



	VEPs
	Voluntary Environmental Programs
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Figure 1. Sustainable tools for the ski industry and their area of application. 
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Figure 2. Tools for the ski industry: A comparison on environmental aspects. 
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Figure 3. Tools for the ski industry: A comparison on social aspects and communication strategies. 
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Table 1. Sustainable tools for the ski industry.
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Tools

	
Name

	
Application

	
Aspects Taken into Account






	
Management systems

	
ISO 14001 Standard [44]

	
Company/territorial area

	
Environment




	
ISO 50001 Standard [79]

	
Company/territorial area

	
Energy




	
EMAS Regulation [45]

	
Company/territorial area

	
Environment




	
Eco-labels

	
Sustainable Slopes

	
Ski resort

	
Environment




	
Flocon Vert

	
Ski resort

	
Sustainability




	
Alpine Pearls

	
Ski resort

	
Sustainability




	
Green Globe

	
Ski resort

	
Sustainability




	
Audit Process

	
Pro-natura pro ski

	
Ski resort

	
Environment




	
Reporting

	
Global Report Initiative 1

	
Company

	
Sustainability








1 No known company involved.
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