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Abstract
Climate change has been referred to as the ‘greatest challenge to the
sustainability of the global tourism industry in the 21st century’ (UNWTO‐UNEP‐
WMO, 2008). As a result, climate change is one of the most widely discussed
environmental and sustainable development topics today. The winter tourism
industry has been repeatedly identified as being vulnerable to climate change. The
implications for winter tourism include a lack of snow in winter sport destinations,
increased snowmaking and operational costs, shorter winter sports season,
decreased visitation, and the potential for a loss of ski area operations.
The intent of this study was to understand the adaptive behaviours of
skiers/snowboarders taken in response to climate conditions. More specifically the
objectives of this research were: to examine how skiers/snowboarders have
responded to changing snow conditions in the past as well as how they may react in
the future, to understand the role of substitution (time, place, activity) within
specific behavioural responses to both past and future snow conditions, and to
examine the extent to which activity commitment and place loyalty influence
climate‐induced behavioural change.
Skier/snowboarder surveys were distributed at seven resorts in the New
England states of Vermont and New Hampshire during the winter months of
February and March 2010. A total of 572 surveys was collected and analyzed. The
research findings revealed that skiers and snowboarders in New England are very
loyal to their preferred winter resorts and are extremely loyal to the New England
region. Only a small percentage of respondents said that they would travel outside
New England to find better snow conditions. The level of a skier’s/snowboarder’s
involvement in the sport, as well as their level of destination loyalty were also found
to be important determinants of substitution behaviors.
As climate change causes more significant changes to the mountain
landscape and snow conditions, understanding how different tourist segments react
to climate change and related environmental change is important for various
iii

tourism stakeholders: ski resort managers, nearby communities and also states that
are dependent on this winter tourism revenue.
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Chapter 1: Introduction
One of the most widely discussed environmental and sustainable
development topics today is climate change. The most recent major report
published by the Intergovernmental Panel on Climate Change (IPCC) ‘Climate
Change 2007’ concluded that ‘the warming of the climate system is unequivocal, and
is now evident due to increases in average air and ocean temperatures, widespread
melting of snow and ice, and rising global average sea levels’ (IPCC, 2007, p.30).
The IPCC (2007) estimated that the global mean temperature increased by
0.74°C during the past 100 years. However, in only the last 50 years, this warming
trend has occurred at twice this rate (IPCC, 2007). Eleven of the last twelve years
(1995‐2006) rank among the warmest years in the instrumental record of global
surface temperature since 1850 (IPCC, 2007). Average global temperatures under a
range of GHG emissions scenarios are projected to increase. Based on the SRES
emission scenarios the best estimate is that global average temperatures will
increase 1.8 to 4.0°C by the end of the 21st century (IPCC, 2007). Yet, even an
increase of a few degrees could have detrimental environmental and economic
impacts (IPCC, 2007).
The effects of climate change are projected to have consequences for almost
all natural systems, countries and industries. The IPCC identified several natural
systems and regions that are likely to be especially affected by climate change.
These include: tundra, boreal forest, mountains, Mediterranean types, mangroves,
salt marshes, coral reefs, and the sea‐ice biome (IPCC, 2007). The most vulnerable
industries are those that are climate sensitive (IPCC, 2007). Tourism consists of a
wide variety of activities and assets that are dependent on climate and climate‐
sensitive natural resources. Both the availability and quality of tourism assets can be
affected by the presence or absence of specific conditions associated with weather
and climate (Wall, 1998). As a result, climate change has been referred to as the
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‘greatest challenge to the sustainability of the global tourism industry in the 21st
century’ (UNWTO‐UNEP‐WMO, 2008, p.180).
Climate change is not simply a problem that will threaten the success of
sustainable tourism in the future, as it is already influencing tourism businesses and
travel patterns (UNWTO‐UNEP‐WMO, 2008). Weather conditions influence not only
whether people will participate in certain tourism and recreation activities but also
the quality of their experiences (Wall, 1998). These implications have led to a
rapidly increasing literature on the interactions of climate change and tourism.
According to Scott et al. (2006), the literature doubled between 1995‐1999 and
2000‐2004. The economic value of the tourism industry on a global level has
initiated the commitment of certain governmental agencies, industry leaders and
academic researchers to understand not only the impacts that climatic changes will
have on the tourism industry, but also how tourists will respond to these changes.
According to the UNWTO‐UNEP‐WMO (2008) mountain regions are
important destinations for tourism. Mountain areas are second only to coasts and
islands as popular tourism destinations, generating 15‐20% of annual global
tourism or US$70‐90 billion per year (UNEP‐CI‐WMO, 2007, p.11). Snow cover and
pristine mountain landscapes are the principal attractions for tourism in these
regions (UNWTO‐UNEP‐WMO, 2008). One of the main elements of mountain‐based
tourism is snow dependent recreation activities. The ski industry’s direct revenues
approached $9 billion annually in 2003: $3 billion in the US, $680 million in Canada,
$94 million in Australia, $3 billion in Western Europe, and $1.4 billion in Japan
(Scott & McBoyle, 2007). However, winter and mountain tourism, which rely
heavily on natural resources, have been repeatedly identified as being potentially
vulnerable to climatic changes (Scott, 2005). The implications for winter tourism
include a lack of snow in winter sport destinations, increased snowmaking and
operational costs, shorter winter sports season, reduced aesthetics, decreased
visitation, increased avalanche risk, and the potential for a loss of ski area
operations (UNWTO‐UNEP‐WMO, 2008).
The majority of academic research on climate change and mountain tourism
has focused on the supply side of the ski industry and how climate will impact the
2

ski resorts (Scott & McBoyle, 2007). To date, there have only been a few studies that
have examined how the impact of climate variability and change could influence
tourist behaviors (Koenig 1998, Behringer et al. 2000, Hamilton et al. 2007,
Unbehaun et al. 2008, Shih et al. 2009, & Dawson et al. 2009). A greater
understanding of the adaptive behaviour of skiers/snowboarders to climatic
changes has been deemed essential to assessing the vulnerability of winter tourism
(Scott & McBoyle, 2007 Scott et al., 2008, and Unbehaun et al., 2008). Therefore, the
focus of this research is to fill this gap and add to the recent studies that have
attempted to understand how climate variability and change might influence tourist
(skier/snowboarder) behaviours.

1.1 Research Goal and Objectives
The goal of this research is to understand the adaptive behaviours of
skiers/snowboarders in response to climate conditions. More specifically the
objectives of this research are:
1) To examine how skiers/snowboarders have responded to changing snow
conditions in the past as well as how they may react in the future.
2) To understand the role of substitution (time, place, activity) as specific
behavioural responses to both past and future snow conditions.
3) To examine the extent to which activity commitment and place loyalty
influence climate‐induced behavioural change.

1.2 Study Area
New England was chosen as a study area because of the importance both
economically and culturally of the ski industry in this area (Figure 1.1). When the ski
industry first came to the United States it became established in and around the
northeastern ports of Boston and New York (Leich, 2009). Due largely to its
proximity to Boston, New Hampshire rose as the epicentre of American skiing from
the 1930s into the 1950s (Leich, 2009). Today, there are approximately 103 ski
resorts in the US Northeast ski region, which consists of seven states: Connecticut,
Maine, Massachusetts, New Hampshire, New York, Vermont and Rhode Island,
3

according to the National Ski Areas Association (NSAA). Mountain ranges make up
significant parts of New Hampshire, Vermont, and Maine’s inland regions. Mount
Washington, located in the White Mountains of New Hampshire, is the region’s
highest peak, standing at an elevation of 6284 feet or 1915 meters.

Figure 1.1 Map of the New England Region
The states of Vermont and New Hampshire benefit the most from ski tourism
in New England. Together, the two states receive approximately 6 million ski visits
annually. In New Hampshire, snow is the state’s main tourism draw and skiing has
been named the official state sport (Hamilton et al., 2003). An economic impact
study conducted during the record 2007/08 winter showed a total of $940 million
dollars spent by guests visiting New Hampshire ski areas. Of that total, only
12% was spent directly at ski areas with the remaining 88% spent on ski visit‐
related expenses such as lodging, restaurants, gas, tolls, retail, and other (Ski NH,
2010). Vermont’s motto, “The Green Mountain State,” describes an uneven range in
the western half of the state, with Mount Mansfield at its highest elevation of 4,393
feet or 1339 meters. For the 2007‐08 season Vermont had 4.3 million skier visits.
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Direct spending topped $750 million with $700 million in indirect spending for a
total economic activity, due to skiing, of about $1.5 billion (Vermont Business
Magazine, 2009).
These states rely heavily on ski tourists and the economic value of the ski
tourism industry. Therefore, there is a need to understand what the impact of
climate change will be on the ski industry within New England on both the part of
academics as well as the ski industry and the communities that are highly
dependent on it for jobs and tourism spending. There have been a number of
academic articles that have specifically examined the effects of climate change on
the winter tourism industry in New England. These include: Badke (1991), Hamilton
et al. (2003 & 2007), Scott et al. (2006 & 2008), and Dawson et al. (2009). As a result
of these studies, New England has been identified as being vulnerable to climate
change, especially the southern states within the region. The ski industry has
already begun to see first‐hand the impacts of climate change and how it is affecting
the length of the ski season, the increased energy costs of snowmaking, and the
fluctuating visitor numbers. As a result, the ski industry’s interest in and its
commitment to environmental issues has increased in recent years.
The NSAA created the ‘Sustainable Slopes Charter’ in 1999 and 2000 in an
attempt to define a uniform response to the issues of energy efficiency, water use,
and waste production. Within New England, the charter has been endorsed by ten
resorts in New Hampshire and eight in Vermont. The NSAA has also developed an
awards program honoring ski resorts for their efforts to make the slopes more
environmentally friendly. Their golden award for overall environmental excellence
has been given twice to ski resorts in New England: Jiminy Peak (MA) in 2008 and
Stowe (VT) in 2000. Their silver award for excellence in water conservation has
been awarded to three resorts in New England: Smugglers’ Notch (VT) in 2003,
Stratton (VT) in 1998 and Killington (VT) in 1994. A number of ski resorts in New
England are also offsetting 100% of their green house gas (GHG) emissions in order
to reduce their impact on the environment. These include: Shawnee Peak (ME),
Sugarloaf (ME), Sunday River (ME), Mount Sunapee (NH), Killington (VT),
Middlebury Ski Bowl (VT), Okemo (VT) and Stratton (VT).
5

The implications of climate change on the supply side of the ski industry have
been examined to a large extent. For example, a lack of snow in winter sport
destinations, increased snow making costs, shorter winter sports season, and
decreased aesthetics of mountain landscapes. However, what is far less understood
is how climate variability may affect the demand side of the ski industry. According
to Dawson et al. (2009) during the 2000‐01 and 2004‐05 average ski seasons, US
Northeast ski areas drew more than 13.5 million skier visits. Visitation however,
during the climate change analogue seasons of 1998‐99 and 2001‐02 drew 10.8%
and 11.6% fewer visits respectively (Dawson et al., 2009). This would ultimately
impact ski resorts and nearby cities in New England economically and therefore, it is
important to determine how skiers and snowboarders may adapt their behaviour as
a result of climate change and variability.

1.3 Outline of the Thesis
This thesis consists of six chapters. The introductory chapter outlines the
purpose of the research, the goals and objectives, and the study area in which the
research takes place. The second chapter reviews the main bodies of literature that
have focused on climate change and its impact on the tourism industry (particularly
the winter tourism industry), and tourism/recreation behaviour. The third chapter
discusses the specific research methods that were used for this study. The fourth
chapter summarizes the key findings that emerged as a result of the analysis of the
collected data. The fifth chapter discusses the findings of this study in comparison to
the findings of previous research. The concluding chapter reviews the significant
findings and main conclusions of this study, and discusses opportunities for future
research.
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Chapter 2: Literature Review
This research project incorporates three distinct concepts: sustainable
tourism, climate change, and tourism/recreation behaviors. Climate change is a
topic that threatens the future sustainability of various tourism destinations,
industries, and businesses. Therefore, there is a need to understand how
tourists/recreationalists may react to climate change, so that appropriate planning,
policies, and strategies can be implemented to reduce the level of vulnerability and
ensure the future sustainability of these tourism products. This chapter outlines the
current knowledge on the topics of sustainable tourism, climate change, climate
change and its impact on the tourism industry (particularly the winter tourism
industry), and tourist/recreation behaviour research.

2.1 Climate Change
Climate change is the most important and widespread form of global change
affecting mountain regions. The threat of global climate change to mountain regions
was recognized in the second assessment of the IPCC (IPCC, 1995). Some of the
impacts of climate change that are affecting mountain regions include: glacial
retreat, melting permafrost, elevation of treeline, changes in species composition,
non native species introductions, and increased rates of geomorphic processes
(IPCC, 2007). Substantial decreases in snow and ice have also resulted due to the
warming of our climate. According to the IPCC (2007), mountain glaciers and snow
cover on average have declined in both hemispheres. Northern hemisphere snow
cover observed by satellite over the 1966 to 2005 period decreased in every month
except November and December (IPCC, 2007).
According to the IPCC (2007) mountain snow can be sensitive to small
changes in temperature, particularly in temperate climatic zones where the
transition from rain to snow is generally closely associated with the altitude of the
freezing level. Declines in mountain snowpack in western North America and in the
Swiss Alps are largest at lower, warmer elevations. Mountain snow water equivalent
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has declined since 1950 at 75% of the stations monitored in western North America.
Mountain snow depth has also declined in the Alps and in southeastern Australia
(IPCC, 2007). Ultimately the decreasing levels of snow and the increased melting
conditions of glaciers will place mountain and winter sports destinations at risk as a
result of the projected implications of climate change.
Precipitation patterns have also shifted substantially in recent decades, both
in terms of their amount as well as their intensity. Some areas have received a
greater level of precipitation while others experienced a decline that has resulted in
larger areas being impacted by water scarcity (IPCC, 2007). The IPCC (2007) stated
that precipitation has increased significantly in the eastern parts of North and South
America, northern Europe, and northern and central Asia. The predicted
precipitation patterns might also be unevenly distributed over the year, causing
further concern. For example, larger levels of precipitation might fall during the
winter as rain rather than snow, causing the snow to melt faster resulting in greater
run off (IPCC, 2007).
There is evidence that even with the current climate change policies and
sustainable development practices, global greenhouse gas emissions will continue
to grow (IPCC, 2007) Therefore, there is a need for more extensive adaptation
policies in order to reduce the world’s vulnerability to climate change. The United
Nations World Tourism Organization (UNWTO), United Nations Environment
Program (UNEP), and World Meteorological Organization (WMO) identified climate
change as the ‘greatest challenge to the sustainability of the global tourism industry
in the 21st century’ (UNWTO‐UNEP‐WMO, 2008, p.180).

2.2 Climate Change and Tourism
Tourism has been implemented on a global scale as a vehicle for economic
development. When the industry first emerged, the focus was on the economic
value that tourism could provide, such as foreign exchange earnings, employment
creation, economic diversification, and growth among a variety of other factors
(Sharpley & Telfer, 2004). It was not until the late 1960s and 1970s that the
environmental impacts of tourism began to be realized, yet the focus was largely
8

local in scale, including beach erosion and over‐crowding (Gössling & Hall, 2006). In
1987, the Bruntland Report was published and, since then, the term sustainable
development has been commonly used in the tourism industry (Gössling & Hall,
2006). Sustainable tourism was introduced as an alternative type of tourism that
would address and minimize the environmental and social impacts of tourism. A
variety of other tourism development terms are also associated with sustainable
tourism. These include: green tourism, low impact tourism, alternative tourism, soft
tourism, responsible tourism, nature tourism, and ecotourism (Sharpley & Telfer,
2004). The implementation of these types of tourism in the late 1980s and 1990s
led to a more positive view of the tourism industry and how it could provide
countries with the economic benefits of tourism while also preserving their natural
environment (Sharpley & Telfer, 2004).
The concept of sustainable tourism became popular in the 1990’s. However,
it originated from the wider concept of sustainable development (Swarbrooke,
1999). By 1991 discussions of launching a Journal of Sustainable Tourism had
begun, and its first volume was published in 1993 (Lane, 2009). Sustainable tourism
may be defined as ‘tourism, which is economically viable but does not destroy the
resources on which the future of tourism will depend, notably the physical
environment and the social fabric of the host community’ (Swarbrooke, 1999, p.36).
This implies the objective of achieving a balance between environment, economy
and community issues (Kastenholz, 2004). In many regions of the world, tourism
has had damaging impacts on the natural environment. However, at the same time
tourism can be beneficial to the natural environment by providing a motivation for
environmental conservation (Swarbrooke, 1999). Economically, tourism is a major
industry and foreign currency earner. However, these economic benefits do not
always benefit the host country or community, and vary based on who is employed
in tourism, wage rates, and the degree of leakage from the local community
(Swarbrooke, 1999). The social dimension of tourism has been given less attention
in the sustainable tourism debate. It incorporates equity, equal opportunities, ethics
and equal partners (Swarbrooke, 1999).
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Currently, the concept of sustainable tourism has moved up in the public
agenda. The fundamental reason for this is the recognition that climate change is
happening and that its consequences could be seriously damaging (Lane, 2009).
Those changes could affect very strongly upon tourism and its growth. For the first
time since 1950 tourism’s growth rates are being threatened, and for some regions
the very existence of the tourism industry will be threatened (Lane, 2009). Climate
change is one of the issues facing sustainable tourism and therefore, tourism
research began to examine this topic. The ﬁrst scientiﬁc paper on the potential
implications of climate change for tourism (the impacts of warming temperatures
on the ski industry) was published in 1986 (Wall et al., 1986). However, according
to Scott & Becken (2010) very little progress to advance the understanding of the
implications of climate change for tourism was made over the next decade. Climate
change and tourism scholarship saw substantial growth towards the end of the
1990s, with the number of publications increasing threefold between 1990–1994
and 1995– 1999 (Scott et al., 2005). Then the volume of publications on climate
change and tourism once again doubled between 1995–1999 and 2000–2004 (Scott
et al., 2005), with contributions from North America, Europe and New Zealand.
Tourism and climate change have been described as a two‐way relationship.
On the one hand, tourism has an obligation to minimize its adverse impact on the
environment, by reducing its greenhouse gas emissions. On the other hand, the
changes to the world’s climate will have both direct and indirect influences on many
tourism destinations (WTO, 2003). Researchers have focused on topics that include:
a changing climate and the effects that it has on the attractiveness of a destination
(Maddison 2001, Lise & Tol 2002, Hamilton et al. 2005, Bigano et al. 2006), a
changing climate in the countries of origin and its effect on outbound and domestic
tourism (Scott et al. 2004, Gössling & Hall 2006b, Amelung et al. 2007), tourism’s
contribution to global climate change and ways of offsetting or mitigating these
(Gössling et al. 2007, UNWTO‐UNEP‐WMO 2008, Peeters & Dubois 2010, Mayor &
Tol 2010), and increasing travel costs due to mitigation efforts and its effect on
travel patterns(Gössling, Peeters & Scott 2008).
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Tourism is sometimes dependent on climatic and natural resources. Beaches
and coastlines, mountains, forests, lakes, oceans, and the scenery provided by these
elements are crucial to the attractiveness of destinations worldwide (Gössling &
Hall, 2006). The quality of these natural resources directly impacts the quality of
the tourism product, particularly so for coastal and ski tourism. Climatic changes
threaten these very foundations of the tourism industry in some locations. As a
result of climate change, the environmental features that are the attractions for
many tourists may be compromised (Gössling & Hall, 2006). Although much
research is still needed on this topic, one thing that is evident is that the tourism
industry must address the effects of climate change. These issues are not just
important for the tourism industry but for the communities that are dependent on
it.
2.2.1 Implications of Climate Change on Tourism Flows and Seasonality
The implications of global climate change for tourism flows and seasonality
are an area of research which has been examined by Hamilton, et al. (2003 & 2005),
Hamilton and Lau (2005), Bigano et al. (2006), and Gössling & Hall (2006b). Climate
considerations can play a major role when choosing specific holiday destinations.
Climate can be both a push and pull factor, and climate change may lead to changes
in seasonality at various destinations. Therefore, it is predicted that climate change
will affect travel behaviour. According to Gössling and Hall (2006b), there are two
types of publications on this topic. One assesses the consequences of climate change
for the tourism industries in relation to demand and the other focuses on tourists
and their response to climate change.
Weather and climate affect tourists and the desirability of tourist
destinations in different ways. Weather affects the tourist experience and holiday
satisfaction, as well as key aspects of tourism operations, including infrastructure,
activity programming and operating costs (Scott, et al. 2007). Hamilton et al.
(2003), found that the majority of tourists stated ‘climate’ was an important factor
when making travel decisions. The article also indicated that, overall, tourists
viewed rain and storms as the most important factors influencing travel decisions,
11

with large percentages of the tourists ranking these as a huge or major influence
(Hamilton et al., 2003). Some destinations may suffer in terms of attractiveness due
to climate change (for example, a loss of snow at ski resorts). However, for other
destinations climate could also lengthen the season for many outdoor recreational
activities including camping, golf and visits to national parks (Scott & Jones, 2007
and Scott et al., 2007a).
‘Anticipated impacts include a gradual shift in preferred destinations to
higher latitudes and to higher elevations in mountainous areas. Tourists from
temperate nations that currently dominate international travel (e.g., Northern
Europe) are expected to spend more holidays in their home country or nearby,
adapting their travel patterns to take advantage of new climatic opportunities closer
to home’ (UNWTO‐UNEP‐WMO, 2008, p.104). ‘This shift in travel patterns would
have three important implications: proportionally more demand for temperate
nations, proportionally less demand for warmer nations which are now highly
frequented by tourists from temperate regions, and a net reduction on the total
number of international tourists. In warmer countries, the reverse would occur, as
these nations would attract less tourists from temperate regions and would have
increased outbound travel’ (UNWTO‐UNEP‐WMO, 2008, p.104). Scott et al. (2004)
found that there would be a shift in the 2080s where the boundary between the
summer peak and bimodal zones shift further north to the Canadian border. The
winter peak boundary also shifts north to northern Texas and coastal areas of
Georgia and South Carolina. This would allow certain destinations such as these to
capitalize on their warmer climates.
It is thought that for many travelers, weather conditions at the destination are
central to overall trip satisfaction, although further research to understand the
influence of weather on consumer travel satisfaction is required. Seasonal climate
fluctuations at tourism destinations and at high latitude source regions are
considered a key driver of the seasonality of global tourism demand (Gössling &
Hall, 2006b). There will be winners and losers in terms of various tourism regions
and sectors that emerge as a result of future climatic changes and as a result of both
the industry and tourists ability to adapt. Therefore, the crucial question will be, “To
12

what extent can destinations capitalize on the climatic improvements in order to
attract tourists during the off seasons to lessen the impact on the environment
during the peak season?” (Amelung et al., 2007)
2.2.2 Implications of Climate Change on Destination Choice
Climate is an important factor of international tourism, and tourism
researchers have recently examined the importance of climate in destination choice.
According to Hamilton and Lau (2005) there are economic modeling studies that
involve estimating the demand for destinations using, among other things, climate
variables (Maddison 2001, Lise & Tol 2002, Hamilton et al. 2005, Bigano et al. 2006).
Related to these studies are global models of tourism flows that include temperature
as a determinant of the flows of tourists between countries (Hamilton et al., 2005).
There are also studies that use tourism climate indices to predict the effect of a
changed climate on tourism demand (Braun et al. 1999, Scott & McBoyle 2001 &
2004, Amelung & Viner 2006)
Hamilton and Lau (2005) reviewed 25 destination studies, and found that
climate was included as an attribute in 12 studies. Studies that have examined
destination image and include climate/weather as an attribute find that it is one of
the most important components affecting the image of a destination. However, there
are differences in the preferences shown by different types of tourists from different
places. Scott et al. (2007c) examined tourist perceptions of optimal climatic
conditions for tourism and the relative importance of four climatic parameters (air
temperature, precipitation, sunshine, wind) in three major tourism environments
(beach‐coastal, urban, mountains). Preferred temperatures for each of the three
environments varied among respondents and among the three tourism
environments. For a beach holiday, a majority (58 %) preferred a range of between
25‐28°C, while an additional 25 % of respondents preferred temperatures of 30°C
or warmer. In an urban destination, 82 % preferred a cooler daily maximum
temperature of between 19‐26 °C. The preference for mountain destinations was
even cooler, with 84 % identifying a daily maximum temperature of 15‐26 °C as
ideal and 44 % indicating a narrower range of between 19‐22 °C (Scott et al.,
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2007c).
The following studies have focused on how tourists perceive climate change
impacts in various destinations and how this influences their choice of traveling to,
or returning to, these destinations. In a study by Gössling et al. (2005) of tourists
surveyed in Zanzibar, tourists were asked to rate the climate’s importance in their
decision to travel to Zanzibar, more than half rated climate as important. Braun et al.
(1999) investigated how possible climate change effects may influence the choice of
a vacation destination. They provided information to participants that described
potential impacts of climate change on the coastal areas and marine life on the
German coasts of the North and Baltic Seas, in order to determine if this would
change their perceptions of the destination. Braun et al. (1999) found that when
presented with scenarios, respondents were less likely to intend to spend their main
vacation at these destinations. In coastal locations, the impact of climate change was
also projected to adversely affect tourist preferences for these destinations. In
Bonaire and Barbados, more than 75% of tourists were unwilling to return if the
preferred environmental feature at the destination (coral bleaching or reduced
beach area) occurred as a result of climate change (Uyarra et al., 2005). In a similar
case study of Mauritius, Gössling et al. (2007) found that the state of coral reefs was
largely irrelevant to dive tourists and snorkelers, as long as a certain threshold level
was not exceeded. This threshold level was defined by visibility, abundance and
variety of species, the occurrence of algae or physically damaged corals, and was not
exceeded in the case study, despite the fact that considerable damage had already
occurred. However, experienced divers can be assumed to be more critical about
climate change related damage of coral reefs than holiday divers (Gössling et al.,
2007). These articles found that climate is an important factor for tourists when
choosing a holiday destination and climate change impacts might affect their
destination preferences and lead to a shift in destination choice.

2.3 Tourist/Recreation Behaviour
The study of tourist/recreation behaviour has become a significant
contributor to the overall analysis of tourism. Understanding the decision‐making
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and behavioural adaptation of tourists is important for improving the sustainability
of various tourism/recreation industries.
2.3.1 Motivation
From the outset, motivation has been an important topic of leisure and
tourism research (Crompton, 1979). Crompton (1979) observed that ‘it is possible
to describe tourist behaviour and to classify tourists but it is more difficult to
answer the question ‘why’ ‐ the key factor underlying all tourist behavior’ (p. 50).
There are numerous factors that can influence tourist motivation. These include:
cost (both of the tourism product as well as the cost of transport to get there),
amount of leisure time/length of trip, personal, social and situational factors, etc. In
order to classify these motivations the concept of ‘push and pull’ factors have been
applied to explain these tourist motivations. Push factors are those that influence
our desire to travel and the reasons for leaving home. Pull factors are the attributes
at a destination that attract the individual after the decision to travel has been made.
Weather and climate are two main pull factors that affect the length and quality of
tourism seasons. However, future climatic changes may threaten the environmental
resources that draw tourists to a particular destination and the quality of tourism
experiences.
2.3.2 Substitutability
It is important for managers to have an understanding of potential
substitutability in order to predict and mitigate the impacts of these behavioural
changes. The concept of recreation substitution was first introduced in 1974 by
authors Hendee and Burdge. The articles that followed on this particular topic
challenged these authors’ approach to the issue of substitutability, and then
researchers began to shift their focus to how substitutes for recreation should be
identified (Brunson & Shelby, 1993). An important goal of substitutability research
is to understand how people react to constraints on their recreation behaviours.
Vaske, et al. (1990) stated that there are two types of approaches. The first is the
construction of activity types: typologies of substitutable activities derived from this
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approach are based on similarities in participation rates or preference patterns
reported by respondents. The second type is the direct questions method where
respondents are asked to specify their substitutes for a particular activity, or
whether they would not engage in substitution behaviours.
Iso‐Ahola (1986) defined substitution as a psychological choice process that
occurs when “ the originally intended activity is no longer possible and therefore
must be replaced by another behaviour if leisure involvement is to be initiated or
continued” (p.369) However, the substitute activity should be perceived as being as
similar to the original activity as possible. Christensen and Yoesting (1977)
discussed the substitutability concept and how activities with common
characteristics may be substitutable with only a small loss in the level of
satisfaction. Similarly, Manfredo and Anderson (1987) stated that, substitutability is
seen as a matter of degrees not absolutes: perfect substitutes (those resulting in no
loss of satisfaction), and poor substitutes (those resulting in a high loss of
satisfaction), and varying degrees of quality between them. As stated by Iso‐Ahola
(1986) people are better able to cope with the outcomes of occurrences that they
see as unavoidable (bad weather), and ultimately a better level of coping translates
into a greater willingness to substitute. When the need for substitution arises
unexpectedly an individual’s willingness to substitute is lower than when the
substitution is expected (Iso‐Ahola, 1986). Also, the more a person has invested in
the original activity in terms of money, time, and effort, the less willing they are to
replace this participation by another activity or experience (Iso‐Ahola, 1986).
The three main streams of substitution behaviours include: activity
substitution (in which a new activity is pursued), spatial substitution (participating
in a different location than originally intended), and temporal substitution
(participating at a different time or at a different frequency than originally
intended) (Hall & Bo, 2000; Gilbert & Hudson, 2000). These concepts regarding
recreation substitution behaviours are particularly relevant when examining the
influence of climate change on recreational demand change within the ski tourism
sector since all three possibilities could occur.
‘Specialization’, which refers to a continuum and progression of participation
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from the generalist to the ‘specialist’, is thought to play a significant role in
substitution patterns (Bryan, 1977; Scott & Schafer, 2001). A specialist is someone
who would limit their interests to a particular activity, while an unspecialized
individual would exhibit more general recreation interests among a variety of
activities. Individuals who are more specialized within a particular activity are
generally more committed to regular participation, but often require increasingly
particular settings in order to participate at desirable levels (Bryan, 1977; Scott &
Schafer, 2001). Specialists tend to exhibit the most complex motivations and
participation behaviours, as they have more information to draw upon when
making decisions (Williams et al., 1997). Specialization levels can be measured by
past experience and skill level, including the amount and type of events individuals
have participated in (Scott & Shafer, 2001). An individual’s specialization level could
be useful in understanding climate‐induced behaviour patterns, for highly‐
specialized individuals may be expected to have different substitution strategies
than novices.
2.3.3 Destination Loyalty
‘Loyalty’ is seen as a common measurement for investigating commitment to
specific service providers and/or brands (Dimanche & Havitz, 1994; Kyle et al.,
2007). Prichard & Howard’s (1993) Psychological Commitment Instrument (PCI)
provides a rigorous measure of tourists’ commitment to service providers
(Dimanche & Havitz, 1994) through measurement of several antecedent processes
thought to collectively evaluate loyalty. The scale measures both consumer purchase
behaviour as well as attitude towards a service. The multiple items measured within
the scale include, resistance to change, position involvement, volitional choice, and
informational complexity. An individuals’ resistance to change is considered central
to the development of loyalty and is at the core of the scale. Similar to identity
affirmation (MIS), position involvement is evident when an individual’s values or
self‐images are identified within a particular service provider. The link between a
preference and one’s personal values and self‐images is thought to strengthen
resistance to change. Volitional choice is the ability to make decisions freely and in
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the absence of constraints. Loyalty, is also thought to be related to informational
complexity, or how knowledgeable an individual is about a particular service
provider. Vaske (1980) found that as commitment increases individuals are more
likely to change resources (eg. travel out of state if an activity is not available in
their state) than they are to change the activity (Buchanan, 1985, p.411). However,
according to Buchanan (1985) the degree of commitment should be negatively
related to the willingness to shift participation between and among activities.
Loyalty to activity and loyalty to place both have implications for the willingness of
skiers/snowboarders to substitute when faced with climate change and variability.
2.3.4 Activity Involvement
It has been suggested that differences in an individual’s level of experience or
personal involvement in a particular activity can have a strong influence on
participation behaviour (Havitz & Dimanche, 1990). The Modified Involvement
Scale [MIS] developed by Kyle et al., (2007) employs multiple dimensions that have
been validated through previous research. The multiple dimensions included in the
scale are; attraction, centrality, social bonding, identity affirmation, and identity
expression; which collectively measure overall involvement. Attraction measures the
importance of an activity to an individual including the amount of pleasure they
derive through participation. Centrality refers to ‘centrality to lifestyle’, measuring
the extent to which individual lifestyle choices and personal investments (financial
and social) are made to support continued association with an activity (McIntyre,
1989). The concept of commitment has been related to substitution research by
Baumgartner and Heberlein (1980) who conclude that individuals who are more
committed to a particular activity perceive the activity to have fewer substitutes.
Three approaches have been used to measure commitment 1) amount of past
experience (number of years participated, number of days); 2) centrality of
participation to lifestyle (psychological importance, resistance to change); and 3)
degree of investment in activity (equipment owned, money invested, organizational
membership) (Buchanan, 1985). Obviously degree of commitment on the part of
skiers/snowboarders will have implications for their willingness to substitute in the
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face of climate change.

2.4 Climate Change and Winter Sports Tourism
After coasts and islands, mountains are the most important destinations for
global tourism, constituting an estimated 15‐20% of the global tourism industry
(Price et al., 1997 & UNEP‐CI‐WMO, 2007). Snow cover and pristine mountain
landscapes are the principal attractions for tourism in these regions and are also the
features that are most vulnerable to climate change (UNWTO‐UNEP‐WMO, 2008).
The international community first recognized the importance of mountain regions
in the global environment‐development agenda at the 1992 United Nations
Conference on Environment and Development (Scott, 2005). Then, in 1995, the IPCC
also recognized the vulnerability of mountain destinations due to climate change
when it dedicated a whole chapter to the impact of climate change in mountain
regions (Scott, 2005). The United Nations General Assembly proclaimed 2002 as the
International Year of Mountains, in order to promote the conservation and
sustainable development of mountain regions. Finally, the World Tourism
Organization highlighted the vulnerability of tourism in mountain regions during
the first conference on climate change and tourism in 2003 (Scott, 2005).
As a result of these various assessments, the sustainability of winter tourism
and the ski industry in particular, has been repeatedly identified as highly
vulnerable to global climate change (Wall 1992, IPCC 2001, WTO 2003, Scott, 2005,
UNWTO‐UNEP‐WMO 2008). The implications of climate change that will directly
impact the winter tourism industry include: a lack of snow in winter sport
destinations, increased snow making costs, shorter winter sports season, and
decreased aesthetics of mountain landscapes (Scott, 2005). Known vulnerabilities
exist in Australia, Austria, Spain, Canada, France, Germany, Italy, Switzerland, and
the United States (Scott, 2005). However, the extent of these vulnerabilities will vary
in magnitude and over different time periods. Besides the negative impacts, climate
change can also bring opportunities in mountain areas. While the winter tourism
season may shorten, summer seasons may be lengthened, providing opportunities
for other types of outdoor activities and tourism businesses that supply them (Scott,
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2005). Also, if some of the ski resorts are forced to close, the other resorts within
that region may gain new market share (Scott et al., 2008).
The global ski industry has received a large amount of attention from
researchers and ski associations on the topic of climate change and its implications
for this lucrative industry. The research findings called attention to the fact that, in
the future, there will be an increase in the number of winters with marginal snow
conditions for skiing as a result of climate change. This climate variability from one
season to the next impacts the length of the ski season and, ultimately, economically
affects the ski/snowboard tourism industry. The following sections will highlight
the research that has focused on how climate change is predicted to impact the
supply and demand side of the ski industry, the adaptation methods of the ski
industry, and the behavioural adaptation of skiers and snowboarders.
2.4.1 Implications of Climate Change for Skiing Supply
Climate variability affects each ski region differently but the changes in
climate that directly affect the global ski industry are fluctuations in snow cover and
temperature (Scott, 2005). Increases in temperature have already had severe
consequences for ski tourism and are predicted to have an even greater importance
in the future (Gössling & Hall, 2006). Therefore, research has focused on measuring
the impact of climate change on the reliability of snow conditions at various ski
destinations around the world. The authors that have explored this area include:
McBoyle et al. (1986), Galloway (1988), Lipski and McBoyle (1991), Badke (1991),
Carmichael (1996), Koenig and Abegg (1997), Breiling and Charamaza (1999),
Harrison et al. (1999), Elsasser and Burki (2002), Hamilton et al. (2003), Hennessy
et al. (2003), Scott et al. (2003, 2005, 2006, & 2008), Bicknell and McManus (2006),
Abegg et al. (2007), Kundzewicz et al. (2007), Moen and Fredman (2007), Scott and
McBoyle (2007), Lazar and Williams (2008), Shih et al. (2009), Hoffmann et al.
(2009) and Uhlmann et al. (2009).
Initial research on climate change and ski tourism, projected negative
scenarios for the future of the ski industry. However, this research did not account
for snow making abilities when predicting the future viability of the industry due to
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snow conditions. Therefore, some of the current research studies on the topic of
climate change and ski tourism have begun to account for the new snowmaking
technologies when analyzing the impact of climate change on mountain
destinations. When taking into account snowmaking technologies, the industry
becomes less vulnerable than earlier predicted to future climatic changes. The
following sections divide the global ski industry into various regions and highlight
the main research findings in each area.
Eastern North America
Ski areas in eastern North America have been identified as being vulnerable
to climate change. Initial studies predicted this level of vulnerability to be quite
dramatic, however, once snowmaking abilities were accounted for in research
studies, the level of vulnerability in this region has been reduced. The researchers
that have focused on how climate change will impact the ski industry in this area
include: McBoyle et al. (1986), Lamothe and Périard Consultants (1988), Badke
(1991), Lipski and McBoyle (2001), Hamilton et al. (2003) and Scott et al.
(2003,2006,2007,2008).
In southern Ontario, Scott et al. (2003) found that the importance of
snowmaking and the value of investments in snowmaking systems would only
increase under climate change. They found that under climate change when
implementing the current snow‐making technologies, the average ski season in
southern Ontario was reduced by 0‐16% in the 2020s, 7‐32% in the 2050s and 11‐
50% in the 2080s (Scott et al, 2003). This is significantly lower than previously
projected for this area. Scott et al. (2006) re‐assessed the vulnerability of several ski
areas in eastern North America, again taking into account the use of snowmaking
technologies. They examined six ski resorts in Ontario, Quebec, Michigan, and
Vermont. Using different temperature scenarios for the 2020s, 2050s, and 2080s
they predicted ski season length, the probability of being open during the holidays,
and projected changes in snowmaking. They found that in the 2020s, even under the
high impact climate change scenario, there would only be minor risks to the six ski
resorts being analyzed (Scott et al., 2006). In the 2050s though the reduction in the
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locations (Québec City, 160 days; Ste Agathe-des-Monts and Thunder Bay, 163
days), while the most southerly and lower elevation study area had the shortest
average baseline ski season (Brighton, 114 days).
The projected impact on the average ski season length differed substantially
among the high and low impact climate change scenarios and across the six study
areas (Table 5). Unlike earlier climate change impact studies that only examined
ski season
and the decreased probability of being open during the holidays are not
doubled-carbon dioxide conditions (~2050s based on current emission trends),
this study
analysed
the impact
of climate
change scenarios
for the early decades
insignificant
(Scott
et al., 2006).
Figure
2.1 highlights
how incorporating
snow‐
of this century, which are the most relevant to business planning and investment
making technologies
into
climate
changeclimate
models
greatly
reduces
measures
of the
timeframes. The
2020s
low impact
change
scenario
produced
minor
impacts on the length of the average ski season, with less than a 5% reduction
vulnerability
of eastern North America to climate change as predicted by previous
at all six locations. Under the much warmer high impact 2020s scenario, more

research.
Table 5 Modelled ski season length
Study Area

Brighton,
Michigan

Orillia,
Ontario

Québec City,
Québec

Rutland,
Vermont

Baseline
average
(days)

Climate
change
scenario

% Change from 1970s
baseline
2020s

2050s

114

–59 to –1001
Low Impact

–5

–12

High Impact

–28

–65

149

–40 to –1002
Low Impact

–3

–8

High Impact

–19

–46

160

–42 to –703
Low Impact

–1

–5

High Impact

–13

–34

119

Ste Agathedes-Monts,
Québec

163

Thunder Bay,
Ontario

163

% Change in
earlier studies
(~2050s)

–56 to –924
Low Impact

–5

–14

High Impact

–25

–60
–48 to –873

Low Impact

0

–4

High Impact

–13

–32
–30 to –402

Low Impact

–2

–4

High Impact

–17

–36

Lipski and McBoyle (1991)
2
Harrison et al. (1986)
3
Lamothe and Périard Consultants (1988)
4
Badke (1991)
1

Figure 2.1 Modeled ski season length for eastern North America incorporating
snowmaking technologies (Scott et al., 2006 p.388)
Another study done by Scott et al. (2006) in Quebec found that as a result of
projected climate change, in both high and low emissions scenarios, there will be a
larger need for snowmaking. The greatest reductions in snow depth occur under the
warmest 2050s scenario. This is when the loss of the ski season due to insufficient
snow varies from 13‐15% (Scott et al., 2006). Although this seems like a
considerable loss for ski resort revenues, these lost days occur at the start and end
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of the season and not during the peak periods of Christmas and school holidays
(Scott et al., 2006).
The US Northeast and its vulnerability as a ski destination to climate change
have also been examined by Hamilton et al. (2003), Scott et al. (2008), and Dawson
et al. (2009). Hamilton et al. (2003), looked at the history of the New Hampshire ski
industry and how due to reduced snowfall averages in the 1970s and 80s, a large
number of small ski resorts in southern New Hampshire which did not have the
economic means to invest in snowmaking technologies were forced to close. This
ultimately led to a shift of the ski industry further north in New Hampshire as
illustrated in Figure 2.2.

Figure 2.2 Geographical distribution of New Hampshire downhill ski areas
known to be operating in 1975 and 2000 (Hamilton et al., 2003 p.66)
As of 2002, there were only 17 chairlift areas remaining in operation. The strongest
ski resorts were those with massive investments in snow‐making and grooming,
supported by real estate developments and year‐round diversification programs
(Hamilton et al., 2003, p.65). Today, all of New Hampshire’s large ski areas rely on
snow‐making as a means of extending their ski season and, on average, the snow
guns can cover more than 90% of their terrain (Ski New Hampshire, 2002).
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Scott et al. (2008) examined the vulnerability of alpine skiing in the US
Northeast in both high and low emissions scenarios for the 21st century. They found
that the ski season in the US Northeast ski region has varied as a result of climatic
changes between 101 and 146 days between 1990‐1991 and 2004‐2005 (Scott et
al., 2008). In the Northeast, 15‐20% of skier visits occur in the holiday period
between December 22 and January 2. As a result, a ski area is identified as being
vulnerable if their ski season falls below 100 days and if they could not be open
during the entire Christmas holiday as a result of a warmer climate (Scott et al.,
2008). The study found that the adaptive capacity offered by snowmaking
technologies drastically reduces the risk of the US Northeast ski industry. ‘Through
to 2040‐2069, only seven out of the 14 study areas examined (Connecticut, western
New York, southeastern New York, western Pennsylvania, southeastern Maine,
eastern Pennsylvania, and eastern Massachusetts) were projected to have average
ski seasons that were shorter than 100 days and have a lower than 75% probability
of being open for the entire Christmas‐New Year’s holiday period, and thus be
considered at risk economically’ (Scott et al., 2008, p.593). Although projected
climate change would contribute to the loss of ski areas in some parts of the US
Northeast, other areas such as southern Vermont, northeastern New Hampshire,
northeastern New York and Western Maine, would be in a position to gain market
share and possibly be able to offset the increased economic costs of snowmaking
and a shorter season (Scott et al., 2008).

Western North America
The implications of climate change for this mountain area have not yet been
fully examined. There is one study conducted by Lazar and Williams (2008). They
examined how future climate change scenarios would impact the timing and
occurrence of wet avalanches in Aspen. Using the low, mid and high range scenarios
outlined by the IPCC, they found that by 2030, wet avalanches are likely to occur
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between 2 and 19 days earlier than previous avalanches (Lazar & Williams, 2008).
In the future, wet avalanches will occur during the operational ski season, and
therefore, ski area managers may be forced to close certain areas of their terrain,
which could have economic impacts for ski areas that rely heavily on spring ski
revenue (Lazar & Williams, 2008). More research is essential to understand the
vulnerability of this area to climatic changes.
Europe
Some of the earliest studies on the impacts of climate change and the
vulnerability of ski areas focused on the European Alps. Although these studies did
not include snowmaking capabilities when assessing the levels of vulnerability, it is
still an area that a large number of academics have studied. These include: Konig
and Abegg (1997), Breiling and Charamaza (1998), Elsasser and Burki (2002), Moen
and Fredman (2007), and Uhlmann et al. (2009).
Koenig and Abegg (1997) looked at winter tourism in the Swiss Alps. They
found that those resorts with a lower elevation were the most vulnerable and this
resulted in an advantage for resorts at higher altitudes. Under the current climate
conditions, they found that 85% of all Swiss ski areas were snow reliable. However,
with a two‐degree rise in temperature, the number of snow reliable resorts would
drop to 65%. Breiling and Charamaza (1999) assessed climate sensitivity and its
implications for Austrian winter tourism. Using a two‐degree warming, they
examined each region and found that ski regions above 2000m in altitude are less
vulnerable to global warming. However, in regions with low altitudes, the snow
depth cover will be reduced by approximately 25% (Breiling & Charamaza, 1999).
Elsasser and Burki (2002) also examined how climate change may threaten tourism
in the Alps. They found that the snow shortage at the end of the 1980’s left a clear
mark on the ski tourism industry. The earnings of cable‐way companies decreased
by 20% compared to the ‘normal’ winter of 1986/1987 (Elsasser & Burki, 2002).
Those that were particularly affected were smaller companies at lower and medium
altitudes. A number of companies in regions above 1700 m achieved good and even
first‐rate results due to the lack of snow at lower and medium altitudes (Elsasser &
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90 days and late season of 34 days. Using the values in Figure 4c, the reduction in
number of days with snowfall during the ski season for the period 2070–2100 is
estimated at 40% under scenario RH-B2 and 59% under scenario RE-A2, relative
to the current climate. This converts into 64 skiable days lost under scenario
RH-B2 and 96 days days under scenario RE-A2 (Table 2). If the reduction is
symmetrically distributed between the beginning and end of the ski season,
85% ofThese
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will be
the earlyofseason,
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Burki, 2002).
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studies
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the start and end of the ski season and will not disrupt the holiday periods, which
Table important
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skiable days and
total expenditures
under
the climate
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are the most
economically
(Moen
& Fredman
2007)
(Figure
2.3).
RH-B2 and RE-A2

RH-B2

RE-A2

Current
ski season1
(days)

Reduced
ski season
(days)

Reduced
expenditures
(Mill SEK2 )

Reduced
ski season
(days)

Reduced
expenditures
(Mill SEK2 )

Nov(24) – Dec

38

Jan – Mar

90

−32 (−85%)

−294.6

−38 (−100%)

−346.6

Apr – May(4)

34

Period

TOTAL

162

0 (0%)

−32 (−95%)
−64 (−40%)

0.0

−651.9
−946.5

−24 (−27%)

−34 (−100%)
−96 (−59%)

−722.5
−686.2
−1755.3

(1) November 24 to May 4; 2) 1 EUR ≈ 9 SEK

Figure 2.3 Reduction in skiable days and total expenditures under both low
and high emissions climate scenarios (Moen & Fredman, 2007 p.428)
According to Moen and Fredman (2007), it is likely that the alpine skiing industry in
Sweden will have to either develop new or existing ski resorts further north in
Sweden, develop alternative tourist activities that are less dependent on snow
conditions, or employ the use of snowmaking technologies.
Uhlmann et al. (2009) analyzed the sensitivity of snow patterns in Swiss ski
resorts to shifts in temperature, precipitation and humidity under future climate
change conditions. Through the use of the Surface Energy Balance model, the
potential future snow depth and duration as a result of climate change were
established (Uhlmann et al., 2009). They found that snow cover was reduced in each
of the regions and some could suffer from a total loss of snow cover (especially
during a particularly warm winter) (Uhlmann et al., 2009). The most threatened
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resorts are those situated in the western part of the country and in the Eastern
Prealps, where snow depth is already less than other areas. They also found that
snow becomes scarce on the lower runs of all the 20 ski resorts that were assessed
(Uhlmann et al., 2009).
Australia
The Australian ski industry consists of 10 ski resorts and is concentrated in
the Australian Alps near New South Wales and Victoria. There have been a number
of models developed to predict snow cover in Australia as a result of climate change.
These include: Galloway (1988), Haylock et al. (1994), Whetton et al. (1996 and
1998) and Hennessy et al. (2003). The study by Whetton et al. (1996) showed that,
under a best‐case climate scenario, snow cover would decline by 18% before the
year 2030 and by 39% before 2070. The worst‐case climate scenario changes were
much more drastic. The area was predicted to have more than 30 days cover
reduced by 66% before 2030 and 96% before 2070. However, snowmaking
technologies have been viewed by the Australian ski industry as a means of
overcoming these drastic reductions in snow cover. Similar to the work of Scott et
al. (2003 and 2005), Hennessy et al. (2003) examined the potential impact of two
climate change scenarios at six ski area locations incorporating the use of
snowmaking systems. They concluded that with the investment in snowmaking
systems, the six ski areas would be able to cope with the impact of projected climate
change until at least 2020 (Hennessy et al., 2003).
2.4.2 Climate Change Adaptation in the Ski Industry
Climate change adaptation has been gaining importance in the last decade in
the international literature as a crucial response to reduce the risks and take
advantage of any opportunities associated with climate change. Various ski regions
around the world have been identified as being vulnerable to climate change due to
their dependence on snow reliability and as a result many of these areas have
already begun to develop and implement adaptive measures in order to reduce their
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level of vulnerability. According to Scott (2008) discussions of climate change
adaptation in the tourism sector are the most advanced for the ski industry.
There are many types of potential climate change adaptations that could be
undertaken by the ski industry. These can be classified as technical (snowmaking,
slope development, cloud seeding, and artificial ski slopes), managerial (marketing
and revenue diversification, accurate snow condition reports, low season closures,
and ski conglomerates), and government and industry policy (public education
campaigns, ski industry climate change policy, government energy policies, and
government subsidies) (Scott & McBoyle, 2007). There are also a large group of
stakeholders that can influence the adaptation options available to the ski industry.
These include: individual ski areas, ski industry associations, government (all
levels), the financial sector, tourists, skiers, and snowboarders. Figure 2.4 illustrates
the climate adaptation options on both the supply and demand sides of the ski
industry. This study contributed to the understanding of how skiers/snowboarders
might alter the timing of skiing/snowboarding during the season, the
skiing/snowboarding location (local, regional, international), and the substitution of
skiing/snowboarding with another recreational activity.
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Figure 1: Ski Industry Adaptations (Scott & McBoyle, 2007)

Figure 2.4 Ski Industry Adaptations (Scott & McBoyle, 2007 p.1415)
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Snow‐making is the most widely used adaptation strategy in the global ski industry.
According to Scott and McBoyle (2007), the technology was first implemented in
1952 at the Grossinger Resort at Fahnestock, New York and, over the last 30 years, it
has become an integral component in the ski industry in some regions (for example:
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eastern North America, Australia, and Japan). Figure 2.5 illustrates the increased use
of snow‐making systems among ski areas in the US. Snow‐making has proven to be
essential in extending the average ski season for ski areas in eastern North America.
Scott et al. (2006), found that snowmaking extended the average ski season in this
1416
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Fig. 2 US ski areas with snowmaking systems. Data source: National Ski Areas Association annual
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Figure 2.5 US ski areas with snowmaking systems
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expansion of ski areas into higher elevations. According to Konig and Abegg (1997),
Elsasser and Burki (2002) and Breiling and Charamaza (1999), this strategy is the
principal adaptation method being considered by ski operators in the European
Alps. These areas at a higher elevation provide the possibility of a longer ski season
and the snow levels are more reliable. However, these higher elevation ski areas
may cause severe environmental degradation, as the high elevation mountain
environments are particularly sensitive to disturbance.
Cloud seeding is a weather modification technology that has been used to
produce additional precipitation. Although it has been largely used for agricultural
purposes, some ski areas in North America and Australia have also used this
technology as a means of generating additional snowfall (Scott & McBoyle, 2007).
Another technological adaptation is the use of indoor ski slopes. The first known
indoor ski slope, the ‘Casablanca Dome’, opened in Belgium in 1986. As of 2005
there were more than 50 indoor ski domes in operation globally. The value of
indoor ski slopes is the potential to encourage an interest in skiing near urban
markets that do not have the climate conditions to offer actual ski resorts (Scott &
McBoyle, 2007).
Managerial adaptation measures are the types of adaptations that can be
made among individual ski areas to their business practices. Ski resort
conglomerates have emerged in the ski industry over the past decade. Examples
within North America include: Intrawest, American Skiing Company, Boyne Resorts
and Booth Creek Resorts. This business model allows for greater access to capital
and reduces the vulnerability of individual ski areas to the effects of climate change.
The probability of various regions in North America having poor snow conditions
simultaneously is highly unlikely. Therefore, average economic performances in
some regions can buffer losses in others (Scott & McBoyle, 2007).
Revenue diversification has been an integral component in the adaptive
capacity of ski areas. Many ski resorts have made substantial investments to provide
alternative activities for non‐skiing visitors. These include: snowmobiling, skating,
indoor pools, health and wellness spas, fitness centers, squash and tennis, games
rooms, restaurants and retail stores (Scott & McBoyle, 2007). According to the NSAA
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prior to 1975, almost 80% of ski resort revenues in the US came from lift ticket
sales. During the 2001‐2002 ski season, lift ticket sales only accounted for just
below 50% because of a substantial increase in revenues associated with lessons,
food and beverage, and accommodations (Scott & McBoyle, 2007). Many ski resorts
have even gone as far as becoming four‐season resorts and investing in real estate
construction and management as a source of revenue (Scott & McBoyle, 2007).
There are various adaptation strategies available to the ski industry in order
to decrease their vulnerability, and Hoffmann et al. (2009) found that a company’s
awareness of climate change and the possible effects it may have on the ski industry
have a positive impact on the implementation of adaptation strategies. A few articles
have focused on how stakeholders within the ski industry view the topic of climate
change and how they plan to adapt to the future impacts. Behringer et al. (2000)
spoke with tourism managers in order to understand their position on the issue of
climate change. They found that tourism managers perceive climate change as a
problem for the ski industry; however they give low priority to this problem. They
also feel that media reports, and to some extent scientific reports, are too dramatic
with their climate predictions and this ultimately leads to a bad image associated
with ski tourism (Behringer et al., 2000). Managers agree that snow reliability is
becoming more important and does play a role in influencing the destination choice
of skiers. They also view future adaptation strategies (such as extending into higher
regions) as important in maintaining the sustainability of the ski tourism industry
(Behringer et al., 2000).
Bicknell and McManus (2006) conducted semi‐structured interviews with ski
resort representatives, local council, and state agency representatives. There were
six important issues that emerged from these discussions: 1) they accepted climate
change; however they played down the industry’s vulnerability to it, 2) they
perceived all‐season tourism as important for the future viability of the industry as a
way to remove dependence on winter tourism and snow, 3) they felt snowmaking
has given resorts confidence in their ability to overcome certain climate change
impacts, 4) they felt the availability of scientific research on the topic is very
important, 5) their feelings on advocacy were mixed: some were for promoting their
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resorts’ environmental initiatives in response to climate change, others were against
it because it makes them appear vulnerable to climate change and may deter
investors, and 6) the majority of the resorts in this study had environmental policies
in place (Bicknell & McManus, 2006).
Kundzewicz et al. (2007) also held a workshop in Switzerland in 2003 where
one of the issues discussed was skiing in Alpine destinations. Participants consisted
of: stakeholders (managers and employees within the sector, public administrators,
planners, non‐government organizations, and environmentalists), media and
researchers. When discussing artificial snowmaking, participants agreed that
producing artificial snow is beneficial for Alpine ski resorts because, without it,
certain Alpine ski areas would be vulnerable, although, they all agreed that this may
only reduce rather than eliminate the adverse effects of warming on winter tourism
(Kundzewicz et al., 2007). Stakeholders also felt that skiing is a mass tourist activity
and alternative winter offers not related to snow can only partly compensate for the
ski season loss. Ski tourists in these workshops accepted artificial snow as long as
the snow quality is adequate and they stated that snow reliability is a key factor
when choosing their holiday resort (Kundzewicz et al., 2007). Although, in theory,
this type of adaptation method appears to decrease the vulnerability of Alpine skiing
destinations, stakeholders were also aware that, in the future, problems relating to
artificial snow may be critical and volumes of water use will be very high
(Kundzewicz et al., 2007). Then the focus groups discussed the various management
strategies that the ski industry is currently using as adaptation methods. Adaptive
strategies that were discussed include: adaptation of infrastructure, new spatial
planning, introduction of flexible dates of school holidays, retraining of winter tour
employees, extension towards higher locations, snowmaking, and shaping an
attractive alternative offer (Kundzewicz et al., 2007).
Wolfsegger et al. (2008) found snow‐making, sharing snow‐making costs with
the accommodation industry and expanding to higher elevations were the top three
most preferred climate change adaptation strategies by Austrian ski area managers.
They also found that government subsidies for snowmaking were highly supported
by Austrian ski area managers, while government support for economic losses
33

following poor winters was only moderately supported (Wolfsegger et al., 2008).
2.4.3 Implications of Climate Change for Skiing Demand
Most research on climate change and skiing has focused on the effects of
climate change and how it may impact the ski season. However, how climate change
will impact skiing demand is also crucial to understanding the full impact of climate
change on the ski tourism industry. Gilbert and Hudson (2000) examined the
demand constraints facing both skiers and non‐skiers. These constraints were
organized into three different categories: structural, interpersonal, and
intrapersonal. Their study confirmed the results of previous researchers
(Carmichael, 1992 and Richards, 1995) that snow conditions are a key variable
when making destination choices. For skiers, the concern of a lack of snow and
overcrowding were the two main constraints affecting their level of participation.
They also revealed that they were constrained by time, family and economic factors
(Gilbert & Hudson, 2000). Skiers and snowboarders are perceived to be very
adaptable to climate variability as they can easily alter their destination, timing of
their ski trip, or even substitute skiing with another recreational activity. The
following section outlines the research that has focused on understanding how
skiers and snowboarders may adapt to altered snow conditions as a result of
climatic changes.
Eastern North America
Three studies have examined the behavioural response of winter sports
tourists as a result of changes in snow conditions in eastern North America.
Hamilton et al. (2007) conducted a study that focused on the impact of weather on
skier demand. They tested the applicability of the “backyard hypothesis” which
predicts that urban snow conditions significantly affect skier activity. Using the
attendance records of two ski areas in New Hampshire and weather data they
measured the applicability of the ‘backyard hypothesis’. They found that the
presence of snow in urban market areas could be as important to ski businesses as
snow cover in the mountains (Hamilton et al., 2007). They also wondered if skiers
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adapt to poor weather by waiting until conditions improve, or by skiing more
frequently once conditions became acceptable. They found no pattern of skiers
adapting to a poor start of the season by increasing their attendance later on
(Hamilton et al., 2007).
The second study looked at the impact of weather on downhill ski lift ticket
sales. The explanatory factors that affect ski participation as identified by this study
include: weather, prices, economic conditions, leisure time, etc (Shih et al., 2009).
Shih et al. (2009) looked at actual changes in demand for winter sports activities
based on observed weather conditions and skier behaviour in Michigan. They found
that snow depth as a local weather variable had a positive impact on sales. They
observed a 7‐9% increase in daily lift ticket sales with each additional inch of snow.
Opposite to the results of Hamilton et al. (2007) in New Hampshire, they found that
weather conditions in visitors’ home areas did not have an effect on upstate ski
areas in Michigan (Shih et al., 2009). They found the greatest influence on daily lift
tickets to be time of the week and holidays. During the peak ski season (Dec., Jan.,
Feb.) 50% of the average daily lift ticket sales occurred on Saturday and Sunday, and
during the off peak season (Nov., Mar., Apr.) this increased to 56%.
The third study examined the past and future substitution behaviours of
skiers in the US Northeast to marginal snow conditions. In this study, a climate
change analogue approach was used to understand the potential response of the ski
tourism marketplace to future climate change. The winter of 2001–2002 was the
record warm winter throughout much of the region and closely related to the
normal temperatures expected in mid‐century under a mid‐range warming scenario
(approximately +4.5° C). As shown in Figure 2.6, it was found that 79% of
respondents indicated that during past seasons with marginal snow conditions, they
had stopped for an entire season and 79% stated they had skied more often as a
result of shortened season lengths (Dawson et al., 2009). This study also found that
just over 50% of respondents indicated they stopped skiing for part of the season,
30% skied less often during a season, and 70% purchased less skiing related
equipment and apparel. Just under 60% skied elsewhere within the US Northeast
and 67% skied elsewhere outside of the region (Dawson et al., 2009). Notably, skier
35

there could be a slight decrease in future spatial substitution (Table 17). Overall substitution patterns
revealed in this study indicate that although some negative consequences should be anticipated,
demand for skiing opportunities is likely to remain much the same despite anticipated increases in
marginal snow conditions. The potential that future generations would respond differently than this
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Table 17: Past and future substitution behaviour of respondents
Type of Substitution

Past

Future

Stop for full season
78.7
79.6
Stop for part season
53.3
47.8
Ski less often
38
33.6
Ski at higher intensity b/c of shorter season
79.1
76.8
Ski elsewhere in Northeast
59.6
38.7
Ski elsewhere outside Northeast
66.7
38.8
Do something else
51.9
45.6
Act the same
53.7
55.1
Purchase less equipment/apparel
69.4
56.1
Note: multiple response questions precludes responses from adding up to 100

Difference
+1
-5.5
-4.4
-2.3
-20.9
-27.9
-6.3
+1.4
-13.3

Figure 2.6 Past and Future Substitution Behaviours (Dawson, 2009 p.72)
In König’s (1998) study it was revealed that the rate of behavioural substitution differed
among individuals who have expert versus intermediate or beginner skill levels. More experienced
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level skiers (König, 1998). In this study, contradictory results were found, whereby expert skiers (i.e.
America
was conducted by Morey (1984). The author surveyed 163 post‐secondary
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Colorado student skiers and found that costs, ability, and characteristics are all
important determinants of the allocation of ski days (Morey, 1984). Beginner and
intermediate skiers prefer resorts that have a number of hills less than their stated
ability level and those that are advanced and frequent skiers prefer resorts with
hills that challenge their ability. Therefore, demand for a ski resort will increase if
the acreage that a person can ski at increases. Similar to Englin and Moeltner
(2004), Morey (1984) also found that demand for most ski sites are cost elastic and
that there is a large potential for substitution among the sites.
Englin and Moeltner (2004) examined the value of snowfall to skiers and
boarders. This study used information about ski trips taken by college students in
the winter of 1997/1998 at 13 different ski resorts in the Lake Tahoe region. The
authors of this study felt that the skier/snowboarder experience would be impacted
by weather and the snow conditions on that particular day. What they found was
that, while skiers and riders do react to snow conditions (preferring lower
temperatures and more snow), the characteristic that most impacted trip demand
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was the cost of a lift ticket (Englin & Moeltner, 2004). As far as the importance they
place on snowfall, skiers in this study placed a higher value on addition to the snow
pack than boarders did. They also found that beyond 3 or 4 feet of added powder,
little is gained by additional accumulations (Englin & Moeltner, 2004).
Europe
Several mountainous regions in Europe will face glacier retreat, and reduced
snow cover and winter tourism. As a result several researchers have examined how
these environmental impacts may alter winter tourists’ behaviour. Alexandris et al.
(2006) examined the relationship between place attachment and the concept of
loyalty. They explored the degree to which service quality influences the
development of place attachment in a ski resort. Data were collected through the
use of a questionnaire at a ski resort in Southern Greece. They determined that both
the dimensions of place identity and place dependence were applicable in the
context of ski resorts and predicted a significant amount of variation in skiers’
loyalty (Alexandris et al., 2006).
Behringer et al. (2000) examined the perceptions of tourists on the topic of
climate change and the manner in which they might adapt their behaviours. They
surveyed 1000 skiers and snowboarders in Switzerland and found that 83% of
respondents believed that climate change would threaten ski tourism and almost
half believed that this would occur between the year 2000 and 2030 (Behringer et
al., 2000). When respondents were asked about the substitutability of ski
destinations, 49% said they would ski in a more reliable location if they knew the
next 5 winters would be snow deficient, 32% would ski less often and 4% would
give up skiing altogether (Behringer et al., 2000). Unbehaun et al. (2008) examined
how climate change impacts may affect winter sports tourists, in terms of their
activity levels as well as destination choice. When provided with scenarios of
consecutive winters with snow deficiency, 68% of winter tourists would give up
their destination loyalty in favor of a more snow‐secure one (Unbehaun et al., 2008).
According to those surveyed, the attractiveness of snow secure destinations is
influenced by price and travel time to get there. In order to make the shift to a more
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snow reliable resort, the majority of respondents accept a 10% increase in the trip
cost, but anything above that is unacceptable (Unbehaun et al., 2008). They also
found that the main motives of winter sports tourists include: physical activity,
spending time with family and friends, and the winter experience.
Australia
One study has been conducted that has examined skier behaviours as a result
of climatic changes in Australia. Koenig (1998) presented skiers with environmental
scenarios and found that only 25% of the people surveyed indicated that they would
continue to ski with the same frequency in Australia if winters became snow
deficient. Thirty‐one percent said they would ski less often but still remain in
Australia, while 38% of the tourists surveyed said that they would substitute
destinations and ski in New Zealand and Canada instead. Quite a large percentage
are reporting that they would not ski in Australia, however the feasibility of
traveling to another country to ski (cost and time) may prevent this large of a
number from actually being able to ski outside of Australia.
Asia
In Japan, according to Fukushima et al. (2002), the ski industry has been
involved in a ‘weeding out’ process which has been attributed both to the decrease
in the younger population as well as the deterioration of natural snow quality.
Therefore, it is important to determine how visitor numbers may decrease even
further as a result of future climatic changes. Fukushima et al. (2002) investigated
the influence of global warming on the leisure industry, particularly on the ski
industry in Japan. Using a model for predicting snow depth, the relationship
between climate conditions and the number of skiers was analyzed. They examined
skier numbers in response to temperature increases. They found that at two of the
six ski areas (both in southern locations) examined, visits were expected to fall more
than 50% with a two‐degree increase in temperature that would ultimately affect
the level of snow depth. On the other hand, there was an insignificant drop in

38

numbers in northern ski areas even with an increase in up to three‐degrees in
temperature (Fukushima et al., 2002).

2.5 Conclusion
Climate change is having and will have an impact on the global ski industry. It
will affect certain countries and communities differently. However, all will have to
address the issue in order to preserve the sustainability of ski tourism. There are a
variety of adaptation measures (technical, managerial and government/industry
policy) that the ski industry has access to and has begun to implement in order to
reduce their vulnerability to climatic changes. Snow‐making has allowed various
regions and ski resorts to be less susceptible to climate change. However, the
sustainability of this adaptation method may not be feasible in the future due to the
availability of water and the financial cost. A lack of snow is thought to have a
detrimental effect on skier demand. However, too much snow also negatively affects
the industry because it can disrupt transportation systems and it can increase the
risk of avalanches. Evidence in different studies also suggests that the potential
impacts of climate change may alter the demand and adaptability of skiers. These
changes may include choosing alternative destinations, different timing of vacations
and even replacing skiing with another activity. Understanding how skiers may
change their behaviours as a result of decreased environmental conditions at ski
resorts is essential in predicting the future vulnerability of this industry.
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Chapter 3: Research Methods
This chapter outlines the research method used to assess the behavioural
adaptations of skiers and snowboarders in the US Northeast. It also provides an
overview of the study area, the data collection process, the ethical considerations,
and the research challenges and limitations involved in this study.

3.1 Data Collection
Questionnaire surveys were used to collect data from skiers and
snowboarders on how they have responded to changing snow conditions in the past
as well as how they may react in the future. Questionnaire surveys are appropriate
when: trying to capture primary data from stakeholders, trying to get a broad look
at people’s opinions, perceptions, and behavioural changes, confirming the validity
or reliability of existing data and when sufficient human and financial resources are
available (Creswell, 2009). The disadvantages of questionnaire surveys include the
data collection time and costs, findings are only as reliable as the survey instrument,
they are unable to capture the latent demand market and they are unable to account
for the differences between stated and revealed behaviour.
3.1.1 Study Area
The study area for this research consisted of seven ski resorts in the New
England states of Vermont and New Hampshire. These were: Cranmore Mountain
Resort (NH), Wildcat Mountain Ski Resort (NH), Loon Mountain (NH), Suicide Six
(VT), Mad River Glen (VT), Jay Peak (VT) and Smugglers’ Notch (VT). Table 3.1
summarizes the main ski resort characteristics. These resorts were chosen because
they vary in size, location, travel time from Boston, and ownership properties in
order to allow for a comparison among responses. Also, these resorts allowed for a
survey to be distributed in the base lodge.
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Table 3.1 Ski Resort Characteristics
Cranmore Wildcat Loon
Suicide
Mad
Six
River
Glen
200+
225
312
100
115

Jay
Peak

Smugglers
Notch

Skiable
385+
1000
Acres
Summit
2000ft
4062ft 3050ft 1200ft
3637ft
3986ft 3640ft
Elevation
Trails
54
50
55
23
47
76
78
Lifts
5
4
9
2
4
8
6
% of skiable
terrain with 100%
90%
100%
50%
15%
80%
62%
snow‐making
capabilities
Snow
No
Yes
Yes
No
No
Yes
Yes
Conditions
Guaranteed
Proximity to 3hrs
3hrs
2hrs
2 ¾ hrs 3 ½ hrs 4hrs
4hrs
Boston
* For more detailed information on each of the resorts  refer to Appendix B
Cranmore, Loon, Jay Peak and Smugglers’ Notch all have ‘slope side’
accommodations and are owned by ski conglomerates or affiliated with other travel
companies, and, therefore, can be classified as large ski resorts. Wildcat, Mad River
Glen, and Suicide Six are small to medium‐sized independent ski resorts. These
resorts do have special circumstances that allow for comparisons between the
results. Wildcat is 100% located on National Forest Land and, therefore, cannot
expand any further with regards to skiable terrain or on‐site lodging, Mad River
Glen is a resort that, in order to remain independent, has become a cooperative and
currently is owned outright by skiers who have purchased shares. The travel times
to these resorts from major cities in New England are also different. Some (Loon,
Wildcat, Cranmore, and Suicide Six) are easily a day trip from a large urban market
such as Boston, while others (Mad River Glen, Jay Peak, and Smugglers Notch)
require a weekend trip or even a ski holiday (consisting of 3 or more days). Having a
variety of resort sizes, locations and ownership properties allowed for a broader
range of responses. Three resorts (all located in New Hampshire) have between 90‐
100% snowmaking capabilities (Cranmore, Wildcat, and Loon), Suicide Six, Jay Peak,
and Smugglers Notch have between 50‐75% of their trails equipped with
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snowmaking capabilities, and only one resort had as low as 15% snowmaking
capabilities (Mad River Glen). Wildcat, Loon, Jay Peak and Smugglers Notch also
offer a free lift ticket (to be used at a later date) if skiers or snowboarders are
unsatisfied with the ski conditions at the resort on that particular day.
3.1.2 Survey Design
Studies in the past that attempted to understand the intended future
behaviours of winter sports tourists when faced with climate change impacts had
known limitations and, therefore, special effort was made to improve on these areas.
The survey scenarios in this study were more detailed than in previous skier
behaviour surveys. This is the climate scenario question used by Koenig (1998) in
the Australian skier survey:
‘Assuming that the next ﬁve winters had very little natural snow:
please circle one option as to where you would ski/snowboard’.
The options were ‘Australia same frequency’, ‘Australia less often’,
‘Overseas’ or ‘Give up’. (p.140)
Behringer et al. (2000) also asked skiers and snowboarders at Swiss ski resorts
where and how often they would ski, if they knew that the next ﬁve winters would
be snow deﬁcient. Unbehaun et al. (2008) incorporated the aspect of future
behaviour during possible climate change effects into their model of destination
choice:
Step 1: Choice between the two hypothetical profiles of ski
destinations to learn about the preferences concerning the ski
related performance of winter sport destinations.
Step 2: Choice between the chosen alternative in step 1 and an
equivalent destination with guaranteed perfect snow conditions.
Step 3: If the snow‐safe option was chosen in step 2, then the
destination chosen in step 1 was offered one more time against
the snow safe option but this time with additional resort
amenities offered free of charge (p. 39)
The climate scenario questions in this survey went into much greater detail
describing the length of the ski season, the opening date, the probability of being
open over holiday periods and the average level of snowfall. Then respondents were
asked if another winter like this happened next year, how they would change how
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often, and where they would ski/snowboard. This is an example of one of the
climate scenarios presented in this study:
‘Average snowfall at ski resorts in New England is 40% lower than
normal, with little snowfall until after Christmas, except at high
elevations. The ski season in the region starts 3 weeks late and is only
118 days long (an average winter is 132 days). A number of resorts
have only some of their runs and chairlifts open over Christmas‐New
Year and Spring Break holidays’ (Appendix A – Question 19)
The inclusion of actual past winter scenarios (the 2001‐2002 winter season)
that also resemble future climate projections for the 2050s in the study area allowed
the results of this survey to be related to past real events and help skiers better
relate to the scenarios posed to them. The first climate scenario presented to
respondents was based on the climate change analogue conditions from 2001‐2002
(which was the warmest winter on record) and the 2050s mid range projections, as
well as the NSAA data that were analyzed in Dawson et al. (2009). The second
scenario respondents were presented with was partially based on the 2050s high
emissions model (worst case scenario), and the season length was based on results
from Scott et al. (2008). The survey used the framework of two similar studies
conducted by Scott et al. (2007) who examined behaviour patterns of tourists
visiting a Rocky Mountain National Park as a result of environmental changes and
Dawson et al. (2009) who examined skier behaviour within New England as a result
of climatic changes. The questions regarding both the importance of skiing or
snowboarding to them, as well as how they feel about the ski resort that they go to
most often were identical to those used by Dawson et al. (2009). Then the survey
was expanded by using recent climate change and ski tourism literature to address
other areas of interest that had not yet been explored in the study area.
The survey instrument consisted of three main areas. The first section focused
on skier/snowboarder travel motivations and participation patterns. Questions in
this section explored where, when and with whom people ski or snowboard, their
opinion on acceptable travel times, main factors influencing their choice in ski
resorts, and the importance of weather and ideal snow conditions. The second
section addressed issues that may affect ski and snowboard participation patterns.
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These include the importance of snow at their place of residence and how economic,
weather and personal factors affect their participation levels. Then respondents
were presented with two ski season scenarios using the projected climate changes
for the 2050s (similar to the 2001‐2002 ski season) and 2050s worst‐case scenario
and then asked whether they would participate in substitution behaviours as a
result of these environmental changes. The third section is focused on respondent
characteristics (gender, age and place of residence). The final version of the survey
instrument can be found in Appendix A.
3.1.3 PreTesting
Prior to the distribution of the survey, pre‐testing of the survey instrument
was conducted on approximately ten of the researcher’s friends and family to
determine if the survey instrument would capture meaningful information and be
easily understood by respondents. This pre‐testing confirmed that the climate
change scenarios were understood and allowed the researcher to gain a sense of the
time required to complete the survey. The survey instrument received ethics
approval through the Office of Research Ethics at the University of Waterloo in
January 2010 and by ski resort managers also in January 2010.
3.1.4 Survey Implementation
The surveys were distributed at seven ski resorts in the New England states
of New Hampshire and Vermont during the winter months of February and March
2010. The researcher approached everyone in the base lodge but only distributed
the surveys to those who were an adult (18 years and older), had participated in
skiing or snowboarding activities during the specific day and were willing to
complete the survey. Respondents were informed that the survey would take
approximately 10‐15 minutes and that their participation was voluntary and a
covering letter described the intent of the study. Their confidentiality was ensured
since the survey was anonymous and their responses were being summarized with
those of hundreds of other skiers and snowboarders. A total of 625 skiers and
snowboarders were approached at various ski resorts in New England and 572
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surveys were returned that were useable which resulted in a 92% response rate
(Table 3).
Table 3.2 Survey Respondents Location
Resort

# of Surveys Collected

Cranmore

71

Wildcat

66

Loon

151

Suicide Six

53

Mad River Glen

64

Smugglers Notch

39

Jay Peak

128

3.2 Data Analyses
Following the fieldwork phase of the research the survey responses were
input into SPSS (Version 17.0) for analysis. Frequencies were used to reveal the
demographic, trip characteristics, factors influencing destination choice, weather
preferences, factors affecting the participation levels, and substitution behaviours of
skiers and snowboarders in the New England area. Then, through the use of chi
squared tests, different groups within the sample were compared regarding their
substitution behaviours. Factors that were examined include: activity involvement
levels and place loyalty levels.
The existing literature on the topic of tourism and recreation behaviour has
suggested that differences in an individual’s level of experience or personal
involvement in a particular activity can have a strong influence on participation
behaviour (Havitz & Dimanche, 1990, Kyle et al., 2007, Baumgartner & Heberlein,
1980, Buchanan, 1985). ‘Loyalty’ is also seen as a common approach to investigating
commitment to specific service providers and/or brands (Dimanche & Havitz, 1994;
Kyle et al., 2007, Prichard & Howard, 1993, Buchanan, 1985). Therefore, the level of
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activity involvement and the level of destination loyalty were used to analyze the
substitution behaviours of skiers/snowboarders.
Individuals can become committed to particular activities through a series of
three basic developmental stages. According to Iwasaki and Havitz (1998) first a
high level of physical involvement is developed followed by the establishment of a
psychological commitment and, finally, this leads to the maintenance of strong
attitudes towards resistance to changing preferences. In order to measure the
extent to which activity involvement and place loyalty play a role in influencing
climate induced behavioural change, two previously validated behavioural
psychology scales were used in the survey. Kyle et al.’s (2007) Modified
Involvement Scale (MIS) was used to examine activity involvement and Prichard et
al.’s (1999) Psychological Commitment Instrument was used to measure ski resort
loyalty. Dawson (2009) reduced these behavioural psychology scales from 15 and
12 items to 10 and 8 respectively, due to the fact that they were too long to maintain
respondents attention and threatened the response rate. Therefore, these
condensed behavioural psychology scales were also used in this study.
In order to evaluate how respondents’ climate induced behavioural change
may differ based on their different levels of involvement in the activity of skiing or
snowboarding three distinct groups were created (high, medium and low activity
involvement). Those in the ‘high level involvement’ group scored a total of 40 or
higher out of a possible 50 on Kyle et al.’s (2007) Modified Involvement Scale. Those
in the ‘medium level involvement’ group scored a total of 30‐39. Those in the ‘low
level involvement’ group scored a total of 29 or lower on Kyle et al.’s Modified
Involvement Scale (with the lowest possible score being 10). It is expected that
those with a higher level of involvement, based on the importance of the activity in
their lives, will be less likely to participate in temporal and activity substitution
behaviours. The level of participation frequency in the activity of
skiing/snowboarding was thought to be a key factor in predicting the importance of
an activity to participants and, therefore, skiers/snowboarders were divided into
three distinct groups, each with 33% (low, medium and high participation
frequency). Those in the ‘low level of participation’ group ski/snowboard less than
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10 days during the winter season. Those in the ‘medium level of participation’ group
are those who ski/snowboard between 10 and 20 days during the winter season.
Those in the ‘high level of participation’ group ski/snowboard more than 20 days
during the winter season. It is anticipated that those with a higher level of
participation will be less likely to participate in temporal and activity substitution
behaviours.
In order to evaluate how respondents climate induced behavioural change
may differ based on different levels of destination loyalty to their preferred ski
resorts in New England three distinct groups (each with 33% of respondents) were
created (high, medium and low destination loyalty). Those in the ‘high level of
destination loyalty’ group scored a combined total of 32 or higher out of a possible
40 on Prichard et al.’s (1999) Psychological Commitment Instrument. Those in the
‘medium level of destination loyalty’ group scored a total of 24‐31. Those in the ‘low
level of destination loyalty’ group scored a total of 23 or less (the lowest possible
score was an 8) on Prichard et al.’s (1999) Psychological Commitment Instrument. It
is expected that skiers/snowboarders with a high level of loyalty to their preferred
ski resort will be less likely to engage in spatial substitution behaviours. Those
skiers/snowboarders that own a property at or near their preferred winter resort in
New England could be classified as the ‘most committed’ group of
skiers/snowboarders to their preferred resort in New England. Therefore, property
owners versus non‐property owners were also compared to determine any
differences in their climate‐induced behavioural changes. It is more likely that
property owners will be much less likely to engage in spatial substitution
behaviours.

3.3 Research Challenges and Limitations
This study has several limitations. The very subject of the survey may have
been enough to affect the responses of respondents. Even the very mention of the
‘climate change’ issue in the US receives negative reactions from some people and
with certain skiers and resort owners in New England. This perception could have
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had an impact on the responses of some people. The survey was designed to avoid
the mention of climate change and any related biased responses to the extent
possible, by focusing on scenarios of ‘climate variability’ and ideal climate
conditions.
The selection of survey sites is also a limitation. For this study Massachusetts,
particularly Boston, was chosen as the market to be examined for New England ski
resorts. Therefore, the only resorts that were contacted were those in New
Hampshire, Vermont, and Massachusetts. Due to the need to receive resort approval,
seven resorts out of 20 that were initially contacted chose to participate in the
study. Some winter resort owners/managers have a negative attitude to the topic of
climate change. Therefore, there were several resorts that did not give their
approval to distribute a survey that was focused on the topic of climate variability
and how skiers/snowboarders may respond to winters with marginal snow
conditions. These managers did not agree with the scenarios presented, or the lines
of questioning, and, ultimately, did not want their customers being reminded of, or
informed about the concept of climatic variability and the future vulnerability of ski
resorts due to warmer winters. During the resort approval process, it was evident
that small‐scale resorts, as a whole, were much more receptive to the distribution of
the survey, and more interested in the results as well.
Initially, three resorts in Massachusetts were chosen. However, in the end
they were not included in the study. One resort that initially agreed to participate
chose not to in the end, another due to size and the age of skier participants (mostly
under 18 years of age) was not surveyed, and the last resort happened to be closed
the weekend that the surveyor was supposed to visit due to poor snow conditions.
Another limitation is the amount of time respondents had available to
complete the survey. Most skiers and snowboarders approached were either in the
base lodge for a mini break or for lunch. Therefore, the time required to complete
the survey was kept to less than 15 minutes so that it was not too long. Ideally the
survey could have been much longer to incorporate more lines of questioning and
even open‐ended questions. However, this was not feasible without negatively
affecting response rates.
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The weather on certain survey days was less than optimal for
skiing/snowboarding. At one of the survey locations, for the first day, there were
optimal ski conditions present. However, on the second day of surveying it was
raining. At another location on the day that I distributed surveys, the conditions
were very icy. A lot of respondents discussed the fact that they had received a free
lift ticket due to the poor weather conditions. This poor weather may also have
impacted some of the responses given on those particular days when asked about
ideal weather conditions.
The responses from all resorts will be combined and treated as one sample.
Also, the responses of skiers and snowboarders will be combined and treated as one
sample.
This chapter has outlined the research methods used in this research study.
The following chapter will present the findings of the skier/snowboarder survey.
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4.0 Results
This chapter presents the results of the skier/snowboarder survey. The first
section will discuss the demographics of skiers and snowboarders that participated
in the study. The second section will outline the trip characteristics of the
respondents to this survey. The third section will describe the factors influencing
destination choice. The fourth section will examine the importance of weather
preferences and ideal weather conditions while skiing or snowboarding. The final
section will explore how climate change has impacted skier and snowboarder
behaviours in the past, as well as how it might impact their behaviours in the future,
in relation to participation levels.

4.1 Skier/Snowboarder Demographics
The gender of the respondents was split fairly evenly for skiers with 52%
being female and 48% being male. On the other hand, with snowboarders, males
accounted for 73% of respondents and 27% were female. The average age of skiers
was 42 years old, and the average age of snowboarders was 28. Skiers accounted for
81% of the respondents, snowboarders accounted for 12% of the respondents and
7% considered themselves as both skiers and snowboarders. The majority of
respondents considered themselves as either intermediate (49%)or expert (44%)
level skiers, while 7% considered themselves beginners. When skiers were asked
about their years of experience in the sport, 53% of respondents had less than 20
years of experience and 47% had greater than 20 years of experience. When
snowboarders were asked about their years of experience in the sport 94% had less
than 20 years of experience and only 6% had greater than 20 years of experience.
Due to the large percentage of experienced skiers and snowboarders, 86% of the
respondents owned their own equipment, while only 7% rented and 7% owned
some equipment and rented some. The majority of respondents (63%) did not own
or rent a property at or near their ski area. There is still, however, a significant
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percentage (37%) of respondents who own a property (22%), own a timeshare
(3%), or rent a property (12%) at or near their preferred ski area.

4.2 Trip Characteristics
The following section describes various trip characteristics for skiers and
snowboarders within this study. Skiers ski on average 18 days per year and
snowboarders ride on average 17 days per year. Half (52%) of skiers and 59% of
snowboarders have purchased a season’s pass in the past at a resort in New
England, with 37% having purchased a season pass for more than 5 years and 63%
for less than 5 years. On the other hand 48% have never bought a season’s pass. The
average number of days that respondents who have never bought a season’s pass
ski/snowboard during a season is 10 days. However, for those respondents who
have a season’s pass or have bought one in the past, the average number of days
they ski/snowboard increases to 25 days per season. Skiers stated that when it
comes to who they ski with, the largest percentage (63%) of people ski with friends
or with a partner (61%). There is still a significant portion of individuals who ski
with their parents (12%) and siblings (13%) as well. Only a small percentage of
people ski with new acquaintances (6%) and a few respondents stated that they
also ski with their coaches, team, other students, co‐workers, and by themselves.
Snowboarders on the other hand, stated that when it comes to who they snowboard
with, the largest percentage (85%) of people ski with friends or with a partner
(42%). There is still a significant portion of individuals who ski with their parents
(16%) and siblings (22%). Skiers and snowboarders are different in terms of
demographics and trip characteristics. However, their responses on factors
influencing destination choice, weather preferences, factors affecting their
participation levels and substitution behaviours (which are the focus of the thesis)
were very similar, if not identical, and therefore, from this point on, the survey data
was kept as one sample when analyzing skier/snowboarder responses.
Another area that was examined was where respondents ski (strictly in New
England or do they travel elsewhere) as well as what days they typically ski on
(weekends, weekdays, or public holidays). It was found that the majority of
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skiers/snowboarders do not ski on weekdays and, if they do, it is less than 10 days
per season. Just over one third (35%) of skiers and snowboarders do not ski
weekdays at all during the winter months and 47% ski between a total of one to
nine weekdays within a ski/snowboard season, and only 5% of people ski 20 or
more weekdays (Table 4.1).
Table 4.1 Weekday Skiers/Snowboarders
Number of Weekdays
0
1‐9
10‐19
20‐29
30‐39
40+

% of Respondents
35%
47%
13%
3%
1%
1%

Weekends are when the majority of respondents report skiing/snowboarding. Only
7% of skiers do not ski on weekends at all. A total of 77% of respondents reported
skiing/snowboarding anywhere between one and 19 days on the weekend
throughout the year (Table 4.2).
Table 4.2 Weekend Skiers/Snowboarders
Number of Weekends
0
1‐9
10‐19
20‐29
30‐39
40+

% of Respondents
7%
52%
25%
11%
4%
1%

The majority of respondents do not ski on public holidays (65%), while 32%
reported skiing on anywhere from one to five public holidays and 3% reported
skiing 6 or more public holidays. Respondents were also asked to determine the
number of days that they ski during the year where they ski more than 3 days in a
row (allowing for the classification of a ski holiday versus a day trip).
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Skiers and snowboarders were asked to identify the number of days that
they ski in particular global ski areas (for example: New England, Midwest, Rocky
Mountain states, Canada, Europe). Since the survey was distributed in the New
England region, this was where the majority of respondents reported skiing (Table
4.3).
Table 4.3 Number of Days Respondents Ski in New England
# of Days in New England
0
1‐9
10‐19
20‐29
30‐39
40‐49
50 +

% of Respondents
34%
36%
28%
14%
9%
6%
3%

Only 1% of respondents stated that they skied at least once in the Midwest, 15% in
the Rocky Mountain States, 2% in California and Washington, 3% in the South
Eastern US, 8% in Canada and 3% in Europe.
Skiers and snowboarders in New England typically travel by car or truck
(95%). This is probably due to the fact that the majority of ski resorts in this region
are within a six‐hour drive. A small percentage of respondents travel either by bus
(2%), or by train (1%) or by airplane (1%). Respondents were also asked their
opinion on acceptable travel times for a day trip, a weekend trip, and a ski holiday
(which consists of 3 or more days). For a day trip it was found that they majority of
skiers/snowboarders find between either 3 or 4 hours (mean is 2.53, mode is 2) to
be an acceptable travel distance. For a weekend trip the acceptable travel time rises
to between 3 and 6 hours (mean is 4.09, mode is 4) For a ski trip the acceptable
travel time is the greatest with 52% feeling that 6 hours or more is an acceptable
travel time (mean is 5.04, mode is 6) (Table 4.4).
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Table 4.4 Acceptable Travel Times for Ski Trips
Hours
1
2
3
4
5
6 or more
(n=541)

Acceptable travel
times for a day trip
13%
43%
32%
6%
2%
4%

Acceptable travel
times for a weekend
2%
6%
27%
30%
17%
18%

Acceptable travel times
for a ski holiday
1%
3%
11%
18%
13%
55%

4.3 Skier/Snowboarder Motivations
Respondents were asked to rate on a five point scale numerous questions
regarding both the importance of skiing/ snowboarding to them, as well as how
they feel about the ski resort that they go to most often. Tables 4.5 and 4.6 outline
the various statements and whether respondents agreed or disagreed with these
statements. These questions were used to group respondents based on the level of
involvement skiing/snowboarding has in their lives, as well as the level of
destination loyalty to their preferred resort. These two questions were also used in
Dawson et al. (2009) and were based on standard scales that have been developed
and validated through previous research including: Dimanche & Havitz (2004), Kyle
et al. (2007) and Prichard & Howard (1993).
Those in the ‘high level involvement’ group scored a total of 35 or higher out
of a possible 50 on Kyle et al.’s (2007) Modified Involvement Scale (MIS). A score of
35 or higher indicated that they stated either ‘agree’ or ‘strongly agree’ to all the
statements on the MIS. Those in the ‘low level involvement’ group scored a total of
34 or lower on Kyle et al.’s Modified Involvement Scale. This range of scores
indicated that they stated either ‘unsure’ ‘disagree’ or ‘strongly disagree’ on all the
statements on the MIS. Those in the ‘high level of destination loyalty’ group scored a
total of 19 or higher out of a possible 30 on Prichard et al.’s (1999) Psychological
Commitment Instrument (PCI). A score of 19 or higher indicated that they stated
either ‘agree’ or ‘strongly agree’ to the statements on the PCI. Those in the ‘low level
of destination loyalty’ group scored a total of 18 or less on Prichard et al.’s (1999)
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Psychological Commitment Instrument. This range of scores indicated that they
stated either ‘unsure’ ‘disagree’ or ‘strongly disagree’ on the statements on the PCI.
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Table 4.5 The Importance of Skiing/Snowboarding
Strongly
Agree

Agree

Un‐
sure

Skiing/snow‐
47%
42%
7%
boarding is one of
the most enjoyable
things I do
Skiing/snow‐
41%
39%
13%
boarding is very
important to me
I find a lot of my
17%
29%
18%
life is organized
around skiing/
snow‐boarding
Skiing/snowboardi
18%
28%
19%
ng has a central
role in my life
I enjoy discussing
25%
49%
14%
skiing/snow‐
boarding with my
friends
Most of my friends
12%
34%
22%
are skiers/
snowboarders
When I participate
26%
41%
19%
in skiing/
snowboarding, I
can really be
myself
I identify with the
16%
34%
26%
people and image
associated with
skiing/
snowboarding
Participating in
12%
31%
27%
skiing/snow‐
boarding says a lot
about who I am
When I
8%
26%
35%
ski/snowboard,
others see me the
way I want them to
see me
(n = 566, mean = 35, median = 36, mode = 36)
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Dis‐
agree

Strongly
Disagree

Mean
(1‐5)

SD

3%

0%

4.33

0.8

7%

0%

4.14

0.9

29%

6%

3.22

1.2

26%

9%

3.21

1.3

11%

1%

3.86

0.9

27%

5%

3.22

1.1

11%

3%

3.75

1.1

18%

6%

3.37

1.1

24%

6%

3.20

1.1

23%

8%

3.05

1.1

Table 4.6 Feelings About Preferred Ski Resort
Strongly
Agree
19%

Agree

Unsure

My preference to
31%
24%
ski/snowboard at
my usual resort
would not
willingly change
To change my
18%
22%
20%
usual resort
would require
major rethinking
I ski/snowboard
10%
22%
24%
at my usual resort
because the
image comes
closest to
reflecting my
lifestyle
When I
9%
22%
25%
ski/snowboard at
my usual resort it
reflects the kind
of person I am
My decision to ski
20%
45%
17%
/snowboard at
my usual resort
was freely chosen
from several
alternatives
I did not control
4%
13%
14%
the decision on
whether to
ski/snowboard at
my usual resort
I don’t know that
2%
9%
13%
much about my
usual ski resort
I am
35%
43%
13%
knowledgeable
about my usual
resort
(n=562, mean = 28, median = 28, mode = 24)
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Disagree
21%

Strongly
Disagree
4%

Mean
(1‐5)
3.40

SD
1.1

33%

6%

3.12

1.2

34%

11%

2.86

1.1

33%

12%

2.83

1.2

14%

4%

3.64

1.1

42%

27%

2.26

1.1

44%

31%

2.07

1.0

8%

2%

4.02

0.9

4.4 Factors Influencing Destination Choice
Respondents were presented with questions, based on previous literature,
especially Dawson (2009), Unbehaun et al. (2008) and Gilbert & Hudson (2000),
regarding factors that could influence their choice of resorts and then asked to rank
whether they had a strong, minor, or no influence at all on their decision‐making
process when choosing a ski resort. The main factors that were found to have a
strong influence when choosing a ski resort are: the quality of snow conditions
(mean 2.73), the absence of crowded slopes (mean 2.67), close proximity to their
place of residence (mean 2.52) and the price of lift tickets / passes (mean 2.45)
(Table 4.7). Those that have little influence when choosing a ski resort are: an
attractive nightlife (mean 1.53), the presence of non‐related snow activities (mean
1.57) and the presence of beginner runs (mean 1.58) (Table 4.7). Respondents were
also provided a space to include any other factors that are influential to them when
choosing a ski resort. Those that were stated include: parking, quality of
instruction/ski clubs/races, cleanliness, terrain parks/bumps/variety in
terrain/glades, cheap accommodations, atmosphere, lifts/lift lines, and no
snowboarders.
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Table 4.7 The Importance of Destination Choice Factors

Quality of snow conditions
Absence of crowded slopes
Close proximity to my place
of residence
Price of lift tickets/passes
Snowmaking capacity
Good service
Good facilities (e.g.
accommodation, chalet, etc)
Friends and family usually
ski/snowboard there
Presence of expert runs
Absence of crowded chalet
/ services
Presence of beginner runs
Presence of non‐snow
related activities
(e.g. pool, spa, restaurant)
Attractive nightlife
(n=555)

Strong
Influence
74%
63%
61%

Minor
Influence
25%
34%
30%

No
Influence
2%
3%
9%

Mean
(1‐3)
2.73
2.62
2.52

SD
0.7
0.7
0.5

54%
42%
39%
43%

37%
43%
46%
38%

9%
15%
15%
19%

2.45
2.27
2.25
2.24

0.8
0.7
0.8
0.7

42%

39%

19%

2.24

0.8

32%
29%

41%
43%

28%
28%

2.05
2.00

0.7
0.7

12%
10%

33%
36%

55%
54%

1.58
1.57

0.7
0.6

10%

33%

57%

1.53

0.8

4.5 Weather Preferences
Respondents were asked the importance of various weather aspects as well
as ideal conditions while skiing or snowboarding. They ranked their importance
along a five point scale with five being extremely important, three being neutral and
one being not important. It was found that the absence of rain was the most
influential weather factor out of the 6 presented in this study with a mean of 4.44
(Table 4.8). Not having rain was extremely important to 66% of respondents. The
second most important weather factor was having good visibility while
skiing/snowboarding. A total of 61% of all respondents surveyed found that good
visibility while skiing or snowboarding was either important or extremely
important. The absence of strong winds was the next most important weather
aspect. On average respondents found this to be very important with a mean of 3.66.
A total of 60% of respondents felt that the absence of strong winds was either an
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extremely important or an important weather factor when skiing or snowboarding.
The fourth weather condition was the presence of sunshine when skiing or
snowboarding and the greatest percentage of respondents 40% remained neutral
on this issue. The fifth aspect of weather assessed was whether or not there were
comfortable air temperatures while skiing/snowboarding. When skiing and
snowboarding 33% of respondents found that a comfortable temperature outside
while at the ski resort was important. With a mean of 3.20, falling snow was the
least important weather factor affecting skiers and snowboarders. The largest
percentage of respondents (48%) remained neutral on the aspect of falling snow
being an ideal condition while skiing/snowboarding (Table 4.8).
Table 4.8 The Importance of Weather Aspects while Skiing/Snowboarding
Extremely
Important
66%

19%

10%

2) Good Visibility

21%

40%

3) No strong winds

23%

4) Sunshine
5) Comfortable air
temperature
6) Falling snow

1) No rain

Neutral
2%

Not
Important
3%

Mean
(1‐5)
4.44

31%

5%

4%

3.68

37%

31%

4%

6%

3.66

19%

30%

40%

4%

7%

3.51

16%

33%

35%

8%

9%

3.38

13%

23%

48%

7%

10%

3.20

(n=567)
Respondents were then asked to identify their ideal weather conditions for
skiing/snowboarding. The first question was about which temperature(s) are ideal
and the answers varied. With 60% of respondents incorporating it into their ideal
temperature range, 30˚F (‐1°C) is the ideal temperature for skiing and
snowboarding. As far as ideal wind conditions, 95% of respondents ideal wind
conditions include either no wind at all or simply a light breeze while skiing and
snowboarding: 55% do not want any wind and 40% are okay with a light breeze (1‐
5 miles/hour). With respect to ideal sky conditions 50% prefer 0% of cloud
coverage, 39% would prefer 25% cloud coverage, and 9% prefer 50% cloud
coverage.
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4.6 Factors Affecting Participation Levels
Respondents were asked to rank the importance of a range of factors
affecting participation levels on a five‐point scale with five being the greatest
importance and one having no affect at all. The factors examined include: economic,
personal, and weather conditions. The most important factors in affecting the
number of days that respondents ski/snowboard each winter are the snow
conditions at their usual ski areas, good weather for skiing, ability to take holidays,
the number of times family and friends want to go, and the price of a lift
ticket/season pass (Table 4.9). Those with the least amount of influence affecting
the number of days respondents ski/snowboard include: the cost of airplane tickets
(mean 2.13), the amount of snow at their place of residence (mean 2.20) and gas
prices (mean 2.37) (Table 4.9).
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Table 4.9 The Importance of Factors Affecting Participation Levels
Greatest
Very
Somewhat
Importance Important Important
Snow
conditions at
my usual ski
areas
Good
weather for
skiing
Ability to
take
holidays
Number of
times family
and friends
want to go
Price of lift
ticket /
season pass
Depth of
snow base at
my usual ski
areas
Good road
conditions to
ski resort
State of the
economy
Gas prices
Amount of
snow at my
place of
residence
Cost of
airplane
tickets

Not Very
Important

No
Affect
at All

Mean
(1‐5)

22%

39%

31%

5%

3%

3.73

16%

39%

32%

7%

5%

3.56

17%

30%

29%

13%

11%

3.28

14%

34%

29%

12%

11%

3.28

14%

30%

36%

13%

8%

3.27

7%

30%

42%

15%

6%

3.16

6%

22%

34%

24%

14%

2.81

5%

14%

40%

24%

17%

2.65

3%

10%

31%

35%

22%

2.37

4%

9%

21%

31%

34%

2.20

5%

13%

17%

17%

47%

2.13
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4.6.1 The ‘Backyard Snow Effect’
When respondents were asked “When there is snow at your place of
residence do you go skiing/snowboarding more often than when there is no snow in
your backyard/neighbourhood?” 44% said yes, while 56% said no. Therefore, skiers
and snowboarders in this study were split regarding the bearing that the ‘backyard
snow effect’ has on their level of ski activity. This was the one question where the
responses were significantly different depending on whether the respondent was a
skier or a snowboarder. Snowboarders stated that they were more impacted by the
‘backyard snow effect’ (54%), compared to skiers (42%).
4.6.2 Climate Scenarios
The following section highlights the two climate scenarios that respondents
were presented with in order to determine how climate might impact their
skier/snowboarder participation patterns. Skiers and snowboarders surveyed were
presented with a scenario that resembles the record warm winter of 2001/02 and
was also a mid range 2050s analogue that resembles climate change projections for
an average winter in this region.
Scenario A: Average snowfall at ski resorts in New England is 40% lower than
normal, with little snowfall until after Christmas, except at high elevations. The ski
season in the region starts 3 weeks late and is only 118 days long (an average
winter is 132 days). A number of resorts have only some of their runs and chairlifts
open over Christmas‐New Year and Spring Break holidays.
Then they were asked if another winter such as that were to occur the following
year, how they would change their skiing/snowboarding behaviour. In terms of how
often they would go skiing/snowboarding: 87% would ski/snowboard their usual
frequency, just a fewer total number of days, 11% would ski/snowboard more often
than normal to make up for a shorter season, and 1% would stop
skiing/snowboarding for the entire winter.
In relation to where they would go skiing/snowboarding: 60% said that they
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would wait until their usual ski/snowboard locations in New England were open.
23% said that they would travel further to find better snow conditions within New
England. 9% said that they would take a ski holiday outside of New England and not
ski in New England, and 3% said that they would do something else instead of
skiing.
The second climate scenario that respondents were presented with
resembles the worst‐case scenario for the 2050s high emissions model as outlined
by the IPCC.
Scenario B: Average snowfall at ski resorts in New England is 65% lower than
normal, with little snowfall until after Christmas, except at the highest elevations.
The ski season in the region starts 4 weeks late and is only 99 days long (an average
winter is 132 days). Many resorts in the region are closed over Christmas – New
Year and Spring Break holidays. Only ski/snowboard areas in Vermont, Northern
New Hampshire, and Northern Maine have good snow conditions.
When asked how often they would go skiing/snowboarding: 84% would
ski/snowboard their usual frequency, just a fewer total number of days, 11% would
ski/snowboard more often than normal to make up for a shorter season, 4% would
stop skiing/snowboarding for the entire winter, and 1% said they would stop
skiing/snowboarding altogether if a winter like the one described occurred.
In terms of where they would go skiing/snowboarding: 53% said that they
would wait until their usual ski/snowboard locations in New England were open.
30% said that they would travel further to find better snow conditions within New
England. 11% said that they would take a ski holiday outside of New England and
not ski in New England, and 6% said that they would do something else instead of
skiing.
The substitution responses were then compared to determine if there were
any similarities or differences between skiers/snowboarders based on the survey
location, and respondents’ place of residence. The seven survey locations were in
different states, and they varied based on their skiable terrain, number of trails,
snowmaking capabilities and ownership properties. However, the responses to the
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substitution questions in both the 2050s mid‐range and worst‐case scenario are all
very similar, regardless of the resort location (Table 4.10 and Table 4.11).
Table 4.10 Substitution behaviours based on survey locations

2050s mid
range
scenario
Usual
frequency just
a fewer total #
of days
More often
than normal to
make up for
shorter season
Stop for the
entire winter
Stop altogether
2050s worst
case scenario
Usual
frequency just
a fewer total #
of days
More often
than normal to
make up for
shorter season
Stop for the
entire winter
Stop altogether

Cranmore

Wildcat

Loon

Suicide
Six

Mad
River
Glen

Jay
Peak

85%

86%

91%

88%

87%

87%

13%

12%

8%

10%

13%

13%

2%

2%

1%

2%

0%

1%

0%

0%

0%

0%

0%

0%

69%

66%

69%

70%

67%

52%

22%

20%

21%

18%

25%

32%

6%

11%

8%

10%

8%

10%

3%

3%

3%

2%

0%

6%

When presented with the 2050s mid‐range and worst‐case scenarios, temporal and
activity substitution behaviours are similar among all resorts. Loon Mountain has
the highest percentage of skiers/snowboarders that would ski their usual
frequency, just a fewer total number of days (91%). However, this means that they
also have the lowest percentage of respondents (8%) that would ski/snowboard
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more often than normal to make up for a shorter season (Table 4.10). During the
2050s worst‐case scenario, again substitution behaviours are similar among all
resorts, except for Jay Peak. Half (52%) of respondents stated skiing/snowboarding
their usual frequency just a fewer number of days, while 32% would ski/snowboard
more often than normal to make up for a shorter season (Table 4.10). Another
interesting result is that skiers at Mad River Glen are the only respondents in both
climate scenarios where not one person reported that they would stop skiing
altogether (Table 4.10).
Table 4.11 Substitution behaviours based on survey locations

2050s midrange
scenario
Wait until usual ski
resort in New
England opened
Travel further to
find better snow in
New England
Take a ski holiday
outside New
England and not
ski in New England
Do something else
instead of skiing
2050s worstcase
scenario
Wait until usual ski
resort in New
England opened
Travel further to
find better snow in
New England
Take a ski holiday
outside New
England and not
ski in New England
Do something else
instead of skiing

Cranmore

Wildcat

Loon

Suicide
Six

Mad
River
Glen

Jay
Peak

83%

86%

84%

84%

92%

83%

10%

11%

9%

12%

8%

14%

7%

3%

6%

4%

0%

2%

0%

0%

1%

0%

0%

1%

61%

53%

58%

53%

60%

40%

29%

36%

23%

29%

27%

40%

3%

5%

13%

16%

13%

12%

7%

6%

6%

2%

0%

7%
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When presented with the 2050s mid‐range and worst‐case scenarios, spatial and
activity substitution behaviours are similar among most resorts surveyed. There
were, however, a few differences that should be noted. In the 2050s mid‐range
scenario skiers at Mad River Glen were much more likely to wait until their
preferred ski resort opened (92%) and none of the skiers would either travel
outside New England and not ski in New England, or do something else instead of
skiing (Table 4.11). During the 2050s worst‐case scenario, only 40% of
skiers/snowboarders at Jay Peak would wait until their usual ski resort opened,
while 40% would travel further in New England to find better snow conditions
(Table 4.11).
The majority of respondents were from the states of Massachusetts (42%),
New Hampshire (8%) and Vermont (17%). The substitution responses, in relation
to where they would ski/snowboard during snow deficient winters, as well as, their
level of participation frequency were compared based on the respondents’ place of
residence. Those who lived in New Hampshire and Vermont were classified as local
visitors (since this was where the resorts surveyed were located). Those who lived
in the other states that make up New England (Massachusetts, Maine, Rhode Island
and Connecticut) were considered regional visitors. Any other states or provinces
were considered extra‐regional visitors. During the 2050s mid‐range scenario local
and extra‐regional visitors are very similar regarding their temporal and activity
substitution behaviours and therefore the chi square result was not significant.
While the majority of local and extra‐regional visitors (85% and 83%) reported that
they would ski/snowboard their usual frequency but just a fewer total number of
days, 14% and 15% would ski more often than normal to make up for a shorter
season. Regional visitors (90%) reported that they would ski/snowboard their
usual frequency, and only (9%) would ski more often than normal to make up for a
shorter season. When presented with the 2050s worst‐case scenario local visitors
were more likely (73%) to ski/snowboard their usual frequency but just a fewer
total number of days. On the other hand, regional and extra‐regional visitors were
more likely (23% and 27%) to ski/snowboard more often than normal to make up
for a shorter season. Extra‐regional visitors are however much more likely to stop
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skiing for the entire winter (14%) as well as stop skiing altogether (8%). (Table
4.12)
Table 4.12 Substitution behaviours based on respondents place of residence
Climate
Projections
n = 545
2050s
(midrange)
(x² = 6.15,
p<0.4, df = 6)

Usual frequency just a
fewer total # of days
More often than
normal to make up for
shorter season
Stop for the entire
winter

Local
(NH & VT)

Regional
(NE)

Extra
Regional

85%

90%

83%

14%

9%

15%

2%

1%

2%

n = 540
2050s
(worstcase)

Usual frequency just a
73%
63%
55%
fewer total # of days
More often than
(x² = 19.22,
17%
27%
23%
normal to make up for
p<.004, df = 6)
shorter season
Stop for the entire
9%
7%
14%
winter
Stop altogether
2%
3%
8%
*To avoid empty cells in a contingency table for chi square testing the variable
stop skiing altogether was excluded from the 2050’s midrange scenario
analysis.
There are a few key overall findings, with regard to substitution behaviours, that are
worth noting. The first is that very few respondents will give up skiing, and few will
go outside of New England to ski. The second is that there is little variance among
substitution responses for the mid‐range scenario but are more marked for the
worst‐case scenario.
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Table 4.13 Substitution behaviours based on respondents’ place of residence
Climate
Projections
n = 546
2050s
(midrange)
(x² = 9.92,
p<.128, df =6)

Wait until usual ski
resort in New England
opened
Travel further to find
better snow in New
England
Take a ski holiday
outside New England
and not ski in New
England

Local
(NH & VT)

Regional
(NE)

Extra
Regional

87%

86%

79%

13%

9%

13%

1%

4%

8%

n = 538
Wait until usual ski
resort in New England
68%
50%
45%
opened
Travel further to find
(x² = 23.11,
better snow in New
25%
32%
29%
p<.001, df = 6)
England
Take a ski holiday
outside New England
16%
6%
12%
and not ski in New
England
Do something else
10%
1%
6%
instead of skiing
*To avoid empty cells in a contingency table for chi square testing the variable
do something else instead of skiing was excluded from the 2050’s midrange
scenario analysis.
2050s
(worstcase)

Only in the 2050s worst‐case scenario are local visitors much more likely to
wait until their preferred ski resort opens (68% compared to 50% and 45%). Local
visitors are also much less likely to take a ski holiday outside (6% compared to 12%
and 16% in the 2050s worst‐case scenario) (Table 4.13). While the 2050s mid‐range
scenario responses were not statistically significant they are still worth noting.
Extra‐regional visitors were 7‐8% less likely than local and regional visitors to wait
until their usual ski resorts opened. Extra‐regional visitors were also more likely to
take a ski holiday outside New England and not ski in New England (8% compared
to 4% of regional and 1% of local visitors).
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4.6.3 Influence of Climate on Use of Recreational Properties
Respondents were also asked whether or not they owned or rented a
property near their preferred ski resort. The 37% of respondents who answered
“Yes” were asked questions regarding the level of use of these recreational
properties and how it may change as a result of the length of the ski season due to
climatic conditions. It was found that 63% of skiers/snowboarders in New England
do not own or rent a property at or near their ski area, 22% own a property, 3%
own a timeshare and 12% rent a property. The number of days that they use these
recreational properties on average, is 79 days with the median being 99 days, and
on average, 73 days are within the ski/snowboard season.
If the average ski season length was reduced by 33% over a normal winter
(similar to the climate analogue season of 2001/02): 5% would use the property
more often, 57% would use the property about the same amount as they do now,
30% would use the property a little less often, 7% a lot less often and 1% would
simply sell the property (Table 4.14). If the average ski season length was reduced
by 50% over a normal winter (more severe than the 2050s worst case scenario for
the regional average, however this level of reduction did occur for some areas in the
Scott et al. 2008 models): 3% would use the property more often, 45% would use
the property about the same amount as they do now, 30% would use the property a
little less often, 17% a lot less often and 5% would simply sell the property (Table
4.12). If the ski area that their property was nearby happened to close as a result of
poor climate conditions (an extreme case, however, ski resort closures will occur for
some areas in the Scott et al 2008 models): 5% would use the property more often,
28% would use the property about the same amount as they do now, 12% would
use the property a little less often, 33% a lot less often and 21% would simply sell
the property (Table 4.14).
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Table 4.14 Influence of Climate on Property Use

Would use the property
more often
Would use the property
about the same
Would use the property a
little less often
Would use the property a
lot less often
Would sell the property
(n=210)

33% reduction
in average ski
season length
5%

50% reduction
in average ski
season length
3%

If the nearby
ski area
closed
5%

57%

45%

28%

30%

30%

12%

7%

17%

33%

1%

5%

21%

4.6.4 Activity Involvement and its Impact on Participation
In order to further understand the future substitution behaviours of skiers
and snowboarders their responses were analyzed in relation to various components
of the survey that examined activity involvement. Using chi square testing, ‘high
involvement participants’ ‘medium involvement participants’ and ‘low involvement
participants’ were compared based on their responses to the two climate scenarios,
and whether they would ski/snowboard their usual frequency, more often to make
up for a shorter season, stop for an entire winter, or stop altogether. The ‘high level
of involvement’ group is those who place skiing/snowboarding as an important
activity in their lives. This was determined based on their mean score being greater
than or equal to 40 on the Modified Involvement Scale (MIS). Respondents in this
group selected either ‘agree’ or ‘strongly agree’ on each of the statements in the MIS
question and 31% of respondents fall into this category. These respondents are
those who have progressed through the stages of commitment and therefore
thought to be highly involved in the activity of skiing/snowboarding. The ‘medium
level of involvement’ group had a combined score of 30‐39 on the Modified
Involvement Scale. Respondents in this group selected either ‘unsure’ or a
combination of ‘agree’/’disagree’ on each statement in the MIS question and 47% of
respondents fall into this category. The ‘low level of involvement’ group does not

71

demonstrate this type of ‘committed involvement’. Respondents in this group do not
consider skiing/snowboarding as an important activity in their lives.
Skiers/snowboarders in their group have a total mean score of less than or equal to
29 on the Modified Involvement Scale. Respondents in this group selected either
‘disagree’ or ‘strongly disagree’ on all statements in the MIS question and 22% of
respondents fall into this category. However, their participation in the activity at all
suggests that they do have some level of involvement when compared to someone
who has never skied/snowboarded and does not intend to.
Table 4.15 Comparing Levels of Involvement and Substitution Behaviours
Climate
Projections

Low Level
of
Involvement

Medium
Level of
Involvement

High Level
of
Involvement

93%

88%

83%

5%

11%

16%

1%

1%

1%

n = 532
2050s
(midrange)
(x² = 10.90,
p<.091, df = 6)

Usual frequency
just a fewer
total # of days
More often than
normal to make
up for shorter
season
Stop for the
entire winter

n = 532
Usual frequency
56%
69%
59%
just a fewer
total # of days
More often than
normal to make
(x² = 14.30,
25%
21%
28%
up for shorter
p<.03, df = 6)
season
Stop for the
11%
7%
11%
entire winter
Stop altogether
8%
3%
2%
*To avoid empty cells in a contingency table for chi square testing the variable
stop skiing altogether was excluded from the 2050’s midrange scenario
analysis.
2050s
(worstcase)
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While the chi square result for the 2050s mid‐range scenario is not
statistically significant, there may be a trend. Those who are thought to be ‘highly
committed’ to the activity of skiing/snowboarding are more likely (16% compared
to 5%) during the 2050s mid‐range scenario to ski more often than normal to make
up for a shorter winter season (Table 4.15). Whereas, those who do not
demonstrate a level of ‘committed involvement’ are more likely (93% compared to
83%) during the 2050s mid‐range scenario to ski their usual level of frequency, just
a fewer total number of days (Table 4.15). Chi square test results reveal a statistical
difference between respondents in the low, medium and high level of involvement
groups in the 2050s worst‐case scenario. The percentages are much closer and
therefore, even though chi square testing determined a statistical significance, it
may not be substantively important. There is a substantial difference in whether
respondents would stop skiing for an entire winter. Here, those in the ‘low level of
involvement’ group are more likely (8% compared to 3% and 2%) to not
ski/snowboard if conditions in the second climate scenario occurred (Table 4.15).
The second variable examined was respondents’ level of involvement based
on the number of days they ski/snowboard in a season. Three distinct groups were
created based on participation frequency (low, medium and high). The ‘low
participation’ group ski/snowboard on average less than 10 days per winter season
(33% of respondents fell into this category). The ‘medium participation’ group
ski/snowboard on average between 10 and 20 days (33% of respondents fell into
this category) and the ‘high participation’ group ski/snowboard on average greater
than 20 days each winter season (33% of respondents fell into this category).
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Table 4.16 Comparing Participation Frequency and Substitution Behaviours
Climate
Projections

Low Level
of
Participation

Medium
Level of
Participation

High Level
of
Participation

82%

85%

87%

8%

12%

12%

10%

3%

1%

n = 550
2050s
(midrange)
(x² = 20.55,
p<.002, df =
6)

Wait until usual
ski resort in
New England
opened
Travel further
to find better
snow in New
England
Take a ski
holiday outside
New England
and not ski in
New England

n = 542
Wait until usual
2050s
ski resort in
55%
50%
55%
(worstcase)
New England
opened
Travel further
(x² = 28.38,
to find better
26%
32%
33%
p<.001, df =
snow in New
6)
England
Take a ski
holiday outside
New England
7%
14%
12%
and not ski in
New England
Do something
else instead of
13%
4%
1%
skiing
*To avoid empty cells in a contingency table for chi square testing the variable
do something else instead of skiing was excluded from the 2050’s midrange
scenario analysis.
During the 2050s mid‐range scenario 82% – 87% of respondents regardless of their
participation level would wait until their usual ski resort in New England opened.
However, these percentages drop significantly during the 2050s worst‐case
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scenario, where only 50% ‐ 55% would wait until their usual ski resort in New
England opened (Table 4.16). The major differences in behavioural responses occur
between those considered ‘low level participants’ and ‘high level participants’.
During the 2050s mid‐range scenario, 10% of ‘low level participants’ stated that
they would take a ski holiday outside New England and not ski in New England,
compared to 3% of ‘medium level participants’ and 1% of ‘high level participants’
(Table 4.16). Also during the 2050s worst‐case scenario, 13% of ‘low level
participants’ stated that they would do something else instead of
skiing/snowboarding (Table 4.16).
4.6.5 Destination Loyalty and its Impact on Resort Substitution
Using chi square testing, ‘high loyalty participants’ ‘medium loyalty
participants’ and ‘low loyalty participants’ were compared to the two climate
scenarios (2050s mid‐range and 2050s worst‐case), and whether they would wait
until their usual ski resort in New England opened, travel further to find better snow
in New England, take a ski holiday outside New England and not ski in New England,
or do something else instead of skiing. Based on the responses to Question 12 (the
Psychological Commitment Instrument), those with a mean score of greater than or
equal to 32 (32% of respondents) are thought to have a ‘high level of destination
loyalty’ towards their preferred winter resort, whereas those with a mean score of
less than or equal to 23 (18% of respondents) are thought to have a ‘low level of
destination loyalty’. Those with a mean score of 24 – 31 (50% of respondents) are
thought to have a ‘medium level of destination loyalty’.
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Table 4.17 Comparing Resort Loyalty and Substitution Behaviours
Climate
Projections

Low
Level of
Loyalty

Medium
Level of
Loyalty

High
Level of
Loyalty

81%

87%

87%

7%

9%

12%

11%

4%

2%

n = 534
2050s
(midrange)
(x² = 15.56,
p<.001, df = 3)

Wait until usual ski
resort in New England
opened
Travel further to find
better snow in New
England
Take a ski holiday
outside New England
and not ski in New
England

n = 530
Wait until usual ski
resort in New England
45%
49%
65%
opened
Travel further to find
(x² = 10.79,
better snow in New
32%
33%
26%
p<.01, df = 3)
England
Take a ski holiday
outside New England
13%
12%
10%
and not ski in New
England
Do something else
10%
5%
0%
instead of skiing
*To avoid empty cells in a contingency table for chi square testing the variable
do something instead of skiing was excluded from the 2050’s midrange
scenario analysis.
2050s
(worstcase)

Chi square tests revealed significant differences among these three loyalty level
groups. Those respondents that were knowledgeable about their preferred resort,
chose it freely from all other alternatives, and those who felt that their preference
would not willingly change, were less likely to engage in resort substitution
behaviours in both the 2050s mid‐range and worst‐case climate scenarios. Eighty‐
seven percent and 65% of ‘high level loyalty’ respondents compared to 81% and
45% of ‘low loyalty respondents’ would wait until their usual resort in New England
opens during the 2050’s mid‐range and 2050s worst case scenarios respectively
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(Table 4.17).
The second variable examined was the influence of owning a property on
resort substitution behaviours. A chi square test was run to determine if there were
any differences in the future behavioural adaptation of skiers/snowboarders if they
own a property (25% of respondents) verses if they do not (75% of respondents).
Table 4.18 examines these differences:
Table 4.18 Comparing Property Owners and Substitution Behaviours
Climate
Projections
n = 449
2050s
(midrange)
(x² = 8.15, p<.05, df
= 3)

Wait until usual ski
resort in New England
opened
Travel further to find
better snow in New
England
Take a ski holiday
outside New England
and not ski in New
England
Do something else
instead of skiing

Own
Property

Do Not Own
Property

73%

59%

18%

26%

8%

10%

1%

5%

59%

51%

27%

32%

11%

11%

3%

6%

n = 450
2050s
(worstcase)
(x² = 2.75, p<.5,
df = 3)

Wait until usual ski
resort in New England
opened
Travel further to find
better snow in New
England
Take a ski holiday
outside New England
and not ski in New
England
Do something else
instead of skiing

Chi square tests reveal small but significant differences in relation to ‘resort loyalty
levels’ in both climate scenarios. Those who own a property in the area are more
likely to wait until their usual ski resorts open (73% compared to 59% in the 2050s
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mid‐range scenario and 59% compared to 51% in the 2050s worst‐case scenario)
(Table 4.18). Property owners are also less likely to travel further in New England to
find better snow conditions (18% compared to 26% in the 2050s mid‐range
scenario and 27% compared to 32% in the 2050s worst‐case scenario) (Table 4.18).
4.6.6 Summary
This chapter investigated skier/snowboarder demographics, trip
characteristics, factors influencing destination choice, weather preferences, and
factors affecting participation levels (specifically future climate scenarios). Then
visitor segments based on loyalty and participation levels were created and later
compared to the climate change scenarios that were presented. The purpose of this
was to examine if certain visitor segments would respond differently to the future
impacts of climate change. Using the climate scenarios for the 2050’s mid‐range and
2050’s worst‐case winter ski season scenarios respondents were able to assess their
participation levels in response to these decreased snow conditions and ski seasons.
The changes identified in the scenario depicting the climate predictions for the
worst‐case 2050s had the largest percentage of respondents participating in
activity, spatial, and temporal substitution behaviours.
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5.0 Discussion
This research study has sought to examine the behavioural adaptations of
skiers/snowboarders as a result of climate variability and change. The following
section interprets the main findings of the study and relates these to the relevant
academic literature discussed in earlier chapters.

5.1 Willingness to Travel
Willingness to travel among skiers and snowboarders provides an insight
into the practicality of skiing at a more snow‐secure destination within New
England if marginal snow conditions exist at their preferred resort. This study
evaluated the acceptable travel time for winter holidays of different lengths. It was
found that for a day trip the majority (72%) of skiers/snowboarders find between
either 3 or 4 hours to be an acceptable travel distance. For a weekend trip the
acceptable travel time rises to between 3 and 6 hours (71%) and for a ski trip the
acceptable travel time is the greatest with most (55%) feeling that 6 hours or more
is an acceptable travel time (Table 4.4). The resorts that were surveyed in this study
have different travel times from main market areas. Some (Loon, Wildcat, Cranmore,
and Suicide Six) are easily a day trip from a large urban market such as Boston,
while others (Mad River Glen, Jay Peak, and Smugglers Notch) are more of a
weekend trip or even a ski holiday (consisting of 3 or more days).
Having an understanding of the distances skiers and snowboarders are
willing to travel will allow resort managers to gain a better sense of how far they
might travel if the ski resorts within close proximity to their place of residence were
either snow deficient or not available. According to the results of this study, one of
the main factors affecting destination choice is close proximity to place of residence.
As well, two important factors that influence participation levels include cost and
the amount of leisure time available. In order to find a more snow‐secure
destination within New England all these factors would all come into play. In the
future a snow reliable resort may no longer be close to their place of residence. This
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would ultimately increase the cost of the trip and the travel time to a resort and
might impact the level of participation in the sport.

5.2 Destination Choice Factors
In this study, the main factors that were found to have a strong influence when
choosing a ski resort are: the quality of snow conditions, the absence of crowded
slopes, close proximity to their place of residence and the price of lift tickets /
passes. Those that have little influence when choosing a ski resort are: an attractive
nightlife, the presence of non‐related snow activities and the presence of beginner
runs (Table 4.7). Other studies have also tried to understand the influence of
destination choice factors among skiers/snowboarders. Unbehaun et al. (2008)
examined important destination choice determinants for skiers in Austria. They
found that the most important factors when choosing a winter ski resort include:
sureness of snow, winter experience, size of skiable area, and waiting time at lift.
They also concluded that shopping facilities, après ski, and snow independent
activities were the least important factors when choosing a ski resort (Unbehaun et
al. 2008). Dawson et al. (2009) surveyed skiers/snowboarders in the US Northeast
and found that the most important structural factors (what the resort has control
over: skiable terrain, number of runs, amenities, etc) influencing respondents
decision making to participate in the activity of skiing included presence of beginner
runs, presence of nightlife, presence of non‐snow‐related activities (e.g. pool, snow
tubing) and the presence of expert runs. Factors that were seen as least important in
terms of influencing destination choice include: absence of crowded slopes, quality
of snow conditions, quality of service, and quality of snowmaking capacity. Other
than in Dawson et al. (2009), snow conditions have been found to be a very
important choice determinant for skiers and snowboarders. Gilbert and Hudson
(2000) found that snow conditions are a key variable when making destination
choices. For skiers in this study, their concern about a lack of snow was one of the
main constraints for skier participation. Shih et al. (2009) also determined that
weather variables such as temperature and snow depth have a statistically
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significant impact on downhill ski lift ticket sales. Finally, Englin and Moeltner
(2004) showed that both trip demand and surplus values are strongly affected by
snow conditions.
Snow conditions were found to be the most important choice determinant for
skiers and snowboarders in this study and many others (Unbehaun et al., 2008, Shih
et al., 2009, Englin & Moeltner, 2004, Gilbert & Hudson, 2000). Therefore, the
unreliability of the quality of snow conditions in the future will be an important
obstacle for ski resort owners to overcome. Currently snowmaking technologies
have allowed ski resorts to overcome this issue to a large extent. However, in the
future, other factors (such as cost, and water availability) may influence the
sustainability of this solution.
Cost was also an important choice determinant. In this study it was ranked
third. Therefore, the challenge for ski resorts will be how to not increase the cost of
a lift ticket/season’s pass with the increased future operational costs that are
inevitable due to increased snowmaking among other things. Ski resort managers
will need to find another way to offset their costs because an increase in the cost of
lift tickets as outlined by the respondents of this survey may result in a decline in
visitor numbers. Unbehaun et al. (2008) explored the price sensitivity of skiers. The
majority of respondents accept an increase in costs of up to 10% in order to shift to
a more secure snow destination. They found an increase in costs of 20% to be the
threshold value, where more than 50% would no longer choose the snow secure
region.
One of the proposed adaptation strategies to counteract the future impacts of
climate change on winter snow conditions is to offer activities that can be a
substitute for skiing/snowboarding activities. Over the past three decades, ski areas
in North America have been diversifying their business operations to include
alternative snow activities (i.e. snow‐ tubing, Nordic skiing, snowmobiling, skating,
dog sledding) and non‐snow activities (i.e. pools, health spas, fitness centres, squash
and tennis courts, restaurants, bars and retail opportunities) (Scott & McBoyle,
2007). However, based on this study, as well as, Unbehaun et al. (2008) these non‐
related snow activities do not play an important role in influencing destination
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choice of current skiers/snowboarders. However, they might attract a different
clientele that has not been approached in this study. It is imperative for ski resorts
to understand the importance of various choice determinants. There is also a need
to understand which factors are not important when choosing a ski destination.

5.3 Ideal Weather Aspects
When asked the importance of various weather aspects while
skiing/snowboarding, it was found that the absence of rain was the most influential
weather factor out of the six presented in this study. The second most important
weather factor while skiing/snowboarding was good visibility, followed by no
strong winds and sunshine. The least two important weather factors for
respondents in this study were comfortable air temperature and falling snow (Table
4.8). Unbehaun et al. (2008) also examined ideal weather and temperature aspects
while skiing/snowboarding. This study also found that the most important aspect
was the absence of rain, as this prevents winter sport activity for that day and also
affects the snow conditions for several days after. The absence of strong winds, and
comfortable air temperatures were also perceived as being important.
The presence of high winds and uncomfortable air temperatures may no
longer be perceived as extremely important due to the technical innovations in
winter apparel that are now available to skiers and snowboarders. The use of
balaclavas and outerwear that uses technologies such as air vent systems, ClimaPro
fabrics and Gore‐Tex, ski apparel today combats harsh, cold, windy and snowy
conditions. Therefore the ability to still enjoy a day of skiing even with these
conditions may be one of the reasons why they are not perceived as important as
factors such as rain. The only time that the absence of strong winds becomes
extremely important for skiers and snowboarders is when these high winds cause
the resort to close certain ski lifts due to safety reasons. As some respondents
mentioned, weather and temperature were not as important to them as the snow
conditions.
Due to the unreliability of weather and snow conditions on a day‐to‐day
basis, especially in certain regions within New England, winter resorts need to
82

provide their visitors with a level of confidence in the ski conditions at their resorts.
This is why Scott and McBoyle (2007) observed an increase in the number of resorts
with snowmaking abilities and the constant addition of snow guns to cover an even
larger percentage of their ski terrains. As a means of encouraging visitors to plan
trips in advance and to follow through even if the weather might not cooperate, a
majority of the resorts surveyed at offer a free lift ticket if the visitor is not satisfied
with the snow conditions prior to noon that day. Therefore, skiers do not feel that
they have to continue skiing in marginal ski conditions to get their money’s worth.
The day that the conditions were icy, respondents also discussed how they were not
going to ski for the afternoon due to the conditions but that they were not worried
as they had a season’s pass and could come again when conditions improve. If skiers
and snowboarders begin to anticipate marginal ski conditions due to climate
change, they may buy season’s passes so that they do not have to worry about
getting their money’s worth out of a single day lift ticket. They can choose more
freely when they want to ski and will not feel obligated to ski/snowboard on days
where the snow conditions are not acceptable. On the other hand, if more days are
marginal it is harder to get a season’s pass worth, therefore skiers/snowboarders in
the future may opt for single day passes, especially if they come with a conditions
guarantee for a replacement day.
There is a very delicate balance among weather conditions, specifically snow
depth and air temperatures in relation to skier and snowboarder behaviour. If there
is not enough snow, skiers and snowboarders may not participate in the activity or
travel further to find better snow conditions. However, too much snow can be a
problem as it disrupts transport systems and ultimately may prevent skiers from
reaching winter resort areas. As far as air temperatures are concerned (while
respondents reported this as not important), if it is too cold it may not be
comfortable for those skiing/snowboarding with children). Temperatures above
freezing affect the snow conditions and may prevent the ability to make snow
efficiently.
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5.4 The ‘Backyard Snow Effect’
The concept of the backyard snow effect has provided contradictory results
in previous climate change and winter tourism research. Some studies, such as
Hamilton et al. (2007), found that the ‘backyard snow effect’ was relevant at the two
resorts that they studied in the Northeast, finding that a 1 cm increase in the
previous days snow depth in a close city to the ski resorts predicted an increase in
attendance by 11 skiers/snowboarders. Even a 1 cm increase in a city as far away as
Boston increased predicted attendance by 18 skiers, even though the weather
conditions in Boston may have no bearing on the conditions at the ski resorts in
New Hampshire. Shih et al. (2009), who studied Michigan ski resorts, found that
contrary to the opinion of many ski industry members and other research studies,
weather conditions in South Michigan do not have a discernible effect on upstate ski
activity. This study found that there was a difference in the applicability of the
‘backyard snow effect’ among skiers versus snowboarders. In this study 54% of
snowboarders stated that that when it snows at their place of residence they go
snowboarding more often than when there is no snow in their backyard. Skiers, on
the other hand responded quite differently, with 58% stating that when there is
snow at their place of residence they do not go skiing more often than when there is
no snow in their backyard. These results are not what might be expected. Since
snowboarders typically snowboard in terrain parks at the resorts (where the snow
is always man‐made) it would seem to be more likely that they would not be
influenced by the ‘backyard snow effect’. A reason for this anomaly may be due to
the fact that demographically snowboarders are typically younger than skiers and
therefore may be more influenced by ‘snow in their backyard’ when deciding when
to go snowboarding.
Today most ski resorts post the weather and snow conditions on their
website in order to attract visitors from parts of New England that may not have a
similar level of snow. Some even put a live web feed on their website so that skiers
and snowboarders can see for themselves exactly what the conditions are like on a
particular day. With all these technological means of communicating to skiers the
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snow conditions at resorts, this may be why a large portion of skiers and
snowboarders go skiing/snowboarding regardless of whether there is snow in their
backyard.
The ski resorts that participated in this study have implemented numerous
options to counteract the concept of the ‘backyard snow effect’ and get skiers and
snowboarders to visit their resorts even when there is no or little snow at their
place of residence. Out of the seven resorts only one resort did not post a daily snow
report on their website. Two of the resorts had live web cameras and several posted
a photo of the day. The majority of these resorts also use social media sites as a
means of communicating snow conditions. There are websites such as
snowreport.com and applications for new smart phones that communicate snow
forecasts that are delivered daily by phone. In the future this will be an extremely
useful tool to counteract the concept of the ‘backyard snow effect’ with the younger
generations of skiers and snowboarders. Whether they think about skiing most
when there is snow at their home or whether they live close to their preferred ski
resort where the snow at home would be equivalent to that on the mountain, in this
study it is an influential concept for nearly half of the respondents.

5.5 Substitution Behaviours
A number of studies have tried to evaluate how skiers and snowboarders
may change their behaviours as a result of insufficient snow conditions in the future
due to climatic changes. However, the climate scenarios that respondents were
presented with in these previous studies were vague and did not provide specific
details (ski season length, percent of snowfall reductions, and descriptions of ski
conditions), in comparison to a normal winter for that particular region. The study
by Unbehaun et al. (2008) found that 60% of tourists would give up their
destination loyalty in favour of a more snow secure destination, if there were
several consecutive winters with snow deficiency and 25% of the tourists would no
longer ski if this occurred. Koenig (1998) presented skiers with environmental
scenarios and found that only 25% of the people surveyed indicated that they would
continue to ski with the same frequency if winters became snow deficient and 38%
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of the tourists surveyed said that they would substitute destinations. Behringer et al.
(2000) surveyed skiers and snowboarders in Switzerland and found that 49% said
they would ski in a more reliable location if they knew the next five winters would
be snow deficient, and 4% would give up skiing altogether. Dawson et al. (2009)
examined the past and future substitution behaviours of skiers in the US Northeast
to marginal snow conditions. This was the first study to use detailed climate
scenarios based on both future climate predictions by the IPCC as well as statistics
from previous snow‐deficient winters in the study region to evaluate future skier
behaviour. In this study, 79% of respondents indicated that, during past seasons
with marginal snow conditions (similar to 2001‐02 and the beginning of 2006‐07),
they had stopped for an entire season and 79% stated they had skied more often as
a result of shortened season lengths (Dawson et al., 2009). This study also found
that just over 50% of respondents indicated they stopped skiing for part of the
season, 30% skied less often during a season, and 70% purchased less skiing‐related
equipment and apparel. Just under 60% skied elsewhere within the US Northeast
and 67% skied elsewhere outside of the region (Dawson et al., 2009).
In relation to the three main types of substitution behaviours, it was found
that the most common ‘temporal’ substitution response of skiers/snowboarders
when confronted with marginal conditions was to ski their usual frequency (just a
fewer total number of days). When presented with the 2050s mid‐range scenario,
87% of skiers/snowboarders stated this type of ‘temporal’ substitution behaviour
and 60% during the 2050s worst‐case scenario. If respondents were to engage in
‘spatial’ substitution the most common response was to travel further in New
England to find better snow conditions. In this study 11% in the 2050s mid‐range
scenario and 30% in the 2050s worst‐case scenario would travel further in New
England to find better snow conditions. The majority of respondents would wait
until their usual ski resort opened (84% in the 2050s mid‐range scenario and 53%
in the 2050s worst‐case scenario) and only a small percentage of respondents
would travel outside New England to find better snow conditions (4% in the 2050s
mid‐range scenario and 11% in the 2050s worst‐case scenario). Very few
respondents stated that they would take part in ‘activity’ substitution. Even in the
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more severe 2050s worst case scenario, only a few respondents 6% would give up
skiing/snowboarding for an entire winter or the activity altogether, due to the less
than optimal winter snow conditions described (Table 5.1).
Table 5.1 Substitution behaviours (temporal, spatial, activity)
2050s MidRange Scenario
2050s WorstCase Scenario
Time
•87% would ski/snowboard their
usual frequency
•11% would ski/snowboard more
often than normal
Place
•84% would wait until their usual
ski/snowboard locations in New
England were open
•11% would travel further to find
better snow conditions
•4% would take a ski holiday outside
of New England
Activity
•3% said that they would do
something else instead of skiing

Time
•60% would ski/snowboard their
usual frequency
•23% would ski/snowboard more
often than normal
Place
•53% would wait until their usual
ski/snowboard locations in New
England were open
•30% would travel further to find
better snow conditions within New
England.
•11% would take a ski holiday outside
of New England
Activity
•6% said that they would do
something else instead of skiing

These responses however, may be a result of other contributing factors. For
example, one respondent discussed the fact that even though traveling outside New
England would be the best solution for skiers/snowboarders in order to adapt to
future marginal snow conditions, due to economic, personal, and time constraints,
the option to travel outside of New England to find preferred snow conditions was
not practical. The second scenario (reflecting the 2050s worst‐case projections) was
the level in which a substantial number of ski tourists’ alter their destination choice
and, therefore, the point where it will become problematic for the New England ski
industry is several decades away. Similarly to the study conducted by Dawson et al.
(2009) this study also found that the main type of substitution behaviours that
skiers/snowboarders engage in is ‘temporal’ substitution. Also, there is very little
difference in the substitution behaviours between participants at large versus small‐
scale resorts, or at different locations in the New England region in both this study
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and the study done by Dawson et al. (2009). Opposite to the study by Unbehaun et
al. (2008) where 60% of tourists would give up their destination loyalty in favour of
a more snow secure destination, only 11% in the mid‐range scenario and 30% in the
worst‐case scenario would travel further to find better snow conditions.
According to the modeling results of Scott et al. (2008) in 2040‐2069, only
seven of the 14 study areas examined in New England (Connecticut, western New
York, southeastern New York, western Pennsylvania, southeastern Maine, eastern
Pennsylvania, and eastern Massachusetts) were projected to be at risk economically.
Other areas such as southern Vermont, northeastern New Hampshire, northeastern
New York and Western Maine could remain ‘viable’ even with climatic changes.
Nonetheless it should still be a concern for current ski area managers. It will be
important for ski area managers to understand the variety of substitution
behaviours expected from different types of skiers and snowboarders in order to
develop and implement appropriate adaptation strategies to reduce their level of
vulnerability to future climatic changes.
Many ski resorts are joining conglomerates and diversifying their tourism
product to offset potential losses due to poor winters. Three of the resorts where
surveys were distributed are owned by a larger ski or real estate conglomerates,
allowing them to decrease their level of economic vulnerability when marginal snow
conditions exist. These resorts will have access to capital from these corporations in
order to make it through winters that are economically not as profitable as normal
due to increased operational costs and decreased snow levels. These climatic
impacts will most likely be a problem for small independent resorts where the
operational costs may be greater than the economic gains. One of the independent
resorts that was a survey location has attempted to decrease their level of
vulnerability to climate in the future by making the decision to become a
cooperative ski resort. In order to provide a consistent level of revenue for the
resort, they sold shares to skiers themselves and this ski resort is now owned
outright by its skiers. This is also a means of increasing ski resort loyalty among its
guests, because they are part owners and therefore will be less likely to substitute
their preferred ski resort for another in New England.
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5.5.1 Activity Involvement
Consistent with what was expected based on the current literature,
respondents who have a high level of activity involvement in skiing/snowboarding
(place an importance on the activity and participate more frequently) have a higher
participation level and are willing to continue skiing their usual frequency or even
increase it if the seasons become shorter. They are also less likely to stop skiing.

More likely to ski/snowboard their
usual frequency just a fewer total
number of days and to stop skiing
altogether

Low

Activity
Involvement

More likely to ski/snowboard more
often to make up for a shorter
season and less likely to stop skiing

Medium

More likely to ski/snowboard more
often to make up for a shorter
season and less likely to stop skiing

High

Figure 5.1 Impact of activity involvement on substitution behaviours
Understanding how individuals with different levels of involvement in winter sports
will behave due to future climatic changes will be imperative for ski industry
stakeholders (Figure 5.1). Those with a higher level of involvement have a greater
knowledge of the sport and, therefore, may be more aware and susceptible to the
negative influences that climate change may have on snow conditions. If skiing
conditions are unavailable or if marginal snow conditions exist, those who are
highly involved in the activity will be forced to make more decisions about their
participation than those individuals who are only occasional skiers. Low‐
involvement skiers participate in skiing for different reasons. They have a low level
of expectations and, therefore, they may be less influenced by marginal snow
conditions as a result of climate change.
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5.5.2 Destination Loyalty
In summary, respondents who had a high sense of resort loyalty and own a property
in the area appear to be more willing to wait until their usual resorts in New
England open during winters with late opening dates and less than optimal snow
conditions and are less likely to travel further to find ski resorts with better snow
conditions both in New England and outside New England (Figure 5.2). In both the
2050s mid‐range and worst‐case climate scenarios: 87% and 65% of ‘high level
loyalty’ respondents compared to 81% and 45% of ‘low loyalty respondents’ would
wait until their usual resort in New England opens during the 2050’s mid‐range and
2050s worst case scenarios respectively (Table 4.17).
More likely to wait until their usual
ski resort in NE opens and less
likely to take a ski holiday outside
NE and not ski in NE

Low

Destination
Loyalty

Less likely to wait until their usual
ski resorts in NE opens and more
likely to take a ski holiday outside
NE and not ski in NE

Medium

More likely to wait until their usual
ski resort in NE opens and less
likely to take a ski holiday outside
NE and not ski in NE

High

Figure 5.2 Impact of destination loyalty on substitution behaviours
These findings are consistent with what was expected based on the current
literature on the topic. According to Alexandris et al. (2006) the concept of place
attachment is a useful one in understanding aspects of an individual’s leisure and
tourism behaviours. They found that both place identity and place dependence in
the context of a skiing resort predicted a significant amount of variance in skiers’
loyalty to a ski resort (Alexandris et al., 2006). Place attachment is an important
construct for ski managers and marketers to employ in their effort to build
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customer loyalty. It is evident that under future climatic conditions, the extent to
which individuals are loyal to a particular resort will play a significant role in the
sustainability of numerous ski resorts in the New England region. Increasing the
loyalty level that skiers and snowboarders have towards their resort will be
essential in decreasing the number of their visitors who might participate in
substitution behaviours in the future. Ski area operators will experience increased
operational costs associated with snowmaking in order to provide essential snow
conditions. Therefore, they will need to maintain the number of visitors currently
skiing at their resorts through developing a sense of destination loyalty among
them.
Another variable that indicates a high level of resort loyalty is ownership of a
property at or near the respondents preferred ski resort. Those who own a property
in the area are much more likely to wait until their usual ski resorts open up (73%
compared to 59% in the 2050s mid‐range scenario and 59% compared to 51% in
the 2050s worst‐case scenario) (Table 4.18). Property owners are also less likely to
travel further in New England to find better snow conditions (18% compared to
26% in the 2050s mid‐range scenario and 27% compared to 32% in the 2050s
worst‐case scenario) (Table 4.18).

Much more likely to wait until their
usual ski resort in NE opens and
much less likely to travel further in
NE to find better snow conditions

Yes

Property
Owners

Much less likely to wait until their
usual ski resort in NE opens and
much more likely to travel further
in NE to find better snow
conditions

No

Figure 5.3 Impact of property ownership on substitution behaviours

91

6.0 Conclusion
There have been numerous studies over the years that have examined the
topic of winter tourism and climate change. It is one of the most well developed
bodies of literature that has focused on the relationship between climate change and
tourism. The majority of studies have evaluated and predicted the impact that
future climate change will have on the global service providers of this industry
(supply‐side). However, recently there has been a focus on how future marginal
snow conditions as a result of climate change might impact winter tourist demand.
Furthermore, in the UNWTO‐UNEP‐WMO (2008) report it is stated that
understanding tourists’ responses to climate change is a key knowledge gap. This
study focused on adding to this body of literature that has attempted to understand
the future behavioural response of skiers and snowboarders when confronted with
the presence of marginal snow conditions. The key findings relate to how
skiers/snowboarders have responded to changing snow conditions in the past as
well as how they may react in the future, the role of substitution within specific
behavioural responses to both past and future snow conditions and the extent to
which commitment and loyalty influence climate induced behavioural change.

6.1 Main Findings
Snow conditions were found to be the most important choice determinant for
skiers and snowboarders in this study, which is consistent with the literature
(Unbehaun et al., 2008, Shih et al., 2009, Englin & Moeltner, 2004, Gilbert & Hudson,
2000). Therefore, the unreliability of the quality of snow conditions in the future
will be an important obstacle for ski resort owners to overcome. Currently
snowmaking technologies have allowed ski resorts to overcome this issue to a large
extent. However, in the future other factors (costs and water availability) may
influence the sustainability of this climatic adaptation. The ideal weather factors for
skiers and snowboarders were examined in order to determine what factors, if any,
are extremely important while participating in the sport. Their level of importance
might help in determining, if these weather conditions are present or absent, the
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number of skiers on a given day. It was found that the absence of rain was the most
influential weather factor for skiers and snowboarders (similar to Unbehaun et al.,
2008). However, in a warmer world, a larger proportion of precipitation may be
expected to fall as rain.
A number of studies have tried to evaluate how skiers and snowboarders
may change their behaviours as a result of insufficient snow conditions in the future
due to climatic changes. In relation to the three main types of substitution
behaviours, it was found that the most common one for skiers and snowboarders in
this study when faced with marginal snow conditions was ‘temporal’ substitution.
This type of substitution behaviour is beneficial for winter resorts in New England.
Even though the timing or frequency of their involvement in the activity of
skiing/snowboarding may change, they are still choosing to ski/snowboard at their
usual winter resorts in New England. The ‘spatial’ and ‘activity’ substitution
behaviours will have an impact on the profitability of winter resorts in New
England. Skiers/snowboarders choosing another resort within New England or even
taking a ski holiday outside New England will have negative impacts on the
profitability of New England ski resorts.
The level of a skier’s/snowboarder’s involvement in the sport is an important
determinant of the types of substitution behaviors they will engage in. The number
of days in which a skier/snowboarder participates in their sport during the winter
season and the importance that the activity has in their lives have a significant
impact on future substitution behaviours due to climate change. The level of a
skier’s/snowboarder’s destination loyalty is another important component in
predicting the types of substitution behaviours they will engage in. Respondents
with a high level of destination loyalty, and those who own a property at or near
their preferred resort are much less likely to participate in ‘spatial’ substitution as a
result of future marginal snow conditions, particularly in the 2050s worst‐case
scenario..
As climate change causes more significant changes to the mountain
landscape and snow conditions, understanding how different tourist segments react
to climate change and related environmental change is important for various
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tourism stakeholders: ski resort managers, nearby communities and also states that
are dependent on this winter tourism revenue. The results presented could help in
the recognition of the potential changes in visitor numbers at various ski resorts and
for the ski tourism marketplace in the region as a whole. There may be more
reliance on local visitors as there will be fewer long‐haul visits taking place. There
also may be a greater reliance upon those less motivated by sport‐specific reasons,
as they may not be as influenced by marginal snow conditions. There will be a need
to develop a sense of destination loyalty among winter tourists. Also, the
opportunity to market all‐season and summer activities will increase in the future
as a means of compensating for some of the losses in revenue during the winter
months.
The results of this research have practical implications for the planning and
policy of the ski/snowboard industry. Among the top destination choice
determinants were proximity to place of residence and costs. In the future, as a
result of climate change, some communities in New England may lose their ski
resorts. Ultimately there will be a need to invest in ski resorts that are close to urban
markets and vulnerable to future climate change (for example Boston). Due to the
fact that the states of Vermont and New Hampshire benefit the most from
ski/snowboard tourism, their governments might be wise to financially support a
few ski resorts that are in close proximity to Boston. This financial support would
ultimately be an investment for the future success of ski resorts and winter tourism
in their own states. By ensuring the sustainability of these beginner hills they will be
encouraging skiers/snowboarders to become more involved in the sport, and
ultimately more willing to travel into their states for ski holidays.
The communities surrounding the ski resorts in New England may also be
able to use the results of this study in order to increase the money that is spent by
skiers/snowboarders. Many of the communities in Vermont and New Hampshire
are reliant on ski/snowboard tourists. Investing in real estate development (to
increase the number of second homes available to skiers/snowboarders) would be
one approach to increasing the level of loyalty ski tourists have towards their resort.
Another tactic to increase the number of ski destination tourists would be to partner
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with ski organizations in the southern states of New England to purchase housing in
the area. Communities should continue to work with resorts and other tourism
stakeholders to diversify their tourism product so that they are less dependent on
ski tourism (while based on visitor numbers, there is no easy substitute for ski
tourism).
Ski resorts could also benefit from several of the findings that this study has
outlined. Having an understanding of how different groups of skiers and
snowboarders will engage in future substitution behaviours (temporal, spatial, and
activity), will allow ski resort managers to better plan for these potential future
behavioural adjustments. Implementing strategies to increase ski/snowboard
tourists’ level of loyalty to the resort so that they are less likely to participate in
negative substitution behaviours will be essential for the future sustainability of the
industry. One of the strategies that appears to be working for Mad River Glen (a
small, independent ski resort) is to become a cooperative where the skiers
themselves own shares of the ski resort. This level of personal investment makes
them much more likely to continue to ski at their preferred resort even if it is slow
to open and the snow conditions are marginal.

6.2 Future Research
There is still much uncertainty about visitor responses to environmental
change. Whether climate change scenarios will even be realized or whether they will
be worse than predicted creates uncertainty concerning how tourists will respond.
Therefore, there is still a need for future research on the topic of tourist behaviour
with regards to climatic changes and their impact on the winter tourism industry.
Even though the current body of literature is growing on understanding the
potential skier/snowboarder response to climate change, research could still
continue to use quantitative surveys to examine winter tourist behaviour in other
global destinations. To complement these studies the incorporation of qualitative
research approaches, such as focus groups or informal interviews, would enhance
this area of research. These qualitative methods might also allow researchers to gain
an additional level of understanding in terms of future behavioural adaptations
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(gain an understanding as to why respondents would engage or not engage in
‘temporal’ ‘spatial’ and ‘activity’ substitution behaviours).
Future research should evaluate the incorporation of other seasonal
activities, and new nature based tourism options that winter resorts have begun to
incorporate (zip lines, mountain biking, backcountry skiing, and tubing).
Understanding whether skiers/snowboarders would engage in off‐season nature
based activities might be important knowledge for winter resorts to have. This is an
area economically that could really affect the feasibility of remaining in operation
during winters where operational costs are high. It should be explored further.
Previous research evaluating the vulnerability of the US Northeast has
predicted the possibility of a redistribution of winter resorts to Northeastern New
Hampshire, Western Maine, and Southern Vermont. However, the redistribution of
the winter tourism industry will also highly depend on where tourists are willing
and also able to go. Due to the increased costs and times of travelling to a snow
secure destination, ‘spatial’ substitution behaviours may not be applicable for all
skiers and snowboarders. Comparing survey results with actual visitation patterns
in order to confirm if answers to behavioural questions are consistent with what
actually occurred would be an area of research that is worth exploring.
Researchers could also examine the future need for ski / snowboard
opportunities closer to main markets in New England such as Boston and New York.
The resorts within close proximity to these major urban markets have been
identified by previous research as being extremely vulnerable to climatic changes in
the future. Due to their small size, lack of lifts and lack of challenging runs, these
resorts serve as instructional hills. As was first stated in Wall and McBoyle (1992),
these instructional hills are necessary to attract new participants to the winter
sports of skiing and snowboarding. They provide newcomers to the sport with a
relatively low cost option (reduced travel costs due to close proximity, equipment
rentals, and reasonable lift tickets) to try to learn to ski/snowboard. Once they feel
comfortable they will then be more likely to travel further within New England to
ski at resorts with a higher quality of snow and more challenging runs. Without
these instructional ski areas within close proximity to major cities, resorts in
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Vermont and New Hampshire may lose out on a substantial visitor market. In the
future the implementation of artificial ski hills in major southern cities in New
England may prove to be essential in maintaining this key visitor market. It will be
important in the future to understand the applicability of these indoor ski hills, and
how future skiers and snowboarders might use them as a starting point, or a place
to teach their children prior to investing the time and money into a ski vacation in
Northern New England. This study has added to the literature related to the
behavioural responses of winter tourists to climatic changes. However, as
previously stated, there are still many areas that future research could focus on in
order to improve the understanding of this topic.

6.3 The Future of the Ski/Snowboard Industry
According to the NSAA (2011), there are a variety of factors that represent
challenges for the ski/snowboard industry. These include: an aging population,
alternative leisure options, increased obesity, increased lodging and travel costs,
increased cost of snow sports, unfavourable exchange rates, decreased leisure time,
decreased funds for leisure, economic instability, shorter vacation trends, loss of
low cost ‘feeder’ resorts, and climate change. In 2009, Michael Berry, NSAA
President noted that:
"Simply put, as Baby Boomers, a generation that helped build the
industry into what it is today, continue to age, they will begin
dropping out of the sport at an alarming rate. Without an industry‐
wide effort focused on attracting newer, younger participants and
converting them into loyal skiers and riders, ski areas could face
dramatic declines in visitation in the not‐so‐distant future (NSAA,
2011)."
The future of snow sports will be dictated by today’s tech‐savvy youth. Therefore,
there is a need for winter resorts to use social media platforms, and promotional
events that cater to this younger generation. Strategies for future real estate
development will be a future issue that the industry must address. The real estate
markets have been improving and resorts should be looking to the future and
analyzing the potential for real estate development, as this is an area that brings
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economic benefit to the communities as a whole and not just the resort itself. Also
how will income dynamics and demographic shifts in a post‐recession era impact
this industry? These questions and issues will need to be addressed in order to
ensure the future sustainability of the ski/snowboard industry.

6.4 Final Thoughts
Climate change has been referred to as the ‘greatest challenge to the
sustainability of the global tourism industry in the 21st century’ (UNWTO‐UNEP‐
WMO, 2008, p.180). Also called ‘the greatest threat to skiing’ by the Aspen Skiing
CEO, climate change is not simply a problem that will threaten the success of
sustainable tourism in the future, as it is already influencing tourism businesses and
travel patterns.
Mountain regions are important destinations for global tourism. Snow cover
and pristine mountain landscapes are the principal attractions for tourism in these
regions. Winter tourism, particularly ski and snowboard tourism is an extremely
lucrative global sector of the tourism industry. As climate change causes more
significant changes to these mountain landscapes and snow conditions,
understanding how different tourist segments react to climate change and related
environmental change will be essential. There is a need for various tourism
stakeholders: ski resort managers, nearby communities and also states that are
dependent on this winter tourism revenue to have an understanding of how skiers
and snowboarders may react to changing snow conditions in the future so that they
can address as many factors that are within their control in order to retain their
current visitor numbers. Given the economic importance of the ski industry in New
England, particularly the states of Vermont and New Hampshire, it is hoped that this
study will encourage adaptation by the industry and future research into the impact
of climate change on the ski industry in New England specifically, but also other ski
regions in North America, and even worldwide.

98

Bibliography
Abegg B, Agrawala S, Crick F, de Montfalcon A (2007) Climate change impacts and
adaptation in winter tourism. In: Climate change in the European Alps:
adapting winter tourism and natural hazards management. Paris:
Organization for Economic Co‐operation and Development, 25‐60
Adger, W., Arnell, N. and Tompkins, E. (2005) Adapting to climate change:
perspectives across scales. Global Environmental Change, 15, 75‐76.
Agnew, M.D., & Viner, D. (2001). Potential Impacts of Climate Change on
International Tourism. Tourism and Hospitality Research, 3 (1), 37‐61.
Alexandris, K., Kouthouris, C., Meligdis, A. (2006). Increasing customers’ loyalty in a
skiing resort: the contribution of place attachment and service quality.
International Journal of Contemporary Hospitality Management, 18 (5),
414‐425.
Amelung, B., Nicholls, S. & Viner, D. (2007). Implications of Global Climate Change
for Tourism Flows and Seasonality. Journal of Travel Research, 45 (3), 285‐
296
Badke, C. (1991). Climate change and tourism: The effect of global warming on
Killington, Vermont. Unpublished thesis, Department of Geography,
University of Waterloo, Canada.
Beaman, J. (1975). Comments on the paper “The substitutability concept:
Implications for recreation research and management,” by Hendee and
Burdge. Journal of Leisure Research, 7(2), 146‐152.
Becken, S., Hay, J. (2007). Tourism and climate change – risks and opportunities.
Clevedon: Channel View Publications.
Becken, S. (2007). Tourists’ Perception of International Air travel’s Impact on the
Global Climatic and Potential Climate Change Policies. Journal of
Sustainable Tourism, 15 (4), 351‐368.
Becken, S. (2004). How Tourists and Tourism Experts Perceive climate Change and
Carbon‐offsetting Schemes. Journal of Sustainable Tourism, 12 (4), 332‐
345.
Behringer, J., Buerki, R., & Fuhrer, J. (2000). Participatory integrated assessment of
adaptation to climate change in alpine tourism and mountain agriculture.
Integrated Assessment, 1(3), 31‐338.
99

Bicknell S, McManus P (2006) The canary in the coalmine: Australian ski resorts and
their response to climate change. Geographical Research, 44, 386‐400.
Bigano A, Maddison D, Hamilton JM, Tol RSJ (2006a) The Impact of Climate on
Holiday Destination Choice. Climatic Change, 76(3‐4), 389‐406.
Bigano A., Maddison D., Hamilton J.M., Tol R.S.J. (2006b) Predicting tourism flows
under climate change: an editorial comment on Gössling and Hall. Climatic
Change, 79, 175‐180.
Braun, O., Lohman, M., Maksimovic, O., Meyer, M., Merkovic, A., Ridel, A., & Turner,
M. (1999). Potential impact of climate change effects on preference for
tourism destinations: a psychological pilot study. Climate Research, 11,
247–254.
Breiling, M., & Charamaza, P. (1999). The impact of global warming on winter
tourism and skiing: a regionalized model of Austrian snow conditions.
Regional Environmental Change, 1(1), 4‐14.
Brunson, M.W. & Shelby,B. (1993). Recreation Substitutability: A research agenda.
Leisure Sciences, 15, 67‐74.
Bryan, H. (1977). Leisure value systems and recreational specialization: the case of
the trout fisherman. Journal of Leisure Research, 9, 174‐187.
Buchanan, T. (1985). Commitment and leisure behaviours: A theoretical
perspective. Leisure Sciences, 7(4), 401‐420.
Carmichael, B. (1996). Conjoint analysis of downhill skiers used to improve data
collection for market segmentation. Journal of Travel and Tourism
Marketing, 5(3), 187‐206.
Christensen, J.E. & Yoesting, D.R. (1977). The substitutability concept: A need for
further development. Journal of Leisure Research, 9(3), 188‐207.
Crompton, J.L. (1979). Motivations for pleasure vacations. Journal of Travel
Research, 15, 408‐424.
Creswell, J.W. (2009). Research Design: Qualitative, quantitative, and mixed methods
approaches (Third Edition). London: Sage Publications.
Dawson, J., & Scott, D. (2007) Climate Change Vulnerability of the Vermont Ski
Tourism Industry. Annals of Leisure Research, 10 (3 & 4), 550‐572.

100

Dawson, J. (2009). Climate Change Vulnerability of the Northeast Ski Sector: A multi‐
methods systems‐based approach (Doctoral Dissertation). Retrieved from:
http://uwspace.uwaterloo.ca/bitstream/10012/4552/1/Dawson_Jackie.p
df
Dimanche, F., and Havitz, M. E. (1994). Consumer behavior and tourism: Review and
extension of four study areas. Journal of Travel and Tourism Marketing,
3(3), 37‐57.
Dubois, G., & Ceron, P.C. (2006). Tourism and Climate Change: Proposals for a
research agenda. Journal of Sustainable Tourism, 14 (4), 399‐415.
Elsasser, H., & Burki, R. (2002) Climate Change as a threat to tourism in the Alps.
Climate Research, 20, 253‐257.
Englin, J., & Moeltner, K. (2004) The value of snowfall to skiers and boarders.
Environmental and Resource Economics, 29, 123‐136.
Frumhoff, P., McCarthy, J., Melillo, J., Moser, S., & Wuebbles, D. (eds). (2007)
Confronting Climate Change in the US Northeast: Science, Impacts, and
Solutions. Cambridge, MA: Union of Concerned Scientists.
Fukushima, T., Kureha, M., Ozaki, N., Fujimori, Y., & Harasawa, H. (2002). Influences
of air temperature change on leisure industries: case study on ski
activities. Mitigation and Adaptation Strategies for Global Change, 7, 173‐
189.
Fussel, H‐M. (2007) Vulnerability: a generally applicable conceptual framework for
climate change research. Global Environmental Change, 17(2), 155‐167.
Galloway, R. (1988). The potential impact of climate changes on Australian ski fields,
in G. Pearman (ed.) Greenhouse: Planning for Climate Change. Melbourne,
Australia: CSIRO, p.428‐37.
Gilbert, D., & Hudson, S. (2000). Tourism Demand Constraints: A skiing
participation. Annals of Tourism Research, 27(4), 906‐925.
Gössling, S., & Hall C.M. (2006a). Tourism and global environmental change:
Ecological, social, economic and political inter‐relationships. London:
Routledge.
Gössling S, & Hall M. (2006b) Uncertainties in predicting tourist travel flows based
on models. Editorial Essay. Climatic Change, 79, 163‐173.

101

Gössling, S., Bredberg, M., Randow, A., Sandstrom, E., Svensson, P. (2006). Tourist
perceptions of climate change: A study of international tourists in Zanibar.
Current Issues in Tourism, 9 (4&5), 419‐435.
Gössling, S. (2002) Global environmental consequences of tourism. Global
Environmental Change, 12, 283‐302.
Gössling, S. (2007), Diving and Global Environmental Change: A Mauritius Case Study,
in B. Garrod and S. Gössling (eds.), New Frontiers in Marine Tourism: Diving
Experiences, Management and Sustainability, Elsevier, Amsterdam.
Hall, C.M. (2008). Tourism and climate change: Knowledge, gaps and issues. Tourism
Recreation Research, 33(3), 339‐350.
Hamilton, L.C., Rohall, D.E., Brown, B.C., Hayward, G.F., & Keim, B.D. (2003).
Warming winters and New Hampshire’s lost ski areas: An integrated case
study. International Journal of Sociology & Social Policy, 23 (10), 52‐73.
Hamilton J., & Lau M. (2005) The role of climate information in tourist destination
choice decision‐making. In: Gössling S, CM Hall (eds) Tourism and global
environmental change, Routledge, London: p 229‐250.
Hamilton, L., Brown, C., Keim, B. (2007) Ski areas, weather and climate: time series
models for New England case studies. International Journal of Climatology,
27, 2113‐2124.
Hamilton, J. M., Maddison, D. J., Tol, R. S. J. (2005). Climate change and international
tourism: a simulation study. Global Environmental Change, 15, 253‐266.
Harrison, S., Winterbottom, S., & Sheppard, C. (1999). The potential effects of climate
change on the Scottish tourist industry. Tourism Management, 20, 203‐
211.
Haylock, M.R., Whetton, P.H. and Desborough, C. (1994) Climate change and snow
cover duration in the Victorian Alps. Report prepared for the Environment
Protection Authority, Publication No. 403. Melbourne.
Hennessy, K., Whetton, P., Smith, I., Bathols, J., Hutchinson, M., & Sharples, J. (2003).
The impact of climate change on snow conditions in mainland Australia.
Victoria, Aus, CSIRO Atmospheric Research: 47.
Hoffmann, V.H., Sprengel, D.C., Ziegler, A., Kolb, M., Abegg, B. (2009). Determinants of
corporate adaptation to climate change in winter tourism: An econometric
analysis. Global Environmental Change, 19, 256‐264.

102

IPCC (1995). IPCC Second Assessment – Climate Change 1995. Geneva: United Nations
Intergovernmental Panel on Climate Change.
IPCC (2001) Climate Change 2001: Impacts, Adaptation and Vulnerability. Third
Assessment Report. Geneva: United Nations Intergovernmental Panel on
Climate Change.
IPCC (2007). Summary for Policymakers of the Synthesis Report of the IPCC Fourth
Assessment. Retrieved on November 15, 2008, from
www.ipcc.ch/publications_and_data/ar4/syr/en/contents.html.
Iso‐Ahola, S.E. (1986). A theory of substitutability of leisure behaviour. Leisure
Sciences, 8(4), 367‐389.
Kasemir, B., Dahinden, U., Swartling, A.G., Schule, R., Tabara, D., & Jaeger, C.C. (2000).
Citizens' Perspectives on Climate Change and Energy Use. Global
Environmental Change, 10, 169‐184.
Koenig, U., & Abegg, B. (1997). Impacts of climate change on tourism in the Swiss
Alps. Journal of Sustainable Tourism, 5(1), 46–58.
Koenig U (1998): Tourism in a Warmer World: Implications of Climate Change Due
to Enhanced Greenhouse Effect for the Ski Industry in the Australian Alps.
Wirtschaftsgeographie und Raumplanung Vol. 28, University of Zurich.
Kundzewicz, Z.W., Giannakopoulos, C., Schwarb, M., Stjernquist, I., Schlyter, P.,
Szwed, M., & Palutikof, J. (2008). Impacts of climate extremes on activity
sectors – stakeholders’ perspective. Theor. Appl. Cimatol. 93, 117‐132.
Kyle, G., Bricker, K., Graefe, A., & Wickham, T. (2004). An examination of
recreationists’ relationships with activities and settings. Leisure Sciences,
26, 123‐142.
Kyle, G. T., Absher, J., Norman, W., Hammitt, W. & Jodice, L. (2007). A modified
involvement scale. Leisure Studies, 26(4), 399‐427.
Lamothe and Périard Consultants (1988) Implications of climate change for
downhill skiing in Québec. Climate Change Digest 88‐03. Environment
Canada, Ottawa
Lazar, B. & Williams, M. (2008). Climate change in western ski areas: Potential
changes in the timing of wet avalanches and snow quality for the Aspen ski
area in the years 2030 and 2100. Cold Regions Science and Technology, 51,
219‐228.

103

Leich, J.R. (2009). New Hampshire and the emergence of an American ski industry.
Historical New Hampshire, 63(2). Retrieved on November 25, 2009, from
www.skimuseum.org/NH%20and%20American%20Ski%20Industry.pdf.
Lipski, S. & McBoyle, G. (1991). The impact of global warming on downhill skiing in
Michigan. East Lakes Geographer, 26, 37‐51.
Lise, W. & R.S.J. Tol, (2002). Impact of Climate on Tourist Demand. Climatic Change,
55(4), 429‐449.
Maddison, D. (2001), ‘In Search of Warmer Climates? The Impact of Climate Change
on Flows of British Tourists’, Climatic Change, 49 (1/2), pp. 193–208.
Manfredo, M.J. & Anderson, D. (1987). The influence of activity importance and
similarity on perception of recreation substitution. Leisure Sciences, 9(2),
77‐86.
McBoyle, G., Wall, G., Harrison, K., & Quinlan, C. (1986). Recreation and climate
change: A Canadian case study. Ontario Geography, 23, 51‐68.
McIntyre, N. (1989). The personal meaning of participation: enduring involvement.
Journal of Leisure Research, 21, 167‐179.
Moen, J. & Fredman, P. (2007) Effects of climate change on alpine skiing in Sweden.
Journal of Sustainable Tourism, 15 (4), 419‐436.
Morey, E. (1984) The choice of ski areas: estimation of a generalized preference
ordering with characteristics. The Review of Economics and Statistics, 66
(4), 584‐590.
NSAA (2010) US ski industry reports second best on record. Retrieved on June 5,
2010, from www.nsaa.org/nsaa/press/1011/kottke‐2010.asp.
Price, M., Moss, L., & Williams, P. (1997). Tourism and amenity migration, in B.
Messerli and D. Ives (eds), Mountains of the World. A Global Priority. New
York: Parthenon, p249‐280.
Prichard, M.P., Howard, D.R. (1993). Measuring loyalty in travel services: a multi‐
dimensional approach. Proceedings of the World Marketing Congress, 6,
115‐119.
Prichard, M. P., Havitz, M. E. and Howard, D. R. (1999). Analyzing the commitment‐
loyalty link in service contexts. Journal of the Academy of Marketing
Science, 27(3), 333‐348.

104

Richards, G. (1995). Retailing Travel Products: Bridging the Information Gap.
Progress in Tourism and Hospitality Research, 1,17‐29.
Scott, D., and G. McBoyle (2001). “Using a ‘Tourism Climate Index’ to Examine the
Implications of Climate Change for Climate as a Tourism Resource.” In
Proceedings of the First International Workshop on Climate, Tourism and
Recreation, edited by A. Matzarakis and C. R. de Freitas. Freiburg,
Germany: International Society of Biometeorology, Commission on
Climate, Tourism and Recreation, pp. 69‐88.
Scott, D., and Shafer, C.S. (2001) Recreational specialization: a critical look at the
construct. Journal of Leisure Research, 33(3), 319‐343.
Scott, D., McBoyle, G. & Mills, B. (2003). Climate change and the skiing in industry in
southern Ontario (Canada): exploring the importance of snowmaking as a
technical adaptation. Climate Research, 23, 171‐181.
Scott, D. & McBoyle, G. (2004), ‘Climate Change and the Distribution of Climatic
Resources for Tourism in North America’, Climate Research, 27 (2), pp.
105–117.
Scott D (2005) Global environmental change and mountain tourism, in S. Gössling
and C. M. Hall (eds) Tourism and Global Environmental Change. London:
Routledge, p.54‐75.
Scott, D., McBoyle, G., Mills, B., & Minogue, A. (2006). Climate change and the
sustainability of ski‐based tourism in eastern North America: a
reassessment. Journal of Sustainable Tourism, 14(4), 376‐398.
Scott, D. & McBoyle, G. (2007) Climate change adaptation in the ski industry.
Mitigation and Adaptation Strategies to Global Change, 12 (8), 1411–1431.
Scott, D. & Jones, B. (2007). A regional comparison of the implications of climate
change of the golf industry in Canada, The Canadian Geographer, 51 (2),
219‐232.
Scott, D., Jones, B., & Konopek, J. (2007a) Implications of climate and environmental
change for nature‐based tourism in the Canadian Rocky Mountains: A case
study of Waterton Lakes National Park. Tourism Management, 28 (2), 570‐
579.
Scott, D., McBoyle, G., & Minogue, A. (2007b). The implications of climate change for
the Québec ski industry, Global Environmental Change, 17, 181‐190.

105

Scott, D., Gössling, S. & de Freitas, C.R. (2007c) Climate preferences for tourism: An
exploratory tri‐nation comparison. In A. Matzarakis, C. R. de Freitas, D.
Scott, (eds). Developments in Tourism Climatology. 18‐23.
Scott, D. (2008). Climate change and tourism: Time for critical reflections. Tourism
Recreation Research, 33(3), 356‐360.
Scott, D., Dawson, J., & Jones, B. (2008). Climate change vulnerability of the US
Northeast winter recreation – tourism sector. Mitigation and Adaptation
Strategies to Global Change, 13, 577‐596.
Scott, D. & Becken, S. (2010). Adapting to climate change and climate policy:
Progress, problems and potentials. Journal of Sustainable Tourism, 18(3),
283‐295.
Sharpley, R. & Telfer, D.J. (2004). Tourism and Development Concepts and Issues.
Channel View Publications.
Shaw, W.D., & Loomis, J. (2008) Frameworks for analyzing the economic effects of
climate change on outdoor recreation. Climate Research, 36, 259‐269.
Shih, C., Nicholls, S. & Holecek, D.F. (2009). Impact of weather on downhill ski lift
ticket sales. Journal of Travel Research, 47(3), 359‐372.
Ski NH (2010). New Hampshire ski areas announce skier visit numbers. Retrieved
on June 5, 2010, from www.skinh.com/media/2010/Resort‐Report‐Ski‐
Numbers.cfm.
Smit, B. & Pilifosova, O. (2001). Adaptation to climate change in the context of
sustainable development and equity. In: McCarthy et al. (eds). Climate
Change 2001: Impacts, Adaptation and Vulnerability. Cambridge
University Press, Cambridge, UK. 877‐912.
Uhlmann, B., Goyette, S. & Beniston, M. (2009). Sensitivity analysis of snow patterns
in Swiss ski resorts to shifts in temperature, precipitation and humidity
under conditions of climate change. International Journal of Climatology,
29, 1048‐1055.
Unbehaun, W., Probstl, U., & Haider, W. (2008). Trends in winter sport tourism:
Challenges for the future. Tourism Review, 63 (1), 36‐47.
UNEP‐CI‐WMO (2007). Tourism and mountains: A practical guide to managing the
environmental and social impacts of mountain tours. Retrieved on May 4,
2011 from
www.toinitiative.org/fileadmin/docs/publications/mountainguide.pdf.

106

UNWTO‐UNEP‐WMO (2008). Climate change and tourism: Responding to global
challenges. Retrieved on October 5, 2008 from
www.unep.fr/shared/publications/pdf/WEBx0142xPA‐
ClimateChangeandTourismGlobalChallenges.pdf.
Uyarra, M., Cote, I., Gill, J., Tinch, R., Viner, D., & Watkins, R. (2005). Island‐specific
preferences of tourists for environmental features: implications of climate
change for tourism‐dependent states. Environmental Conservation, 32 (1),
11‐19.
Vaske, J.J., Donnelly, M.P. & Shelby, B. (1990). Comparing two approaches for
identifying recreation activity substitutes. Leisure Sciences, 12(3), 289‐
302.
Vermont Business Magazine (2009). Ski industry does well in a bad national
economy. Retrieved on November 25, 2009, from
www.vermontbiz.com/node/11650.
Viner, D. (2006). Tourism and its Interactions with Climate Change. Journal of
Sustainable Tourism, 14 (4), 317‐322.
Wall, G. (1992). Tourism alternatives in an era of global climate change, in V. Smith
and W. Eadington (eds) Tourism Alternatives. Philadelphia, PA: University
of Pennsylvania, p.194‐236.
Wall G. & McBoyle G., (1992) Great Lakes skiing and climate change. In: Gill A,
Hartmann R (eds) Mountain resort development. Centre for Tourism
Policy and Research, Simon Fraser University, Burnaby, BC, Canada
Wall, G. (1998). Impacts of climate change on recreation and tourism, in Mayer, N.
and Avis, W. (eds.), Responding to Global Climate Change ‐ National
Sectoral Issues (Volume XII) of the Canada Country Study, Toronto, ON:
Climate Impacts and Adaptation, Environment Canada, 591‐620.
Wall, G. & Badke, C., (1994). Tourism and climate change: an international
perspective. Journal of Sustainable Tourism, 2 (4), 193‐203.
Whetton PH, Haylock MR, & Galloway R. (1996). Climate change and snow‐cover
duration in the Australian Alps. Climatic Change, 32, 447 – 479.
Williams, P., Dossa, K., and Hunt, J. (1997). The influence of weather context on
winter resort evaluations by visitors. Journal of Travel Research, Fall, 29‐
36.
Wolfsegger, C., Gössling, S. & Scott, D. (2008). Climate change risk appraisal in the
Austrian ski industry. Tourism Review International, 12(1), 13–23.
107

WTO (2003). Climate Change and Tourism. Proceedings of the First International
Conference on Climate Change and Tourism, Djerba 9‐11 April. Madrid:
World Tourism Organization.

108

! Survey
Appendix A: Skier/Snowboarder

!"#$%&'()&*$
!
+,-"./+&0#10).*".$+2.3"4$

!"#$%&'()&*$
+,-"./+&0#10).*".$+2.3"4$

Dear Skier/Snowboarder,
Dear Skier/Snowboarder,

This letter is an invitation to consider participating in a study I am conducting as part of my Masters
Thisin
letter
is an invitation
consider
participating
a study I amofconducting
as Over
part of the
my Masters
degree
Tourism
Policytoand
Planning
at the in
University
Waterloo.
past few years the issue of
degree in Tourism Policy and Planning at the University of Waterloo. Over the past few years the issue of
climate
variability
theimpact
impact
changing
snow patterns
on the ski/snowboard
industry
climate
variability and
and the
thatthat
changing
snow patterns
may havemay
on thehave
ski/snowboard
industry
has has
been
widely
discussed.
To
gain
a
better
understanding
of
how
snow
conditions
may
affect
been widely discussed. To gain a better understanding of how snow conditions may affect
ski/snowboardtourism
tourism across
in the
Northeast
it is important
to understand
people have
ski/snowboard
acrossStates
States
in U.S.
the U.S.
Northeast
it is important
to how
understand
how people have
responded
to
changing
snow
conditions
in
the
past
and
how
they
may
react
in
the
future.
responded to changing snow conditions in the past and how they may react in the future.
Your participation in this study is entirely voluntary and would involve completing a short survey. The

Your
participation
this study 10-15
is entirely
andIn would
involve
completing
a short survey. The
survey
would take in
approximately
minutesvoluntary
of your time.
the survey
you will
be asked questions
survey
would
take
approximately
10-15
minutes
of
your
time.
In
the
survey
you
will
about your skiing/snowboarding experience and how you have adjusted your ski/snowboard patternsbetoasked questions
changing
snow conditions in the past
and how youand
might
respond
if similar
circumstances
occurred in the patterns to
about
your skiing/snowboarding
experience
how
you have
adjusted
your ski/snowboard
future.
You
may
decline
to
answer
any
of
the
questions.
All
the
information
you
provide
is
completely occurred in the
changing snow conditions in the past and how you might respond if similar circumstances
confidential as your responses will be summarized with those of hundreds of other skiers/snowboarders.
future. You may decline to answer any of the questions. All the information you provide is completely
confidential
your ethics
responses
willfrom
be summarized
with those
of of
other
skiers/snowboarders.
This study as
received
clearance
the Office of Research
Ethicsof
at hundreds
the University
Waterloo
(519-888-4567 ext. 36005, ssykes@uwaterloo.ca) and there are no known or anticipated risks to you as a
in this study.
If you
have anyfrom
questions
wouldof
likeResearch
additional Ethics
information
about
the study to
Thisparticipant
study received
ethics
clearance
the or
Office
at the
University
of Waterloo
assist you in reaching a decision about participation, you may contact my supervisor, Dr. Daniel Scott at
(519-888-4567
ext. 36005, ssykes@uwaterloo.ca) and there are no known or anticipated risks to you as a
(519) 888-4567 ext. 35497 or dj2scott@uwaterloo.ca.
participant in this study. If you have any questions or would like additional information about the study to
assist
! you in reaching a decision about participation, you may contact my supervisor, Dr. Daniel Scott at
"#$%&'&()*!
(519)
888-4567 ext. 35497 or dj2scott@uwaterloo.ca.
!
!
! !
"#$%&'&()*!
+,-&!.#/#,$!
! 0$#/&'1#-)!23!4,-&'(22!
! 5/#/#,$678,-&'(229%,!!
! !
!
+,-&!.#/#,$!
!
0$#/&'1#-)!23!4,-&'(22!
!
!
5/#/#,$678,-&'(229%,!!

!

!

!

!

!

!

!

!

!

!
!
!
!
!
109

!

!

!

!

!

!"#$%&'()*((
+&,-(!.%/!'&01&2-3(4&$%52$%&'6(2'3(72-$%#%82$%&'(72$$"-'6((
(
!" #$%&$'%($)*+,-.%&$'.*-/0%1%*2+-.3%1%*)$45$1.,-.%$.%5$678%%
9!"#$%#&'(#')&*+#&,*-:%%
!%;2+-.%%%%%!%;)$45$1.,-.%%%%%!%<$67%
%
=" #$%&$'%$4)%$.%.-)6%&$'.%*2+>*)$45$1.,%-?'+@A-)68%9!"#$%#&'(#')&*+#&,*-:%
!%B4)%%%%!%C-)6%%%%!%B4)%*$A->.-)6%*$A-%
%
D" E$4%A1)&%&-1.*%71F-%&$'%5--)%*2++)G>*)$45$1.,+)G8%%%HHHHHHHHHHHHHH%&-1.*%
%
I" J7$%,$%&$'%'*'1//&%*2+>*)$45$1.,%4+678%%%.!"#$%#&'(#')&$""&/($/&$!!"01%
!%E'*51),>J+0->K1.6)-.%
!%L7+/,.-)% %
!%K1.-)6*%%
%
%
!%;+5/+)G*% %
!%M.+-),*%%
%
%
!%N-4%O(?'1+)61)(-*%9@-$@/-%&$'%A-6%6716%,1&:%%%
!%B67-.%.%!#'2301%HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH%
%

P" B)%47+(7%*2+>*)$45$1.,%.')*%,$%&$'%0--/%($A@/-6-/&%($A0$.615/-8%9!"#$%#&'(#')&$""&/($/&$!!"0:%
!%<-G+))-.%.45##+&'25'"#1&&
&
!%Q)6-.A-,+16-%.,"6#&%76$5-3%%2+4"#&,"$')&82$9*+8:%%
!%RS@-.6%98*6,"#&,"$')&82$9*+81%
%

T" #$%&$'%5'&%1%*2+>*)$45$1.,%*-1*$)%@1**8%9!"#$%#&'(#')&*+#&,*-:%%
!%E1F-%)-F-.%5$'G76%$)-%%
!%U-*%V%71F-%*-1*$)%@1**%0$.%67+*%*-1*$)%$.%71,%+)%@1*6%*-1*$)*%
Q0%&-*%V%E$4%A1)&%4+)6-.*%71F-%&$'%71,%1%*-1*$)%@1**%+)%67-%/1*6%!W%&-1.*8%HHHHHHHHHHHH%
%
X" E$4%A1)&%,1&*%,$%&$'%'*'1//&%G$%*2++)G>*)$45$1.,+)G%-1(7%4+)6-.8%%%HHHHHHHHH%,1&*%
%
X1"%%E$4%A1)&%$0%67-*-%*2+>*)$45$1.,%,1&*%-1(7%4+)6-.%612-%@/1(-%$)Y%%
J--2,1&*%Z%HHHHH%,1&*%
^7-%6$61/%0$.%67-*-%0$'.%(16-G$.+-*%
J--2-),*%Z%HHHHH%,1&*%
*7$'/,%-?'1/%67-%)'A5-.%$0%,1&*%
K'5/+(%E$/+,1&*%9-"G"3%N-4%U-1.:%Z%HHHHH%,1&*%
&$'%-)6-.-,%+)%?'-*6+$)%X%
[1(16+$)*%9$0%G.-16-.%671)%D%,1&*:%Z%HHHHH%,1&*%

%
X5"%%J7-.-%,$%&$'%*@-),%&$'.%*@-(+0+-,%)'A5-.%*2+>*)$45$1.,%,1&*%-1(7%4+)6-.Y%
N-4%R)G/1),%Z%HHHHH%,1&*%
^7-%6$61/%0$.%67-*-%
\+,4-*6%%Z%%HHHHH%,1&*%
*-F-)%(16-G$.+-*%
L$/$.1,$>]617>B67-.%C$(2&%\$')61+)%;616-%Z%%HHHHH%,1&*%
*7$'/,%-?'1/%67-%
L1/+0$.)+1>J1*7+)G6$)>B67-.%K1(+0+(%;616-%Z%%HHHHH%,1&*%%%%
)'A5-.%$0%,1&*%&$'%
J-*6-.)%$.%R1*6-.)%L1)1,1%Z%%HHHHH%,1&*%
-)6-.-,%+)%?'-*6+$)%X%
R'.$@-%%Z%HHHHH%,1&*%
B67-.%.!"#$%#&%!#'2301Y%HHHHHHHHHHHHHHHHHHHHHHHH%%%%Z%%HHHHH%,1&*%
%

110

!" #$%&'$&($)&*$+,&$-,./&,012.3&,$&+456+/$%7$10'8&9!"#$%#&'(#')&*+#&,*-:&
!&&;106,0);4&&&&&&&!&7)+&9<)735;&$0&,$)0:&&&&&&!&,015/&&&&&&!&&150<31/.&&&&&!&=,>.0?&@@@@@@@@@@@@@@@&
&
A" #$%&%$)3'&($)&01,.&,>.&-$33$%5/B&,012.3&,5*.+&-$0&.1;>&$-&,>.+.&,>0..&,(<.+&$-&+45&,05<?&
.!"#$%#&'(#')&#/0(#1&$''#!0$,"#&*1&+*0&$''#!0$,"#&2*1&#$'(&(*31&4&0*&567&

!&
!&
!&
!&
!&
!&

&
&
&
&
&
&

E&
F&
G&
H&
I&
J&$0&
*$0.&

&

&
&
&
#$)0+&

D$,&
C;;.<,173.&

&
&
&
#$)0+&

C;;.<,173.&

&

!
!!!"!/,(!012(.$%!!
!!!!!!!!!!!!!34!1'!51'+!.$%67!
C;;.<,173.&

!&
!&
!&
!&
!&
!&

!!!!!!!!!!!!"!*++,+-.! !
D$,&
C;;.<,173.&

E&
F&
G&
H&
I&
J&$0&
*$0.&

!

D$,&
C;;.<,173.&

&
&
&
#$)0+&

C;;.<,173.&

!!!!!!!!!!!"!#$%!&'()!!

!&
!&
!&
!&
!&
!&

&
&
&
&
&
&

E&
F&
G&
H&
I&
J&$0&
*$0.&

!&
!&
!&
!&
!&
!&

!&
!&
!&
!&
!&
!&

!&
!&
!&
!&
!&
!&

&
EK" &L>1,&10.&,>.&*15/&-1;,$0+&,>1,&5/-3)./;.&($)0&;>$5;.&$-&%>5;>&0.+$0,+&,$&+456+/$%7$10'&1,8&
M,0$/B&
N/-3)./;.&

O5/$0&
N/-3)./;.&

D$&
N/-3)./;.&

P3$+.&<0$Q5*5,(&,$&*(&<31;.&$-&0.+5'./;.&

G&

F&

E&

R05;.&$-&35-,&,5;4.,+6<1++.+&

G&

F&

E&

S)135,(&$-&+/$%&;$/'5,5$/+&

G&

F&

E&

R0.+./;.&$-&.Q<.0,&0)/+&

G&

F&

E&

R0.+./;.&$-&7.B5//.0&0)/+&

G&

F&

E&

T05./'+&1/'&-1*53(&)+)133(&+456+/$%7$10'&,>.0.&

G&

F&

E&

U$$'&+.025;.&

G&

F&

E&

U$$'&-1;535,5.+&9."B"&1;;$**$'1,5$/V&;>13.,V&.,;":&

G&

F&

E&

C,,01;,52.&/5B>,35-.&

G&

F&

E&

R0.+./;.&$-&/$/W+/$%&0.31,.'&1;,525,5.+&9."B"&<$$3V&0.+,1)01/,V&+<1:&

G&

F&

E&

M/$%*145/B&;1<1;5,(&9."B"&;$*<0.>./+52.&+/$%*145/B&+(+,.*:&

G&

F&

E&

C7+./;.&$-&;0$%'.'&+3$<.+&&

G&

F&

E&

C7+./;.&$-&;0$%'.'&;>13.,6+.025;.+&

G&

F&

E&

=,>.0&9<3.1+.&+<.;5-(:&@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@&

G&

F&

E&

82+$6+!'$9+!+$:;!<$:91'!=%!:(':2(->!?@!A@!1'!4!!

111

!"#$%!!"#$%&'()*"'#++#,"-#+.#(/&0&#,0&#'*1&#$%&'()*"'#(/,(#1,2#'&&1#')1)3,04#5/)'#)'#6%06*'&7%3#,"-#
-&')8"&-#'*3&32#7*0#'(,()'()9,3#6%06*'&'4!
!
""# !$%&'(&!')(*&+!,-&!./%%/*0)1!23&(,0/)(!'4/3,!,-&!056/+,')7&!/.!(800)19()/*4/'+:0)1!,/!;/3!!
!
&'$()$*+,-+'$*."/-*(0)1$-*('"02*#3,)*
456",0#*)+('$*7"-*$(+3*)#(#$8$0#*

<,+/)1%;!
=1+&&!

!
=1+&&!

!
>)(3+&!

!
<,+/)1%;!
?0('1+&&! ?0('1+&&!

<800)19()/*4/'+:0)1!0(!/)&!/.!,-&!5/(,!&)@/;'4%&!
,-0)1(!A!:/!

B!

C!

D!

E!

"!

<800)19()/*4/'+:0)1!0(!F&+;!056/+,'),!,/!5&!

B!

C!

D!

E!

"!

A!.0):!'!%/,!/.!5;!%0.&!0(!/+1')0G&:!'+/3):!
(800)19()/*4/'+:0)1!

B!

C!

D!

E!

"!

<800)19()/*4/'+:0)1!-'(!'!7&),+'%!+/%&!0)!5;!%0.&!!

B!

C!

D!

E!

"!

A!&)@/;!:0(73((0)1!(800)19()/*4/'+:0)1!*0,-!5;!
.+0&):(!

B!

C!

D!

E!

"!

H/(,!/.!5;!.+0&):(!'+&!(80&+(9()/*4/'+:&+(!

B!

C!

D!

E!

"!

I-&)!A!6'+,0706',&!0)!(800)19()/*4/'+:0)1J!A!7')!
+&'%%;!4&!5;(&%.!

B!

C!

D!

E!

"!

A!0:&),0.;!*0,-!,-&!6&/6%&!'):!05'1&!'((/70',&:!*0,-!
(800)19()/*4/'+:0)1!

B!

C!

D!

E!

"!

$'+,0706',0)1!0)!(800)19()/*4/'+:0)1!(';(!'!%/,!
'4/3,!*-/!A!'5!

B!

C!

D!

E!

"!

I-&)!A!(809()/*4/'+:J!/,-&+(!(&&!5&!,-&!*';!A!
*'),!,-&5!,/!(&&!5&!

B!

C!

D!

E!

"!

!
"E# $%&'(&!')(*&+!,-&!./%%/*0)1!23&(,0/)(!'4/3,!-/*!;/3!.&&%!'4/3,!,-&!(80!+&(/+,!;/3!1/!,/!5/(,!/.,&)!!!
!
&'$()$*+,-+'$*."/-*(0)1$-*('"02*#3,)*
456",0#*)+('$*7"-*$(+3*)#(#$8$0#*
H;!6+&.&+&)7&!,/!(809()/*4/'+:!',!5;!3(3'%!+&(/+,!
*/3%:!)/,!*0%%0)1%;!7-')1&!
K/!7-')1&!5;!3(3'%!+&(/+,!*/3%:!+&230+&!5'@/+!
+&,-0)80)1!!!!!
A!(809()/*4/'+:!',!5;!3(3'%!+&(/+,!4&7'3(&!,-&0+!
05'1&!7/5&(!7%/(&(,!,/!+&.%&7,0)1!5;!%0.&(,;%&!!!
I-&)!A!(809()/*4/'+:!',!5;!3(3'%!+&(/+,!0,!+&.%&7,(!
,-&!80):!/.!6&+(/)!A!'5!!
H;!:&70(0/)!,/!(809()/*4/'+:!',!5;!3(3'%!+&(/+,!
*'(!.+&&%;!7-/(&)!.+/5!(&F&+'%!'%,&+)',0F&(!
A!:0:!)/,!7/),+/%!,-&!:&70(0/)!/)!*-&,-&+!,/!(809!
()/*4/'+:!',!5;!3(3'%!+&(/+,!
A!:/)L,!8)/*!,-',!537-!'4/3,!5;!3(3'%!(80!+&(/+,!
A!'5!8)/*%&:1&'4%&!'4/3,!5;!3(3'%!+&(/+,!

!

112

<,+/)1%;!
=1+&&!

!
=1+&&!

!
>)(3+&!

!
<,+/)1%;!
?0('1+&&! ?0('1+&&!

B!

C!

D!

E!

"!

B!

C!

D!

E!

"!

B!

C!

D!

E!

"!

B!

C!

D!

E!

"!

B!

C!

D!

E!

"!

B!

C!

D!

E!

"!

B!

C!

D!

E!

"!

B!

C!

D!

E!

"!

!
"#$ %&'(!)*+!,*!-.//(,0-(*12*345/(,6!&*1!/78*493(9!34'!9&'!:*;;*1/(,!3-8'<9-!*:!1'39&'4=!!
!
!
!
!
>;'3-'!</4<;'!)*+4!3(-1'4!3;*(,! AB94'7';)!
D*9!
D'+943;!
9&/-!?@8*/(9!-<3;'!:*4!'3<&!
C78*493(9!!
C78*493(9!
D*!-94*(,!1/(5-!
?!
E!
#!
F!
"!
D*!43/(!
?!
E!
#!
F!
"!
G+(-&/('!
?!
E!
#!
F!
"!
H**5!I/-/2/;/9)!!
?!
E!
#!
F!
"!
J3;;/(,!G(*1!
?!
E!
#!
F!
"!
K*7:*4932;'!3/4!9'78'439+4'!
?!
E!
#!
F!
"!
!
!
"E$ >;'3-'!</4<;'!9&'!9'78'439+4'L-M!9&39!)*+!9&/(.!34'!!"#$%!:*4!3!53)!*:!-.//(,0-(*12*345/(,$!
!!!N"?OJ!!"P!!"Q!!"R!!"S!!FT!!F"!!FF!!F#!!FE!!F?!!FP!!FQ!!FR!!FS!!#T!!#"!!#F!!#E!!#?!!#P!!#Q!!#R!!#S!!ETOJN!
!
!
! AUVW>XAY!/:!)*+!:'';!9&'!/5'3;!9'78'439+4'!/-!2'91''(!FQ!3(5!#TOJ6!9&'(!)*+!1*+;5!</4<;'!
9&'-'!9'78'439+4'-!3-!/;;+-9439'5!2';*1$!!!
N"?OJ!"P!!"Q!!"R!!"S!!FT!!F"!!FF!!F#!!FE!!F?!FP!!FQ!!FR!!!FS!#T!!#"!#F!!#E!!#?!!#P!!#Q!!#R!!#S!ETOJN!
!
!
!
"?$ %&39!/-!9&'!!"#$%!1/(5!<*(5/9/*(!:*4!-.//(,0-(*12*345/(,=!L!"#!$%&'#%(&)M!
! D*!1/(5!
! X/,&9!24''Z'!L"@?!7/;'-0&4M!
! W*5'439'!1/(56!1&'(!-3(5!2',/(-!9*!2'!2;*1(!34*+(5!LP@F?!7/;'-0&4M!
! G94*(,!1/(5!LFP@ET!7/;'-0&4M!
! I'4)!-94*(,!1/(5!LE"@PT!7/;'-0&4M!
!
"P$ %&39!/-!9&'!!"#$%!-.)!<*(5/9/*(!:*4!-.//(,0-(*12*345/(,=!L!"#!$%&'#%(&)M!
! T[!<;*+5!<*\'43,'!
! F?[!<;*+5!<*\'43,'!
! ?T[!<;*+5!<*\'43,'!
! Q?[!<;*+5!<*\'43,'!
! "TT[!<;*+5!<*\'43,'!
!
!

&#'(!)*+,-++
./$(+011#'(2+3)45+&6!7&*)89)$5"+:$5(!'!;$(!)*+:$((#5*2+
!
!
"Q$ %&'(!9&'4'!/-!-(*1!39!)*+4!8;3<'!*:!4'-/5'(<'6!5*!)*+!,*!-.//(,0-(*12*345/(,!7*4'!*:9'(!9&3(!
1&'(!9&'4'!/-!(*!-(*1!/(!)*+4!23<.)3450('/,&2*+4&**5=!!
L*+#,-#%!"#!$%&'#%(&)M!
!
!!]'-!!!!!!!D*!
!
!

113

!
"#$ %&'!()*&+,-.,!-+/!,0/!1&22&'(.3!1-4,&+5!(.!-11/4,(.3!,0/!.6)7/+!&1!8-95!9&6!5:(;5.&'7&-+8!
/-40!'(.,/+<!!!
!"#$%#&'$(#&#$)*&+$)(,'&-.&)/')"/01&
=+/-,/5,!
?/+9!
@&)/'0-,!
.,2'&$0%3#'&$",01&(*#&&456,/0(&%)$"#& >)*&+,-.4/! >)*&+,-.,! >)*&+,-.,!

!
!

A&,!?/+9!
>)*&+,-.,!

A&!
B11/4,!
-,!B22!

=-5!*+(4/5!
C&5,!&1!-(+*2-./!,(4:/,5!

5
5

4
4

3
3

2
2

1
1

D+(4/!&1!2(1,!,(4:/,!;!5/-5&.!*-55!
@,-,/!&1!,0/!/4&.&)9!
@.&'!4&.8(,(&.5!-,!)9!656-2!5:(!-+/-5!!
!"#$#%&'()&*"+,-,&.+",/&0123"+&,4125&
B)&6.,!&1!5.&'!-,!)9!*2-4/!&1!+/5(8/.4/!
=&&8!'/-,0/+!1&+!5:((.3!!
=&&8!+&-8!4&.8(,(&.5!,&!5:(!+/5&+,!

5
5

4
4

3
3

2
2

1
1

5

4

3

2

1

5
5
5

4
4
4

3
3
3

2
2
2

1
1
1

E/*,0!&1!5.&'!7-5/!-,!)9!656-2!5:(!-+/-5!
B7(2(,9!,&!,-:/!0&2(8-95!!
F0&'!7659!-,!'&+:G!
A6)7/+!&1!,()/5!1-)(29!-.8!!
1+(/.85!'-.,!,&!3&!
H,0/+!F06"7,"&,0"('.)GI!
JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!

5

4

3

2

1

5

4

3

2

1

5

4

3

2

1

5

4

3

2

1

!
!
"K$ L/4/.,29!,0/+/!0-M/!7//.!5&)/!'-+)!'(.,/+5!'(,0!2/55!,0-.!656-2!5.&'1-22!(.!A/'!N.32-.8O!
,0-,!0-M/!4-65/8!-!8/2-9!(.!,0/!5,-+,!&1!,0/!5:(!5/-5&.O!50&+,/+!,0-.!656-2!5:(!5/-5&.5O!-.8!-!
3+/-,/+!.6)7/+!&1!8-95!'(,0!*&&+;)-+3(.-2!5.&'!4&.8(,(&.5!,0+&630&6,!,0/!+/3(&.$!!!
!
D2/-5/!+/-8!,0/!1&22&'(.3!8/54+(*,(&.5!&1!+/4/.,!'(.,/+5!!,""&8'49"+&:&743&;&<"6125!-.8!(.8(4-,/!
0&'!9&6!'&628!)&5,!2(:/29!+/5*&.8!,&!,0/5/!4&.8(,(&.5!(1!,0/9!'/+/!,&!0-**/.!-3-(.$!

7/0(#'&89!!!!BM/+-3/!5.&'1-22!-,!5:(!+/5&+,5!(.!A/'!N.32-.8!(5!PQR!2&'/+!,0-.!.&+)-2O!'(,0!2(,,2/!
5.&'1-22!6.,(2!-1,/+!C0+(5,)-5O!/S4/*,!-,!0(30!/2/M-,(&.5$!!T0/!5:(!5/-5&.!(.!,0/!+/3(&.!5,-+,5!U!
'//:5!2-,/!-.8!(5!&.29!""#!8-95!2&.3!F-.!-M/+-3/!'(.,/+!(5!"UV!8-95G$!!B!.6)7/+!&1!+/5&+,5!0-M/!
&.29!5&)/!&1!,0/(+!+6.5!-.8!40-(+2(1,5!&*/.!&M/+!C0+(5,)-5WA/'!X/-+!-.8!@*+(.3!Y+/-:!0&2(8-95$!
!
B"!W!>1!-.&,0/+!'(.,/+!2(:/!,0(5!0-**/./8!./S,!9/-+O!0&'!'&628!9&6!40-.3/!0&'!&1,/.!9&6!3&!
5:((.3;5.&'7&-+8(.3<!!!06"7,"&(/"(=&146)&14"&<1>5&
!!>!'&628!5:(;5.&'7&-+8!)9!656-2!1+/Z6/.49O![65,!-!1/'/+!,&,-2!.6)7/+!&1!8-95!!
!!>!'&628!5:(;5.&'7&-+8!)&+/!&1,/.!,0-.!.&+)-2!,&!)-:/!6*!1&+!-!50&+,/+!5/-5&.!
!!>!'&628!5,&*!5:((.3;5.&'7&-+8(.3!1&+!,0/!/.,(+/!'(.,/+!!
!!>!'&628!5,&*!5:((.3;5.&'7&-+8(.3!-2,&3/,0/+!!
!
114

!"#$#%&#'()*+,-#./(*,-#0/1,#*+/2#+'33,(,4#(,5*#6,'-7#+).#.)804#6)8#9+'(:,#.+,-,#6)8#:)#
21//(:;2().<)'-4/(:=##!"#$%&$'()$(*'+,#-'+,$'.+/0'
!#%#.)804#.'/*#8(*/0#>6#828'0#21/;2().<)'-4#0)9'*/)(2#/(#?,.#@(:0'(4#.,-,#)3,(#
!#%#.)804#*-'A,0#&8-*+,-#*)#&/(4#<,**,-#2().#9)(4/*/)(2#./*+/(#?,.#@(:0'(4#
!#%#.)804#*'1,#'#21/#+)0/4'6#)8*2/4,#)&#?,.#@(:0'(4#'(4#()*#21/#/(#?,.#@(:0'(4#
!#%#.)804#4)#2)>,*+/(:#,02,#/(2*,'4#)&#21//(:;2().<)'-4/(:##
'''''!$121'%,+3)$4'4$(4$%35+,%#'%(35653-'+4'3%*$'%'7588$4$,3'3-"$'+8')+#57%-0'

#

!B#$##%&#'()*+,-#./(*,-#0/1,#*+/2#+'33,(,4#(,5*#6,'-7#4)#6)8#*+/(1#6)8#.)804#21/#'2#>'(6#4'62#'2##
#6)8#()->'006#4)=##!"#$%&$'()$(*'-$&'+4',+0'
!#C,2#D#%#.)804#21/#'2#>'(6#4'62#'2#%#828'006#4)##E%&'-+9'57$,3585$7'5,':9$&35+,';F#
!#?)##
#

!"#$%#D#.)804#6)8#21/###!##'#:-,'*,-#(8><,-#)&#4'62###$###G).#>'(6#>)-,=##HHHHHHH#E4'62F#
#
#
#####!##&,.,-#4'62##$##G).#>'(6#0,22=##HHHHHH#E4'62F#

#

&'()*+#,-##!A,-':,#2().&'00#'*#21/#-,2)-*2#/(#?,.#@(:0'(4#/2#IJK#0).,-#*+'(#()->'07#./*+#0/**0,#
2().&'00#8(*/0#'&*,-#L+-/2*>'27#,59,3*#'*#*+,#+/:+,2*#,0,A'*/)(2M###N+,#21/#2,'2)(#/(#*+,#-,:/)(#2*'-*2#
O#.,,12#0'*,#'(4#/2#)(06#PP#4'62#0)(:#E'(#'A,-':,#./(*,-#/2#QB"#4'62FM##R'(6#-,2)-*2#/(#*+,#-,:/)(#
'-,#90)2,4#)A,-#L+-/2*>'2$?,.#C,'-#'(4#S3-/(:#T-,'1#+)0/4'62M##U(06#21/;2().<)'-4#'-,'2#/(#
V,->)(*7#()-*+,-(#?,.#G'>32+/-,#'(4#()-*+,-(#R'/(,#+'A,#:))4#2().#9)(4/*/)(2M#
#

TQ#$#%&#'()*+,-#./(*,-#0/1,#*+/2#+'33,(,4#(,5*#6,'-7#+).#.)804#6)8#9+'(:,#+).#)&*,(#6)8#:)#
21//(:;2().<)'-4/(:=##!"#$%&$'()$(*'+,#-'+,$'.+/0'
!#%#.)804#21/;2().<)'-4#>6#828'0#&-,W8,(967#X82*#'#&,.,-#*)*'0#(8><,-#)&#4'62##
!#%#.)804#21/;2().<)'-4#>)-,#)&*,(#*+'(#()->'0#*)#>'1,#83#&)-#'#2+)-*,-#2,'2)(#
!#%#.)804#2*)3#21//(:;2().<)'-4/(:#&)-#*+,#,(*/-,#./(*,-##
!#%#.)804#2*)3#21//(:;2().<)'-4/(:#'0*):,*+,-##

#
T"#$#%&#'()*+,-#./(*,-#0/1,#*+/2#+'33,(,4#(,5*#6,'-7#+).#.)804#6)8#9+'(:,#.+,-,#6)8#:)#
21//(:;2().<)'-4/(:=##!"#$%&$'()$(*'+,#-'+,$'.+/0'
!#%#.)804#.'/*#8(*/0#>6#828'0#21/;2().<)'-4#0)9'*/)(2#/(#?,.#@(:0'(4#.,-,#)3,(#
!#%#.)804#*-'A,0#&8-*+,-#*)#&/(4#<,**,-#2().#9)(4/*/)(2#./*+/(#?,.#@(:0'(4#
!#%#.)804#*'1,#'#21/#+)0/4'6#)8*2/4,#)&#?,.#@(:0'(4#'(4#()*#21/#/(#?,.#@(:0'(4#
!#%#.)804#4)#2)>,*+/(:#,02,#/(2*,'4#)&#21//(:;2().<)'-4/(:##
'''''!$121'%,+3)$4'4$(4$%35+,%#'%(35653-'+4'3%*$'%'7588$4$,3'3-"$'+8')+#57%-0'
#
TB#$##%&#'()*+,-#./(*,-#0/1,#*+/2#+'33,(,4#(,5*#6,'-7#4)#6)8#*+/(1#6)8#.)804#21/#'2#>'(6#4'62#'2##
#6)8#()->'006#4)=##!"#$%&$'()$(*'-$&'+4',+0'
!#C,2#D#%#.)804#21/#'2#>'(6#4'62#'2#%#828'006#4)##E%&'-+9'57$,3585$7'5,':9$&35+,';F#
!#?)##
!"#$%#D#.)804#6)8#21/###!##'#:-,'*,-#(8><,-#)&#4'62###$###G).#>'(6#>)-,=##HHHHHHH#E4'62F#
#
#
#
#####!##&,.,-#4'62##$##G).#>'(6#0,22=##HHHHHH#E4'62F#
115

!"# $%&'%(&%)*&%+&+,*-&.&+,/+,.-0%*.1&2+%2,+-'&.-&%+&*,.+&'%(+&340&.+,.5&6!"#$%#&'(#')&*+#&,*-7&
!&8%&9#&!"#$%#&#'%#(%#)*+(,%-#.&
!&:)*&.&2+%2,+-'&
!&:)*&.&-0;,3<.+,& !&=,*-&.&2+%2,+-'&
&
!># ?%)&;.*'&@.'3&.&',.+&@%&'%(&(3,&-<03&+,/+,.-0%*.1&2+%2,+-'5&&&AAAA&@.'3&
&
!!# ?%)&;.*'&%B&-<%3,&@.'3&.+,&@(+0*C&-<,&340D3*%)E%.+@&3,.3%*5&&&AAAAA&@.'3&
&
!F# G1,.3,&0*@0/.-,&<%)&'%(&-<0*4&/<.*C,3&0*&-<,&340D3*%)E%.+@0*C&3,.3%*&;0C<-&.BB,/-&
&&&&&&&&'%(+&(3,&%B&-<03&2+%2,+-'#&
&
HB&-<,&.I,+.C,&3,.3%*&1,*C-<&).3&+,@(/,@&E'&FFJ&%I,+&.&*%+;.1&)0*-,+K&6!"#$%#&'(#')&*+#&,*-7&
!&)%(1@&(3,&-<,&2+%2,+-'&;%+,&%B-,*&6C+,.-,+&*(;E,+&%B&@.'3&2,+&',.+7&
!&)%(1@&(3,&-<,&2+%2,+-'&.E%(-&-<,&3.;,L&E(-&B,),+&@.'3&0*&)0*-,+&;%*-<3&
!&)%(1@&(3,&-<,&2+%2,+-'&.&10--1,&1,33&%B-,*&6B,),+&*(;E,+&%B&@.'3&2,+&',.+7&
!&)%(1@&(3,&-<,&2+%2,+-'&.&1%-&1,33&%B-,*&6B.+&B,),+&*(;E,+&%B&@.'3&2,+&',.+7&
!&)%(1@&3,11&-<,&2+%2,+-'&&
&
HB&-<,&.I,+.C,&3,.3%*&1,*C-<&).3&+,@(/,@&E'&M"J&%I,+&.&*%+;.1&)0*-,+K&6!"#$%#&'(#')&*+#&,*-7&
!&)%(1@&(3,&-<,&2+%2,+-'&;%+,&%B-,*&6C+,.-&*(;E,+&%B&@.'3&2,+&',.+7&
!&)%(1@&(3,&-<,&2+%2,+-'&.E%(-&-<,&3.;,L&E(-&B,),+&@.'3&0*&)0*-,+&;%*-<3&
!&)%(1@&(3,&-<,&2+%2,+-'&.&10--1,&1,33&%B-,*&6B,),+&*(;E,+&%B&@.'3&2,+&',.+7&
!&)%(1@&(3,&-<,&2+%2,+-'&.&1%-&1,33&%B-,*&6B.+&B,),+&*(;E,+&%B&@.'3&2,+&',.+7&
!&)%(1@&3,11&-<,&2+%2,+-'&&
&
HB&-<,&*,.+E'&340&.+,.&/1%3,@K&6!"#$%#&'(#')&*+#&,*-7&
!&)%(1@&(3,&-<,&2+%2,+-'&;%+,&%B-,*&6C+,.-&*(;E,+&%B&@.'3&2,+&',.+7&
!&)%(1@&(3,&-<,&2+%2,+-'&.E%(-&-<,&3.;,L&E(-&B,),+&@.'3&0*&)0*-,+&;%*-<3&
!&)%(1@&(3,&-<,&2+%2,+-'&.&10--1,&1,33&%B-,*&6B,),+&*(;E,+&%B&@.'3&2,+&',.+7&
!&)%(1@&(3,&-<,&2+%2,+-'&.&1%-&1,33&%B-,*&6B.+&B,),+&*(;E,+&%B&@.'3&2,+&',.+7&
!&)%(1@&3,11&-<,&2+%2,+-'&&
&

!"#$%&'()*(+,&-$(.&-(

&
&

&

&
!N# O+,&'%(K&6!"#$%#&'(#')&*+#&,*-7&&&!&&P,;.1,&&&&&!&&Q.1,&&
&
!M# R<.-&03&'%(+&21./,&%B&+,30@,*/,K&S-.-,&AAAAAAAAAAAAAAAAAAAAA&T0-'AAAAAAAAAAAAAAAAAAAAA&
&
!U# &?%)&%1@&.+,&'%(5&AAAAAAAAAAAA&

&&&&&&/(012'3(4&-(5"64(7-#1(8&6(4&-6($%7"9(/(((((

116

(

Appendix B: Ski Resort Characteristics
Cranmore Mountain Resort (North Conway, NH)
Skiable Acres: 200+
Elevation: Summit 2000ft
Trails: 54
Beginner – 24%
Intermediate – 46%
Expert – 29%
Lifts: 5
Snowmaking: 100%
On Mountain Lodging: Yes
Ownership: Jiminy Peak Mountain Resort / CNL Lifestyle Properties Inc
Snow Conditions Guaranteed: Unknown
Proximity to Major Cities: Boston – 3 hrs
Burlington – 3 hrs
Hartford – 4½ hrs
Manchester – 2 hrs
New York – 6¾ hrs
Portland – 1¾ hrs
Providence – 3¾ hrs
Wildcat Mountain Ski Resort (Pinkham Notch, NH)
Skiable Acres: 225 (100% located on National Forest Land)
Elevation: Base 2000ft Summit 4062ft
Trails: 50
Beginner – 25%
Intermediate – 45%
Expert – 30%
Lifts: 4
Snowmaking: 90%
On Mountain Lodging: No
Ownership: Independent
Snow Conditions Guaranteed: Yes
Proximity to Major Cities: Boston – 3 hrs
Burlington – 3 hrs
Hartford – 5 hrs
Manchester – 2¾ hrs
New York – 7 hrs
Portland – 2 hrs
Providence – 4 hrs
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Loon Mountain (Lincoln, NH)
Skiable Acres: 312
Elevation: Base 950ft Summit 3050ft
Trails: 55
Beginner – 20%
Intermediate – 53%
Expert – 27%
Lifts: 9
Snowmaking: 100%
On Mountain Lodging: Yes
Ownership: Boyne Resorts
Snow Conditions Guaranteed: Yes
Proximity to Major Cities: Boston – 2 hrs
Burlington – 2½ hrs
Hartford – 4 hrs
Manchester – 1½ hrs
New York – 6 hrs
Portland – 2½ hrs
Providence – 3½ hrs
Suicide Six (South Pomfret, VT)
Skiable Acres: 100
Elevation: Base 550ft Summit 1200ft
Trails: 23
Beginner – 30%
Intermediate – 40%
Expert – 30%
Lifts: 2
Snowmaking: 50%
On Mountain Lodging: No (affiliated with Woodstock Inn 2 miles away)
Ownership: The Woodstock Inn and Resort
Snow Conditions Guaranteed: No
Proximity to Major Cities: Boston – 2¾ hrs
Burlington – 1½ hrs
Hartford – 2¾ hrs
Manchester – 2 hrs
New York – 5 hrs
Portland – 3½ hrs
Providence – 3½ hrs
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Mad River Glen (Waitsfield, VT)
Skiable Acres: 115
Elevation: Base 1600ft Summit 3637ft
Trails: 47
Beginner – 30%
Intermediate – 30%
Expert – 40%
Lifts: 4 (still has a single chair)
Snowmaking: 15%
On Mountain Lodging: No
Ownership: Independent / Cooperative (owned outright by skiers)
Snow Conditions Guaranteed: No
Proximity to Major Cities: Boston – 3 hrs
Burlington – 1 hr
Hartford – 4 hrs
Manchester – 3 hrs
New York – 5¾ hrs
Portland – 4½ hrs
Providence –4¾ hrs
Jay Peak (Jay, VT)
Skiable Acres: 385+
Elevation: Base 1815ft Summit 3986ft
Trails: 76
Beginner – 20%
Intermediate – 40%
Expert – 40%
Lifts: 8
Snowmaking: 80%
On Mountain Lodging: Yes
Ownership: Independent
Snow Conditions Guaranteed: Yes
Proximity to Major Cities: Boston – 4 hrs
Burlington – 1½ hrs
Hartford – 4½ hrs
Manchester – 3 hrs
New York – 6½ hrs
Portland – 3¾ hrs
Providence – 5 hrs
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Smugglers’ Notch (Smugglers’ Notch, VT)
Skiable Acres: 1000
Elevation: Base 2610ft vertical
Trails: 78
Beginner – 19%
Intermediate – 50%
Expert – 31%
Lifts: 6
Snowmaking: 62%
On Mountain Lodging: Yes
Ownership: Smugglers’ Notch Skiways Inc (affiliated with RCI)
Snow Conditions Guaranteed: Yes
Proximity to Major Cities: Boston – 4hrs
Burlington – 45 mins
Manchester – 3 hrs
Hartford – 4 hrs
New York – 6 hrs
Portland – 4½ hrs
Providence – 5 hrs
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