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Abstract

National parks in Canada operate under the dual mandate of conservation and visitor
use, which involves balancing ecological integrity and nature-based tourism activities.
Climate-induced environmental change may increase the existing tension between
conservation and visitor use as major tourism resources located in protected areas are
projected to undergo large-scale changes. This study draws upon the behavioural
approach, scenario planning, and landscape visualizations to examine the relationship
between climate change impacts, visitor perceptions, and visitor experience
management at the Athabasca Glacier in Jasper National Park, Canada. Four tourism
development scenarios defined by two management drivers (ecological integrity and
visitor demand) with corresponding storylines and visualizations were developed for
2050. The visualized scenarios were presented to visitors (n=304) in a survey to
understand potential implications on visitor satisfaction. The results suggest that park
managers need to find a balance between ecological integrity and visitor use in a way
that ensures commercialized tourism development is limited, educational material is
prioritized, and ecological integrity is maintained. While understanding the behaviour of
future tourists is complex, it is a critical component of climate change adaptation
planning and decision-making processes that needs to be prioritized by policymakers

and protected areas managers.
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Introduction

The core mandate of many of Canada’s Protected Areas (PAs) is the maintenance
and/or enhancement of ecological integrity (Environment and Climate Change Canada,
2016). By way of this policy objective, PAs form a central element in biodiversity
conservation in Canada (Convention on Biological Diversity, 2018), while also meeting
demands for nature-based tourism. Balancing these factors involves pursuing the
mandate to protect ecological integrity against a backdrop where PAs are increasingly
called upon to act as a repository of shared cultural values, and a catalyst to
local/regional tourism development (McCool & Eagles, 2015; Newsome et al., 2013).
This tension describes the dual mandate of conservation and visitor use (Tonge &
Moore, 2007).

While PAs face a host of internal barriers in meeting their mandate to promote
ecological integrity (e.g., limited management capacity, see Lemieux et al. 2018a and
Office of the Auditor General of Canada, 2013), they also operate within a set of nested
socio-ecological systems that connect local (e.g., habitat loss), regional (e.g., landscape
fragmentation), and global (e.g., climate change) external stressors. Of these, climate
change is particularly cross-cutting, as impacts can threaten ecological integrity and can
also alter the physical and natural resource base upon which visitor experiences are
developed (Scott et al., 2007; Lemieux et al., 2011a). In many mountain regions, for
example, climate stressors have produced growing concern about glacial retreat, and by
extension the long-term viability of glacial tourism. The human-induced change of these
iconic landscapes presents a great irony, as these are often the very resources the PAs
were initially designed to protect (Lemieux, 2016), and their decline is likely to affect
the quality of the visitor experience, perceived destination attractiveness, and/or the

motivations that underpin particular recreation activities (Scott et al., 2007; Stewart et



al., 2016). Despite possible large-scale disruptions, the link between climate change, PA
management, tourist perceptions, and visitor experience remain underexplored
(Gossling et al., 2012; Scott et al., 2012a). To address this gap, this study had three
related objectives:

(1) understand how the current visitor experience could be affected by climate

change;

(2) identify the relationship between the current visitor experience and the four

tourism development scenarios for 2050 that consider a) climate change impacts,

b) visitor response/demand, and c¢) potential adaptation pathways; and,

(3) illustrate the ecological, social, and managerial factors that influence overall

visitor satisfaction.

The study draws upon the behavioural approach, scenario planning, and landscape
visualizations to examine the relationship between climate change impacts, visitor
experiences, and PA management. This research extends past work on climate change
and glacial tourism (see Groulx et al., 2017 and Stewart et al., 2016) by: 1) developing
and visualizing scenarios depicting climate-induced change with different adaptation
pathways for an international glacier tourism destination and World Heritage Site; and
2) using these visualized scenarios to gauge implications of long-term environmental
change for visitor satisfaction.

Groulx et al. (2017) visualized “climate futurescapes” to assess how climate
change impacts and a small set of adaptation options (e.g., the addition of safety
barriers) at the Athabasca Glacier influenced visitors’ perceptions of environmental
change. This study builds on the baseline impact scenario developed by Groulx et al.
(2017), and extends this work in two key ways. First, using an independent randomized

sample of visitors, the present study applies scenario planning to develop four distinct



and plausible adaptation pathways to systematically examine adaptation trade-offs in
terms of preserving ecological integrity and visitor experiences (Gossling et al., 2012;
Jopp et al., 2015). Second, these new robust visualized scenarios are integrated into a
visitor survey developed following the behavioural approach. This instrument offers a
structured way to examine impacts of environmental change and management decisions
on one of the most common measures of visitor experience (i.e., visitor satisfaction).
As a whole, our approach helps address a direct need to examine the social
license of differing adaptation pathways that could be adopted by managers working in
protected glacial landscapes (Welling et al., 2015; Stewart et al., 2016), enabling PA
managers to better predict future behaviour and potential support or opposition toward
management decisions (Needham et al., 2016b).
Literature Review
Glacier Tourism
Glacier environments are extremely dynamic and sensitive to climate change, and are
considered among the most visible and reliable indicators of climatic trends (IPCC,
2013). Since the end of the 1970s, rates of retreat, thinning, and volume loss of glaciers
around the world has increased, and will continue to increase (Tennant & Menounos,
2013). Between 2003 and 2009, 80% of the total ice loss came from glaciers in Alaska,
the Canadian Arctic, the periphery of the Greenland ice sheet, the Southern Andes, and
the Asian Mountains (IPCC, 2013). Impacts at specific sites also punctuate the growing
concern for glacial decline. For example, Glacier National Park in Montana lost 115 of
its 150 glaciers over the past century, and scientists estimate that the remaining 35
glaciers will disappear over the next 30 years (Hall & Farge, 2003). Similarly, the Forni
Glacier in Italy has lost 36.2% of its volume and retreated by approximately two

kilometres between the end of the little ice age (~1860) and 2007 (Garavaglia et al.,



2012). In Norway, 27 out of 31 glaciers were in the process of retreat in 2010 (Furunes
& Mykletun, 2012), and glacial areas in China (Yulong Snow Mountain) and New
Zealand (Franz Joseph and Fox Glaciers) show a similar pattern of retreat (Purdie et al.,
2015; Wang et al., 2010).

In addition to serving as a marker of climate change, glaciers and glacial
environments are the centrepiece of several World Heritage sites and national parks,
with such sites capable of attracting millions of tourists each year (Welling et al., 2015).
Popular glacial tourist destinations include: the Athabasca Glacier (Jasper National
Park, Canada); Perito Moreno Glacier (Los Glaceir National Park, Argentina); Pastoruri
Glacier (Huascaran National Park, Peru); Franz Josef and Fox Glacier (Westland Tai
Putini National Park, New Zealand); Sermeq Kujalleq Glacier (Ilulissat Icefjord,
Greenland); Brikdals glacier (Jostedal Glacier National Park, Norway); and Vatnajokull
Glacier (Vatnajokull National Park, Iceland). These and other glacier destinations
support a host of tourist activities, including commercial tours, glacier hiking/walking,
hiking, educational exhibitions, ice-climbing, ice cave tours, glacier boat tours, heli-
hiking, skiing, dogsled tours, cruise ships, glacier lake kayaking/boating, and
snowmobiling (see Lui et al., 2006; Welling et al., 2015).

Glacier tourism activities like those just described often operate in highly
fragile, often inaccessible, environments that require specific infrastructure that can
have additional negative impacts on environmental quality and aesthetic value (Welling
et al., 2015). Such infrastructures will increasingly be a response to climate-driven
environmental change, which can in and of itself be a detriment to the visitor experience
at glacier tourism destinations. Using photorealistic environmental visualizations,
Groulx et al. (2017) examined the potential influence of climate-driven environmental

change on visitor perceptions and found that impacts could diminish the sites appeal as



a tourist attraction, with 22.9% of visitors stating they would likely not have made their
current trip if site conditions reflected those depicted in a 2050 climate change scenario.
Stewart et al. (2016) also investigated visitors’ experiences and stakeholder perspectives
of climate-related changes on tourism at the glaciers in Westland Tai Poutini National
Park (Fox Glacier and Franz Josef Glaciers). They found that 46% of visitors would not
visit the region if there was a possibility of not seeing the glaciers, while Wang et al.
(2010) found that 80% of tourists to Yulong Mountain were motivated to see and enjoy
the Baishui Glacier. If glaciers were to disappear in this region, Yuan et al. (2006) argue
the appeal to tourists would be impaired, the number of tourists would decline, and
tourism development would be unfavorably influenced. Wang & Jiao (2012)
recommend that glacier sites should have a museum to display glacier landscapes (past,
present and future) and glacier information that encourages education and raises
awareness of the need for environmental protection.

The retreat of glaciers worldwide provides compelling visual evidence of
climate-induced environmental change and has been identified by tourists as a reason to
not visit protected areas in the future (Gdssling et al., 2012; Yuan et al., 2006). While
the “last chance tourism” phenomena suggests visitation could surge in the short term as
visitors’ flock to experience known glacial sites before they disappear (Lemiuex et al.,
2018b), over the long-term research suggests that the loss of glaciers will diminish the
landscape quality and tourism resources of current glacial destinations, negatively
influencing visitor experience and visitation.

Climate Change and the Dual Mandate of Protected Areas

Within the dual mandate, it is recognized that nature-based tourism can foster

support for conservation by providing revenue and opportunities for environmental

education. For example, 89 percent of Canadians participate in nature-based activities



annually (Canadian Council of Resource Ministers, 2014), and national parks, national
historic sites, and marine protected areas contribute an estimated three billion dollars to
the national gross domestic product (GDP) (Canadian Parks Council, 2011). The dual
mandate also illustrates the significant diversity of values that PAs hold (e.g. ecological,
aesthetic, spiritual) (Bushnell & McCool, 2007), and the complexity that PA managers
face in managing visitor use in a way that protects park resources (e.g. ecological
integrity and biodiversity), provides satisfactory visitor experiences, and builds a
constituency of park supporters (Needham et al., 2016b). Over-investment in the visitor
experience is a threat in part because growth in visitation can increase direct local
stressors on ecological systems and cultural heritage. High visitor numbers may stress
local services (e.g. congestion at local stores or traffic), damage the landscape (e.g.
trails and vegetation) or result in increased human-wildlife interactions (e.g. road
incidents, animals become less wary of humans and food dependency) (Rollins et al.,
2016).

Although visitor use and related activities remain a central threat to ecological
integrity, climate change has emerged as one of the greatest threats to the maintenance
of the ecological integrity of protected areas (Parks Canada, 2016; Wright, 2016).
Operating in tandem with other stressors, climate-induced environmental change will
influence the composition, structure and function of ecosystems within PA boundaries
(e.g. phonological and genetic responses, range shifts, changes in the interactions
between species, and species extirpations and extinctions) (Lemieux et al., 2011a).
Ecological impacts from climate change will also have spill over socio-cultural effects,
and the implications for tourism stem from both direct impacts (e.g. changes in
temperature) and indirect impacts (e.g. degradation of landscape aesthetics) (Scott et al.,

2012b). Visitors explicitly seek out desirable weather conditions, as well as the related



physical resources that enable particular activities, meaning climate can directly
influence visitor satisfaction and visitation levels (Jones & Scott, 2006a, 2006b; Scott &
Lemieux, 2010). There is, for example, a strong correlation between visitation and
temperature in US national parks (Fisichelli et al., 2015), and Jones & Scott (20064,
2006b) suggest that future climate trends will drive increased visitation to Canada’s PAs
by extending the warm weather period that visitors to PAs find desirable. While longer
warm periods may drive greater visitation to PAs in Canada as a whole, a study specific
to Waterton Lakes National Park found that long-term environmental changes may
diminish the attractiveness of the park’s landscape, offsetting some of the potential
visitation gains (Scott et al., 2007). Likewise, as stated above, glacier tourism research
has shown that visitation may be sensitive to site specific changes (Groulx et al., 2017;
Stewart et al., 2016). Given the complexity of visitor responses to environmental
change, the following section discusses the behavioural approach as one tool to enhance
understandings of visitor experiences and perceptions.
Accounting for Perceptions of Change

The behavioural approach proposes that people have a multitude of motivations
and/or expectations, and behave in a manner that they believe will lead to a desired goal
or satisfactory experience (Manning, 1999). Within this context, motivations are defined
as the reasons or forces that push people to visit an area or engage in certain behaviours
or activities (Manfredo et al., 1996; Mannell, 1999; Wang & Walker, 2010). In the
tourism literature, it is noted that motivations are often influenced by three key factors:
finances (e.g., income and discretionary wealth, travel costs), utilitarian considerations
(e.g., travel time, perceived safety, destination infrastructure, destination services), and
identity (e.g., destination uniqueness and authenticity) (Gossling et al., 2012; Hall,

2005). Importantly, motivations for travel are neither wholly about the traveller nor the



destination, but the fit between the two at a given point in time. As such, if a visitor has
selected a destination, it has likely met the motivational demands across the above
criteria (Gossling et al., 2012).

From a climate change perspective, the greatest uncertainty in understanding
visitor decision-making and behaviour may lie in tourists’ perception of climate-
induced environmental change, and whether such changes will support or undercut
important motivations (Gossling et al., 2012). Climate change impacts will be an
important driver in geographic and seasonal shifts in the tourism resources PAs offer
(Gossling et al., 2012), but understandings of how visitor decision-making may change
in response to these shifts should not assume that PAs are passive recipients of
environmental change. PAs are increasingly managed with the understanding that
adaptation to change is a necessary part of making future infrastructure, service, and
visitor experience choices, and that adaptations undertaken in such contexts involve
multiple components that are specific to a destination’s environment, climate, and
tourism products (Lemieux et al., 2011b; IUCN, 2018). Due to the complexity of
tourism and its interdependence with other sectors, implementing adaptations can be
difficult, and decisions about how to adapt can affect visitor expectations and
satisfaction in the same fashion as climate-induced environmental change (Csete &
Szecsi, 2015; Jopp et al., 2015).

Within the behavioural approach, environmental change or adaptation to change
would impact expectations by limiting tourists’ ability to meet their desires or wants
through the services they feel a PA should offer (Cohen et al., 2014). Expectations are
typically based on familiarity and previous experience (Manning, 2011), but are also
moulded by destination marketing and product promotions (Gd&ssling et al., 2012).

Importantly, Groulx et al. (2017) showed that when future environmental conditions,



including a limited number of adaptations to climate impacts, fail to meet expectations,
visitors may withdraw their support for a destination by simply substituting travel to
another.

Further investigation into the underlying visitor and destination factors that
shape preferences for adaptation pathways can facilitate a more holistic understanding
of how PAs and other nature-based tourism destinations might make robust
management decisions in the face of climate change (G0ossling et al., 2012; Jopp et al.,
2015; Welling et al., 2015). Arguably, this requires greater attention to how adaptation
pathways may influence visitor satisfaction, defined as “the degree to which one is
content or pleased with his or her general leisure experiences” (Beard & Ragheb, 1980,
p. 22). Examining the congruence between expectations, motivations and outcomes
(i.e., visitor satisfaction) is, in fact, one of the most common ways to evaluate recreation
quality, in part because satisfaction is a robust construct that captures multiple aspects
of the tourism experience (e.g., environmental conditions, use level, facility
development, etc.) (Manning, 2011; Needham et al., 2016b). Despite its widespread
application as an indicator, there is still a need to further understand what influences
satisfaction, particularly as environmental conditions and management responses in PAs
evolve in response to climate change. The following section discusses the application of
visualized management scenarios as a means to explore the influences of different
adaptation pathways on visitor satisfaction.

Methods
Study Area

Jasper National Park (JNP) is located in Alberta, Canada within the Canadian

Rocky Mountain World Heritage Site (Figure 1). It is the largest national park in the

Rocky Mountains and hosted 2.3 million visitors in 2016-17 (Parks Canada, 2018a).



The seven mountain parks (Banff, Jasper, Kootenay, Glacier, Mount Revelstoke,
Waterton Lakes and Yoho) accounted for 58% of all visitation to Canadian national
parks during 2016-17, with Banff and Jasper hosting 26% and 15% of all visitors within
national parks respectively.

Parks Canada operates under a dual mandate that states: “on behalf of the people
of Canada, we protect and present nationally significant examples of Canada’s natural
and cultural heritage and foster public understanding, appreciation and enjoyment in
ways that ensure their ecological and commemorative integrity for present and future
generations” (Parks Canada, 2018c¢). Similarly, Jasper National Park’s management
plan seeks to deliver Parks Canada’s mandate for resource protection, visitor experience
and public appreciation and understanding (Parks Canada, 2010). As such, management
goals for the Athabasca Glacier aim to protect the natural and ecological integrity of the
site, while facilitating memorable experiences (Parks Canada, 2010). In recent years this
balance has been challenged by increased pressure for commercial development and
diversification of tourism products in JNP (e.g. development of the Glacier Skywalk
near the Athabasca Glacier, proposed accommodations at Maligne Lake, and proposed
Icefields Parkway bike trail). The pressure for commercial development is due to JNP’s
close proximity to Banff National Park, picturesque scenery, and increasing visitation,
as well as the looming implications of climate-induced environmental change,
signifying the ongoing tension between conservation and visitor use in Canada’s
national parks.

A small proportion of visitors (33%) to JNP are from Canada, with most hailing
from Alberta (52%), Ontario (16%) and British Columbia (10%) (Parks Canada,

2018b). The majority of international visitors are from Europe (32%), United States



(16%), Asia (9%) and Australia (6%). Most visitors are travelling with someone or their
family, with commercial groups representing 16% of visitors (Parks Canada, 2010).

A significant proportion of visitation to JNP is supported by the Icefields
Parkway, extending from the Town of Jasper to Lake Louise. More than 1.2 million
visitors travel the parkway annually (Parks Canada, 2017), and the Athabasca Glacier is

a significant point of interest along the parkway, as well as the most visited glacier in

North America and the most heavily used day-use area in JNP (Parks Canada, 2014).
Visitors can experience the glacier by hiking the trail to the toe of the glacier (1.8 km)
or through a paid commercial tour (e.g., [ceWalk has been offering guided interpretive

hikes onto the glacier since 1985 and Brewster has been operating all-terrain vehicle

“Ice Explorer” tours onto the glacier since 1969).
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Figure 1: Maps of: (a) the location of Jasper National Park in Canada; (b) Jasper

National Park; and (c) the Athabasca Glacier Site. After Groulx et al. (2017).



While the Athabasca Glacier continues to attract visitors from around the world, it
has been receding for at least the last 125 years, has lost half its volume, and has
retreated more than 1.5 km (Parks Canada, 2014). Several aspects of the proglacial
landscape have also changed, most notably the deposition of terminal moraine ridges,
the development of Sunwapta lake in the early 1940s, exposure of large bedrock
outcrops along the valley floor, and changes in vegetation cover (Hugenholtz et al.,
2008; Luckman & Kavanagh, 2000). More changes are inevitable as twenty-first
century climate scenarios project that by 2050, mean annual temperatures in the
Canadian Columbia basin will increase by 1.8°C to 2.7°C compared to 1971-2000
(Murdock et al., 2013). Additionally, by 2100 it is estimated that the volume of glacial
ice in Western Canada will shrink by 70% + 10% relative to 2005 (Clarke et al., 2015).
Alongside external development pressure linked to increasing tourism numbers and
infrastructure, the [IUCN (2017) has identified climate change as the most significant

risk to the Canadian Rocky Mountain World Heritage Site.

Scenario Planning in Support of Adaptation Thinking

Scenario planning has been used for destination planning and decision-making in
tourism (G0ssling & Scott, 2012), for anticipating the impacts of climate change
through modelling, and for comparing the effectiveness and efficiency of various
strategies and/or possible futures (Carlsen et al., 2013; Daconto & Sherpa, 2010). The
overall management purpose of scenario planning is to assess the long-term
implications of current decisions and options, and to explore pathways of change. As
Page et al. (2010) identify, tools and techniques like scenario planning are important in
tourism planning and management because they allow destinations to address what

needs to be done to enhance their competitiveness in the face of change.



Similar to Carlsen et al. (2013) and Daconto & Sherpa (2010), a bottom-up
approach was used to develop four tourism management scenarios for 2050 at the
Athabasca Glacier site. This involved creating a 2x2 matrix that was defined by two
intersecting management drivers: 1) commitment to ecological integrity; and 2) change
in visitor demand (e.g. visitation). The two scenario dimensions were selected to
represent priorities of conservation and visitation that define the dual mandate. Each
storyline was written to include these dimensions, and all storylines and subsequent
visualizations were reviewed by tourism experts to ensure they were relevant and
plausible. This approach produced a set of scenarios small enough to be interpreted
(Ramirez & Wilkinson, 2014), yet reflective of the management challenges
encompassed in the dual mandate (Tonge & Moore, 2007).

The scenario planning tool from Carlsen et al. (2013) was applied through three
phases of development that drew on existing literature about glacial change, tourism and
climate change, and glacial tourism. Applying this tool resulted in four detailed
storylines capturing different pathways JNP management may pursue in balancing
conservation and visitor use at the Athabasca Glacier site under persistent climate
change (Table 1). The storylines were translated into visualized scenarios using a
photomontage technique in Adobe Photoshop CS5. Similar to Groulx et al. (2017), the
scenarios (storylines and visualizations) were reviewed by three tourism and climate
change experts. The baseline impact scenario for 2050 developed by Groulx et al.
(2017) depicting environmental landscape change (e.g., glacial mass-volume loss, snow
cover change, etc.) was previously reviewed by three glaciologists and twelve tourism
and climate change experts. The review by glaciologists was to ensure the type and
extent of environmental changes presented for 2050 did in fact meet the standard of

being a plausible future state. From this single impact state, storylines developed using



the Carlsen et al. (2013) tool were applied to visualize four distinct, but plausible future
tourism states (Figure 2).

Table 1: Application of Scenario Planning Tool.

Phase One: Framing Scenarios

The purpose of using scenarios is threefold:
1. Identify future challenges, both opportunities and threats, related to climate change;
2. Identify options for adaptation; and
3. Assess options or combination of options for coping with the challenges of climate

change that arise in different scenarios.

Phase Two: Building Scenarios

A) Choosing the
timeframe

2050 was selected
for this study to
focus on long-term
planning issues that
are associated with a
changing climate
and to ensure that
the scenarios show
real change and are
not just an extension
of the present.

B) Choosing a focal
question

Future challenges:
what challenges
related to climate
change and
destination image
may influence the
tourism industry
most in the future?

Options: what
adaptations are
possible and
acceptable?

Assess: what level of
change based on the
scenarios presented
will mitigate
negative visitor
perceptions?

C) Creating key
drivers and states

Indicators:
Environmental
(natural features);
Social (number of
people);

Managerial (facilities
and infrastructure).

Drivers: change in
demand (social) and
commitment to
ecological integrity
(managerial).

D) Constructing
scenario narratives

The scenarios should
be focused on
describing the
relationship between
the most important
key drivers. A
scenario is then
constructed by
choosing one state for
each of the prioritized
key drivers.

See Figure 2 for
scenarios (storylines
and visualizations).

Phase Three: Using the Scenarios

A) Identifying challenges

Climate-induced

environmental change will

result in changes to the

landscape, such as glacial

extent, snow cover,

proglacial lakes and streams,

and vegetation. These

changes could impact the

visitor experience and
present challenges for
stakeholders.

Adaptation options are
informed from the literature.
The proposed adaptation
options are: helicopter tours
(Stewart et al., 2016); tram
(Kim et al., 2014); canoe and

kayaking

B) Identify options

(Purdie, 2013); and

interpretive material.

C) Assess adaptation options

The scenarios (storylines and
visualizations) were validated
by tourism and climate
change experts. The
visualizations were then
assessed by visitors through a
survey.




LOW CHANGE IN DEMAND

LOW COMMITMENT
TO ECOLOGICAL INTEGRITY

SCENARIO 1. Demand remains stable. To enhance the
visitor experience, canoe and kayak rental services are
established. Existing services (e.g., Snocoach tours and
IceWalks) are maintained at a reduced scale for revenue
retention purposes.

A

SCENARIO 2. Demand increases significantly. Visitor
experience is prioritized over ecological integrity. Private
operators and concessions maintain a strong presence and
large capital infrastructure projects are approved to enhance
visitor experiences and revenue generation.

SCENARIO 3. Demand is stable but slowly decreasing.
Snocoach tours are no longer offered and the site shifts
towards an educational experience with interpretive

SCENARIO 4. Demand decreases significantly. Ecological
integrity and resource protection are prioritized. Tourism
operators retreat and activities are phased out. The trail is

ANVYIN3Ad NI 3IDNVYHD HOIH

material. Visitor experience remains a priority but it is no

maintained but interpretation is not a priority at the site.
longer at the expense of ecological integrity.

HIGH COMMITMENT
TO ECOLOGICAL INTEGRITY

Figure 2: Visualized tourism development scenarios and storylines for 2050.
Survey Design

In support of the research objectives, a survey was designed around the
evaluation of the visualized tourism development scenarios using the behavioural
approach as a framework. The visualizations and corresponding labels (e.g. scenario
one, scenario two, scenario three, and scenario four) were incorporated into the survey,
without the continuum labels (ecological integrity and visitor demand) and
corresponding storylines to reduce bias. A five-point likert scale was adopted to
measure visitors’ motivations, expectations, and satisfaction. Items for the motivation

scale were adapted from the recreation experience preference (REP) instrument and



previous glacial tourism research (see Groulx et al., 2017; Wilson et al., 2014; Lemieux
et al., 2018b). In addition to overall satisfaction, visitors were asked to indicate how
satisfied they would be with future environmental conditions (e.g., snow cover, glacier
extent, proglacial lakes and streams and vegetation) and what their expectations were
for social and physical site conditions that relate to their glacier viewing experience
(e.g., number of people, facilities and infrastructure). To place these responses in the
broader context of tourism experiences at the site, the survey included questions about
the nature of each visitor’s trip, potential management actions to address climate

impacts in JNP, and general perceptions of climate change.

Data Collection and Analysis

Data was collected at the Athabasca Glacier site during two data collection
periods in 2016 (July 26 to August 3 and August 31 to September 2) using two types of
tablet computers: iPad (9.7”’) and Samsung Galaxy View (18.4”). The electronic
delivery of self-administered surveys generates more accurate results than those
obtained with paper surveys (Gwaltney et al., 2008), tends to result in higher item
response rates than paper surveys (Belisario et al., 2015), and has the added benefits of
higher levels of participant enjoyment and reduced need for timely data input that is
subject to human error (Groulx et al., 2017; Lemieux et al., 2016). To overcome the
limitations of using tablets, such as potential screen glare and limited screen size,
laminated booklets (8.5” x 14”") with the visualizations were provided as supplementary
material. Visitors were recruited as they were exiting the trail to the glacier using a
systematic random sampling approach because it is known to be less subject to selection

errors by field researchers conducting on-site surveys (Vaske, 2008).



Descriptive statistics were produced in SPSS (v. 24) to understand visitor
characteristics, general perceptions of visitor satisfaction, climate change, and proposed
management actions. Inferential statistical tests, such as spearman correlations and
Friedman’s Anova and Wilcoxon post-hoc tests, were also produced. The spearman
correlation was selected as it is a non-parametric test that is based on the ranks of the
data rather than the actual values, which is appropriate for ordinal values, such as those
collected using a likert scaled survey item (Vaske, 2008). To facilitate analysis of the
broad suite of motivation items (n=11), an exploratory factor analysis (EFA) was
performed using principal axis factoring and a direct oblimin rotation (Briggs et al.,
1986; Stevens, 2009).

Results
Respondent Characteristics

A total of 315 surveys were collected over the first (n=202) and second (n=113)
data collection periods. Prior to analysis, missing data and unengaged responses were
removed, leaving a final sample of 304. Participants were removed for incomplete
responses (>15% of the survey) or having a standard deviation of <0.7 (e.g. selecting
the same answer for every question). The response rates (55% and 44% respectively)
were comparable in both cases, and broadly reflective of response rates for many
studies in social science and parks, recreation, and human dimensions of natural
resource research (e.g. Connelly et al., 2003; Steeh et al., 2001). The most common
reasons that visitors did not participate were a lack of time (47%) and limited
proficiency with the English language (14%). Non-participants also noted that they had
family waiting, had a dog in the car, were part of a bus tour, and/or did not want to stop

due to the weather.



The sample was comprised of a slightly higher proportion of females (54%), and
included visitors 18 to 73 years in age (median age = 38). Nearly half of the respondents
(48%) had an annual income above the Canadian family median ($78,000) (Statistics
Canada, 2016), and the majority were well educated (68% had a bachelor’s degree or
higher). Most visitors (68%) were not Canadian citizens; 65% travelled from outside of
Canada from nineteen different countries, most notably the United States (n = 76); the
United Kingdom (n = 25) and Australia (n = 19). Among Canadian visitors, the most
common place of residence was British Columbia (n = 35); Alberta (n = 32) and
Ontario (n = 24). This sample appears to be consistent with visitation patterns at JNP as

a whole (Parks Canada, 2010; Parks Canada, 2018b).

Visitor Motivations

In order to facilitate analysis and better understand visitor motivations, an
exploratory factor analysis (EFA) was performed to reduce the eleven motivation items
to a more manageable and meaningful number. After removing items below the 0.40
threshold (Stevens, 2009), six of the eleven motivation items loaded on two separate
factors in the EFA. This two-factor model explains 72% of the variance in the original
data. Factor one was titled learning, and included four items capturing a desire to learn,
reflect, and connect to the environment (alpha =0.86). Factor two included two items
capturing a desire to share and experience the destination; this factor was titled sharing.
The Spearman-Brown formula was used to estimate the reliability of the sharing factor
because it only had two variables (equal length = 0.65 and unequal length = 0.65)
(Eisinga et al., 2013). A value of 0.70 or 0.80 is considered acceptable for Cronbach’s
Alpha, but in parks, recreation and human dimensions’ research, an alpha of 0.65 to

0.70 is considered adequate (Vaske, 2008).



Visitor Satisfaction

A large proportion (91%) of visitors were either satisfied or very satisfied with
their overall experience at the Athabasca Glacier site. However, when examining the
various elements within the visitor experience, there was far less consensus among
visitors and focused satisfaction ratings were lower (Table 2). With regard to their
current trip, visitors were most satisfied with the proglacial lakes and streams (66%) and
the facilities and infrastructure (64%), and were least satisfied with the number of
people present (44%) and the state of the vegetation (48%).

Table 2: Percent of satisfied and very satisfied visitors with the current visitor
experience and 2050 tourism development scenarios.

Satisfied or Very Median
Satisfied (%)

Environmental
Current Visitor Experience
Snow cover 51 4
Glacier extent 55 4
Proglacial lakes 66 4
Vegetation 48 3
Projected Visitor Experience
Snow cover 30 3
Glacier extent 29 3
Proglacial lakes 44 3
Vegetation 33 3
Social
Number of People Encountered
Current visitor experience 44 3
Scenario one 40 3
Scenario two 14 2
Scenario three 41 3
Scenario four 75 4
Managerial
Facilities and Infrastructure
Current visitor experience 64 4
Scenario one 48 3
Scenario two 19 2
Scenario three 51 4
Scenario four 65 4
Overall Visitor Experience
Current visitor experience 91 4
Scenario one 47 3
Scenario two 16 2
Scenario three 50 3
Scenario four 74 4

Note: measured on a five-point Likert scale (1 = very unacceptable; 5 = very acceptable)



Visitor satisfaction with all projected environmental landscape features (i.e. the
state of features in 2050) decreased compared to satisfaction with the current experience
(Table 2). Similar to the current experience, visitors indicated in the future they would
be most satisfied with the proglacial lakes and streams (e.g. 44% satisfaction for 2050
compared to 66% for the current experience). Unlike their current experience, where
visitors were relatively satisfied with the glacier extent, in the future they anticipated
being very unsatisfied with the projected glacier extent (29% indicated they were
satisfied or very satisfied with the extent). The number of people present in each of the
tourism development scenarios also directly influenced satisfaction. For example,
scenario two had the largest number of people present at the site and had the lowest
overall satisfaction ranking, while scenario four had the lowest number of people
present and had the highest satisfaction rating (e.g. 14% were satisfied with number of
people present in scenario two and 75% were satisfied with the number of people
present in scenario four). In fact, visitors were more satisfied with the number of people
in scenario four than with the number of people encountered during their current
experience (e.g. 44% of visitors were satisfied with the number of people). Conversely,
satisfaction with facilities and infrastructure decreased in the scenarios where more
commercialized recreational activities were present. For example, scenario three and
four had the highest satisfaction ratings, whereas scenario one and scenario two had the
lowest satisfaction ratings and the highest amount of tourism related development.

To illustrate the link between overall satisfaction and different elements of the
visitor experience (motivations, expectations and satisfaction with specific site
elements) for the current experience, the behavioural approach was adopted and a
spearman correlation analysis was performed (Table 3). None of the factors had what

Vaske (2008) considers to be a strong correlation (i.e. when 15 is greater than 0.70).



Facilities and infrastructure had the strongest correlation with overall satisfaction (rs=
0.394, p <0.01), followed by snow cover (rs= 0.372, p <0.01) and glacier extent (r;=
0.340, p <0.01). The motivation factors (learn and share) and expectation factors
(number of people and facilities) correlated weakly with overall satisfaction.

Table 3: Spearman correlation for motivations, expectations, and satisfaction variables
for the current experience.

1 2 3 4 5 6 7 8 9 10
Motivation
1. Learn - .345%* .000 -.026 132% -.009 .084 123* -.011 .103
2. Share - .022 .030 118* 137* 172% .030 .036 -.094
Expectation
3. Number of people - 197%* .092 .018 .019 .049 244%* .038
4. Facilities - .017 -.005 -.065 -.079 .026 -.385%*
Satisfaction
5. Snow cover - .638%* 461%* 383%* 251%* 166%*
6. Glacier extent - S519%* 394 %* 239%* 126*
7. Proglacial lakes - S572%* 265%* 223%*
8. Vegetation - 290%* 262%*
9. Number of people - . 334%*
10. Facilities -
11. Overall
satisfaction

11

206%*
.145%*

.035
-.193%*4

372%%
340%**
325%%*
266%*
252%%
394

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

To explore the differences in overall visitor satisfaction among visitors’ current
experience and the tourism development scenarios for 2050 in more detail, a Friedman’s
Anova with Wilcoxon post-hoc tests was performed. The Bonferroni correction was
applied to compensate for error inflation, and significance was accepted only beyond a
.005 level. The results show significant differences in ratings across the different
scenarios, X*(4) = 526.40; p <0.000. Wilcoxon post-hoc tests and effect size
calculations also illustrate a clear relationship between the current visitor experience
and the scenarios (Table 4). In all cases, the current experience was rated as
significantly higher compared to all future scenarios. Likewise, amongst the differing
scenarios, scenario four (highest commitment to ecological integrity) was rated
significantly higher in overall satisfaction than all other scenarios, while scenario two

(lowest commitment to ecological integrity) was rated significantly lower in overall



satisfaction than all other scenarios. Visitor satisfaction with the number of people,
facilities and infrastructure and overall experience for the projected tourism
management scenarios coincided with each scenario’s commitment to ecological
integrity. As the management commitment to ecological integrity decreased, so did
visitor satisfaction.

Table 4: Friedman’s ANOVA and Wilcoxon post hoc tests of overall satisfaction.

Scale comparison N Friedman’s Anova Wilcoxon Effect
Signed-Rank Size
r
dr Xr Sig. z Sig.
value
All scales 304 4 526.40  0.000
Current — Scenario one 304 -10.83  .000 -0.62
Current — Scenario two 304 -13.73  .000 -0.79
Current — Scenario three 304 -10.87  .000 -0.62
Current — Scenario four 304 -5.92 .000 -0.34
Scenario one — Scenario two 304 -11.17  .000 -0.64
Scenario one — Scenario three 304 -1.60 .109 -0.09
Scenario one — Scenario four 304 -7.44 .000 -0.43
Scenario two — Scenario three 304 -11.49  .000 -0.66
Scenario two — Scenario four 304 -12.02  .000 -0.69
Scenario three — Scenario four 304 -7.96 .000 -0.46

Note: Bonferroni correction applied and post-hoc test is significant at the 0.005 level.
Perceptions of Climate Change and Proposed Management Strategies

The majority of visitors were very sure (79%) or somewhat sure (13%) that
climate change is happening and that climate change is caused by human activities
(39%) or the combination of human activities and natural changes (55%). Most visitors
acknowledged that they were moderately (34%) or extremely (45%) concerned about
the issue of climate change. To help identify the social acceptability of potential
adaptation management options for the site, visitors evaluated a list of potential
management actions that have been proposed, suggested, or implemented at similar
tourist destinations. The action of permanently closing the PA site to all visitation was
considered acceptable to only a few visitors (14% of visitors). Limiting, but not
eliminating, visitation was acceptable to a notably larger proportion of visitors (67% of

visitors), while knowledge-based interventions like the development of a guided



interpretive trail and implementation of a citizen science program were more highly

favoured among the majority of visitors (83% and 78% of visitors respectively).

Discussion

Climate-induced environmental change and resulting impacts on socio-cultural
systems are likely to complicate or enhance the existing tension between the
preservation of ecological integrity and the promotion of visitor experiences in PAs
(CPAWS, 2015; IUCN, 2017). At the Athabasca Glacier site specifically, although
Brewster Travel Canada has been operating vehicle-based glacier tours since 1969,
there is uncertainty as to how long the company is going to be able to continue
operating tours due to climate change. Recently, the company proposed and received
approval to build a glass-floor observation platform that opened in 2014 at a cost of
more than $21 million (Needham et al., 2016a). While the glacier skywalk is adjacent
to, rather than directly at, the Athabasca glacier site, controversy around the
development of this new visitor experience captures the threat that expansionist pressure
for visitor experiences in PAs presents to ecological integrity. The installation of this
new piece of infrastructure not only saw a public viewpoint converted into a
commercial entity, but as Needham et al. (2016a) identified, the project has contributed
to the broader privatization of Canada’s national parks, has increased ecological
impacts, and influenced a proliferation of a “theme park like” experience.

Careful attention should be paid to Needham et al.’s (2013) caution about
investment in “theme park like” experiences. Beyond the obvious misalignment
between heavy infrastructure development and Parks Canada’s commitment to limit
commercial development within protected boundaries, results from this study suggest

heavy infrastructure and visitor crowding that are associated with investment in visitor



experiences, can come at the expense of ecological integrity and ironically may in turn
directly reduce visitor satisfaction. Similar concerns were noted in New Zealand where
rapidly changing physical conditions at the Fox and Franz Josef Glaciers have surfaced
unexpected impacts of prioritizing tourism operations over commitments to
conservation. More specifically, concession allowances that permitted increased aircraft
activity at the Franz Josef Glacier have led directly to diminished visitor satisfaction due
to growing annoyance with over-flights in the glacier valley (Stewart et al., 2016). A
tourism company has also submitted a proposal that is currently under review by the
Department of Conservation for the development of a gondola for ease of viewing the
rapidly receding Franz Josef Glacier, now only accessible by helicopter after the face of
the glacier collapsed in 2012 (Slaughter, 2018).

As climate threatened tourism resources like glaciers diminish, political pressure
may increase from local communities and tourism stakeholders to seek benefit from the
natural resources in ways that are less consistent with current conservation goals. The
results from this study confirm that although climate-induced environmental change
will negatively impact visitor satisfaction at the Athabasca Glacier, management
decisions have the potential to be just as detrimental to visitor satisfaction. Managing
this threat is an important decision in the short-term, yet considerations of how to
balance investment in visitor experience and with commitments to ecological integrity
requires long-term thinking. Under the dual mandate, Parks Canada’s responsibility is
not merely to promote experiences and educational opportunities, but to do so in a
manner that is sustainable for future generations.

Evidence suggests that with the current greenhouse gas emissions trajectory, the
Athabasca Glacier will not exist in any form resembling its present state within a

generation; but, Parks Canada and JNP will. Parks Canada will inevitably have to



initiate the process of engaging in an era of policy and management innovation. While
predicting climate change and visitor responses will be complex and uncertain, failure
to integrate climate change into all stages of decision-making, development planning,
and policy-making will be to the detriment of Parks Canada. Policy innovations will
have to be informed by socio-economic cost-benefit analysis, stakeholder consultation,
and policy adjustment to identify pathways that balance the dual mandate of
conservation and visitor use. For example, Parks Canada could initiate the process of
developing a public transportation strategy to alleviate traffic (and associated GHG
emissions) and crowding, and to support climate change mitigation and adaptation
activities on-site. However, research has repeatedly concluded that the capacity to adapt
to climate change is low within the protected areas sector (see Lemieux et al. 2011b).
While climate-induced environmental change is creating significant challenges
for balancing conservation against commercialization, Stewart et al. (2016)
acknowledge that receding glaciers present an opportunity to educate visitors about the
realities of climate change. The results of this study reveal that visitors desire an
experience that reflects a pristine and natural environment, but with an educational
experience weaved through this natural backdrop. Nearly half of visitors indicated that
learning about glaciers (50%) and the impact of climate change on glaciers (52%) were
important in their decision to visit the site. The desire for adaptations of a knowledge
focus and the weak correlation between motivation factors (learn and share) with
overall satisfaction (Table 3) could suggest that visitors were not finding the interpretive
materials they hoped for. Reinforcing visitors’ willingness and eagerness to learn about
climate change in PAs reflects Schweizer et al.’s (2013) call to use PAs as a learning
and communication platform, and the findings from this study specifically suggest that

the Athabasca Glacier can be a powerful educational tool to help visitors understand



their environmental impact and the importance of environmental protection. It is
concerning that the Agency continues to invest human and financial resources in
unnecessary and expensive infrastructure instead of focusing on ecological integrity
monitoring and other programs related to conservation, education, and interpretation, all
of which are central to the Agency’s mandate.

One hundred years from now, few environments will be able to tell the story of
society’s struggle to address climate change as clearly and compellingly as glacial
landscapes like the Athabasca Glacier. Short term development and exploitation of PA
resource are not the only way to enhance visitor experience at sites like the Athabasca
Glacier. Rather than experiences like the glacier skywalk, Stewart et al. (2016) suggest
that broader conservation outcomes can be realized through interpretation of glacier
recession scenarios that allow tourists to see and understand the effects of a changing
climate at a local scale, and in an appropriate historical and sociocultural context. Their
suggestion also reflects a lesson potentially already learned in Norway, where three
glacier visitor centres were developed around the Jostedalen Glacier that have a focus
on educating visitors about climate change (Aall & Hoyer, 2005).

By using the link between climate change and glacial change as a window to
raise awareness and curate the climate story, knowledge-based investments present
flexible, long term opportunities to evolve visitor experiences along with an evolving
environment. Despite the fact that interpretation is shown to both promote public
understanding of environmental issues and positively influence visitor satisfaction (Ham
& Weiler, 2007; Hill et al., 2007; Hvenegaard & Shultis, 2016), interpretive programs
have a history of being negatively influenced by budget cuts and reductions in revenue
(Hvenegaard & Shultis, 2016). The changing nature of parks and PAs represents an

important vehicle to inform and educate the public on climate change through visitor



experiences that expand environmental consciousness, while remaining sensitive to the
protection of ecological integrity. Parks Canada and park managers at JNP have a
tremendous, if not lamentable, opportunity to use one of Canada’s most iconic
landscapes as an educational and documentary tool to help visitors and society alike
understand their impact and the ever-present importance of environmental protection
and conservation in a changing world.

Conclusion

This study addresses not only the implications of climate change for visitor
experiences at one of Canada’s most iconic landscapes located within a World Heritage
Site, but also draws on scenario planning and landscape visualizations to examine the
different pathways that adaptation can take in light of policy and management goals.
From a visitor experience perspective, the results indicate that as climate-induced
environmental change alters the glacial landscape, visitor satisfaction will be negatively
impacted. More importantly, the results revealed that visitors are more sensitive to
tourism-related development than the environmental changes resulting from climate
change. These findings are in line with previous research by Groulx et al. (2017) who
identified a meaningful relationship between natural experiences, aesthetic quality, and
consumer behaviour at this site, but advances previous work by directly comparing the
visitor satisfaction of multiple adaptation pathways within the context of Parks
Canada’s dual mandate.

Understanding the behaviour of future tourists is an important conceptual barrier
for climate change impact and adaptation studies in the tourism sector to overcome
(Scott et al., 2007). Using environmental visualizations, this study systematically linked
adaptation scenarios to visitor satisfaction in an attempt to understand the future of

tourism and visitor experience at the Athabasca Glacier. This approach comes with



limitations as there is uncertainty whether the perceptions of contemporary visitors will
be shared by future generations (Scott et al., 2007). It is possible that tourists may learn
to accept new conditions, adjust their perceptions of acceptable conditions, or focus on a
different set of activities supported by prevailing environmental conditions (Gossling et
al., 2012). There is also uncertainty whether future generations, who have no frame of
reference of previous conditions, would respond to changing conditions in the same
manner as current visitors (Scott et al., 2007, 2008 2012a) or if degraded conditions
may become the new normal (Gossling et al., 2012).

We believe this limitation is compensated for by the novel ability of this
approach to contribute baseline data on how tourists will react to changes at the
Athabasca Glacier site. Furthermore, the loss and degradation of resources within PAs
will challenge park managers who need to balance resource conservation and visitor use
mandates (Lemieux & Eagles, 2012). The results of this research highlight the
importance of identifying and understanding potential trade-offs associated with
protection of the degrading resource and continued use for tourism in an era of rapid
climate change. While incorporating tourists’ perspectives of future landscape states in
current climate adaptation planning can be complex, we have shown that engaging the
public in adaptation planning is important and necessary, especially when considering
different policy goals. It is therefore essential that PA managers and decision-makers
invest in public engagement in climate change adaptation planning.
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