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Abstract - Nature-based tourism is an important economic industry for Maine, with winter 
tourism especially vulnerable to climate change. Perceptions of risk due to climate change 

used phenomenology to study how nature-based tourism stakeholders perceive their risk to 

analysis. A key theme was that of uncertainty of the causes of climate change, impacts to 
the region, and whether or not experienced environmental changes were related to climate 

study region to facilitate the adoption of more strategies to bolster the adaptive capacity of 
the destination.

Introduction

 Globally, climate change increasingly impacts natural environments and 
-

aptation, communities relying on tourism will be at risk to climate change and 

tourism destinations. The ways in which stakeholders perceive climate change 
risks might impact whether or not mitigation and/or adaptation strategies are em-
ployed. This study was designed to elucidate stakeholders’ perceptions of the risk 
posed by climate change to help identify barriers and facilitators for adaptation 
and mitigation actions they might take in order to cope with negative impacts of 
climate change, take advantage of potential opportunities, and reduce their indi-
vidual carbon footprints. 

Climate change and nature-based tourism in Maine
 Tourism is one of Maine’s largest industries, supporting 17% of state employ-

-
mer months; however, we focus herein on Maine’s winter tourism industry in 

-

1
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-

-
ists to winter destinations in Maine will spend less money as temperatures warm 
due to climate change. Maine can expect significant economic impacts to winter 
tourism as a result of climate change. 

-
nual temperature in Maine has increased by 1.67 °C and is expected to increase 

the winter snow season has decreased by 2 weeks. Maine is expected to receive 

larger ski resorts often have the capacity for snow making to extend their season. 

unexpected conditions produce back-and-forth changes in winter weather that tour-

Risk perceptions, adaptation, and mitigation in the tourism industry
 The tourism industry must adapt to climate change and adopt mitigation 
strategies that reduce greenhouse gas emissions while also supporting economic 

-
pacts due to climate change, stakeholders often perceive their risks from climate 
change to be minimal. Climate change risk perceptions are views derived from 
information-processing and sense-making practices related to climate change as 

study risk perceptions because these will likely influence stakeholder views on 

to actual or perceived impacts from climate change, while mitigation actions are 
human interventions to reduce greenhouse gas emissions or increase their carbon 

-
riers to local-level adaptation include uncertainty in the rate, magnitude, and extent 
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-

climate change into regional- and state-level climate policies and planning. 
 Understanding stakeholder risk perceptions of climate will help identify barriers 
and facilitators to adaptation initiatives undertaken to cope with negative impacts 
and take advantage of potential opportunities. Adaptation can enhance a commu-

judgements and decision-making in the face of climate change uncertainty is need-
ed to understand willingness to engage with climate change through mitigation and 

the literature by examining what factors shape perceived risk from climate change 

Research purpose

examined how the detection and attribution of observed climate-change impacts 

climate change risk perceptions might be affecting adoption of adaptation and miti-

-

tourism activity in the face of climactic variability? Maine’s economic dependence 
on nature-based tourism makes it vulnerable to adverse climate change impacts. 
Studying stakeholder risk perceptions can help us understand the industry’s pre-
paredness to cope with climate change and suggest areas for improvement to better 
absorb impacts.

Field Site Description

is a four-season destination with over half of tourists visiting the area to engage 
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hunting, wildlife viewing, canoeing and kayaking, boating, alpine and Nordic ski-
ing, snowshoeing, and snowmobiling. The region is home to Maine’s largest ski 

-
chian Trail. Though the region is a four-season destination, visitation is slightly 

Methods

Study design and data acquisition
 The study used a phenomenological research methodology to understand our 
participants’ lived experiences. This methodology allowed us to research the 
essence of being a nature-based tourism stakeholder in the Maine Lakes and 
Mountains Region experiencing and adjusting to the effects of climate change. 

and Mountains Region. 

erms of Use: https://bioone.org/terms-of-use



Northeastern Naturalist
L. Horne, S. De Urioste-Stone, and J. Daigle

2021

112

Vol. 28, Special Issue 11

phenomenology, we can understand what it means to be a tourism stakeholder 

semi-structured interviews with nature-based tourism stakeholders in the study re-
gion. Nature-based tourism stakeholders included business owners and employees, 

with natural assets and attractions, and those working on destination planning, 

using snowball sampling whereby participants recommended other potential par-
ticipants until data saturation was achieved, while also allowing for a wide variety 

study region, we used snowball sampling to rapidly generate a list of potential 
participants across a large study area. Additionally, not all nature-based tourism 

allowed us to recruit participants that we might not have discovered otherwise. 
-

lowed participants to shape the direction of the interview and insert their own ideas 

-
pants knew about their peer’s climate change perceptions and resulting behavioral 

©

-

© to 

depth interviews with participants and detailed description of the methods helped 

Data analysis

transcripts using an iterative process of constructing subordinate themes and 
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-

transcripts numerous times to ensure that themes were directly related to par-

constructing a shared understanding of these experiences with 2 coding cycles 

-

-

This process of data reduction included the breaking down of all transcripts into 

-
sence of the phenomenon being experienced by participants and are later related 

words, the meaning unit is a researcher-generated code that attributes meanings to 
we 

-

themes.
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clustered meaning units into categories that described the texture and structure of 

refers to the essence of the lived experience from the perspectives of participants 
while the texture captures the richness of the experience across stakeholders 

-

©

individual meanings and essences to construct a shared description of participants’ 

Results

 Uncertainty emerged as an overarching theme from participants lived experi-
ences. Participants were uncertain about their knowledge and beliefs about climate 
change causation and impacts, whether or not observed changes were a result of 
climate change, and what behaviors they could implement to mitigate emissions 
and adapt to climate change impacts.

Knowledge and beliefs about causes and impacts of climate change

change and then how well informed they felt about climate change impacts in the 

climate change, citing the disappearance of polar ice caps, heat waves, and changes 

-

for example,

-

-

of climate change impacts in Maine and the study region; for example, 
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This statement is illustrative of what several other participants said about not hav-
ing thought about climate change impacting them on a local level. 

globally; however, some participants felt that the study region was not being im-
pacted or would not be impacted much in the future. The following response is from 
a participant who believed the area is currently unaffected by climate change but 
was uncertain about future impacts to the region: 

Another participant expressed similar sentiments thinking that the study region was 
not being impacted by climate change currently, saying

-
pants tended to believe in climate change but felt that it was not often occurring at 

 For those that believed in climate change, there was uncertainty about its origin 
as natural or man-made. For example,

but expressed uncertainty as to its causes. They were aware that climate cycles 
naturally but could not say with certainty that human actions were exacerbating 

climate change, participants expressed varying degrees of climate change knowl-

Experience and risk perceptions
-
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and how those changes connected back to large-scale environmental and climatic 
changes. Participants involved in nature-based tourism or who were regular outdoor 
recreators felt more informed than participants who were neither of these. This 
sentiment was especially pronounced in participants who ran winter nature-based 
tourism businesses. For example,

the nuances, but being in the ski business, we’re, you know, in the winter 

know, it’s very much part of our world so we’re very much closely tied to it, 

Through prolonged contact with nature, Shawn has noticed long-term climate 

having limited exposure to some of these shifting baselines resulted in them being 
more uncertain in their knowledge of local climate-change impacts. The following 

absent from regional planning discussions: 

an incident, we’ll talk about a weather activity and its impact but we never 
connect it back or maybe we’re not always certain, does it connect back to 

The difference in awareness between those who interact with nature regularly, ei-
ther professionally or personally, could be explained by a daily connection to the 
environment through relying on weather as part of the tourism product being of-
fered or recreating outdoors.

experienced by nearly all participants and often linked to climate change. For ex-
ample,

Participants were concerned about increased ticks impacting visitors’ decision 
to participate in outdoor recreation activities and how ticks might impact their 
personal health, as well as the negative impacts on wildlife and wildlife-viewing 
tours. 
 The most widely experienced concern in the nature-based tourism industry 
was changing winters. Participants cited shorter winters, shifting seasonality, and 
changes in snowfall as major concerns for the future of the winter nature-based 
tourism industry. The following response illustrates how a participant was con-
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increasingly unpredictable:

early December here in Maine. Then it was mid-December, then it was the 
third week in December, then it was Christmas and now it’s still right around 
Christmas but it’s really marginal, like, whether the conditions are going to 

This unpredictability of winters was felt by all but 1 winter tourism business and 
contributed to higher perceived risk from climate change. For some participants, 
experiencing environmental changes in the region, especially in winters, beyond 

change was impacting the region. Participants became aware of climate change im-
pacts to the region and began to perceive their risk to climate change through their 

Taking action: From risk perceptions to behaviors

participants were motivated primarily by economic decisions and a need to ensure 
a more certain future for their tourism business as they cope with yearly environ-

change factored into his decision, the business owner explained that it was a good 
business decision and expressed skepticism that climate change was occurring. 
Similarly, when asked about motivations behind the adoption of pro-environmental 
behavior, another participant cited structural changes to the industry, such as higher 

behind mitigation rather than the motive to adopt pro-environmental behaviors. 
 All but 1 business owner employed adaptation strategies to adjust to unpre-
dictable weather patterns. Strategies included snowmaking at ski resorts and 
diversification through product development and the timing of activities. For 
example, several winter tourism businesses were beginning to offer summer 
activities, such as mountain biking, to take advantage of the increasingly long 
summer and fall seasons while also offsetting the costs of a potentially poor win-

indicate that tourism stakeholders are likely employing adaptation strategies to 
cope with climate uncertainty. 

-

as important to regional lifestyle and identity. Much of the small-scale mitigation 
strategies were motivated by a desire to display pro-environmental behavior, but 
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change emissions. Despite high levels of awareness and concern for the environ-
ment, perceived risk from climate change was mixed as a result of uncertainty in 
climate change information. 

most participants, social and economic pressures motivated small-scale mitiga-
tion efforts; however, several participants in the area had made large-scale efforts 

-

these businesses also saw green marketing as a means to attract visitors and boost 

-

our brand really anchored around the environment and sustainability and 

This participant believed that his business’s investment in renewable energy helped 
appeal to environmentally minded customers. His concern for the environment and 

were all drivers of the decision to install renewable energy. Participants in this 

participants felt that green marketing was an option for them despite investing in 

-
gional tourism industry; however, some business owners were changing their entire 

ski resort installed solar panels on their property to offset annual energy consump-
tion while also recently purchasing Nivis airless snowmaking guns to increase 

in their business model where buildings were off-grid to reduce their carbon foot-
prints. The off-grid business owner was very concerned about climate change and 
consciously incorporated protective environmental actions into his business model. 

capital projects are all in preparation to handle a year like we just had and 

possible weather and how do you still achieve success with the worst pos-
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-
tuating winter temperatures, unpredictable yearly snow variation, and knowledge 
of climate change led to higher perceived risk. Those perceptions, coupled with 
awareness of challenges faced by ski resorts in other parts of the country, led to 
huge investments in renewable energy for his business as both a tool for climate 
change mitigation and adaptation through the opportunity for green marketing. 
Consciousness of harmful negative environmental impacts was apparent among 
all participants, but concern about climate change was not a strong motivator for 
mitigation for most participants. 

Discussion

Knowledge about causes and impacts of climate change
 Participants were aware of global climate-change impacts, especially melting 
glaciers, but remained uncertain about whether or not it was anthropogenic or 
natural climate change. Uncertainty surrounding the causes of climate change may 

-

will or will not make a difference in adapting to or mitigating the effects of climate 

-

about climate change causes, impacts, and mitigation and adaptation strategies 
would help increase participants’ abilities to predict future threats and opportuni-
ties to the tourism destination. Given that participants were more aware of global 
climate-change impacts than local impacts, we suggest increasing the knowledge 

improve destination planning. 
 Consistent with prior research, our study suggests that cognitive barriers to 
mitigation and adaptation behaviors include lack of knowledge about the causes, 

about climate change, skepticism, and perceiving climate change as a distant threat 

if at all, the Maine Lakes and Mountains Region was being impacted by climate 

information regarding climate change impacts and solutions as a barrier to person-

in Finnish Lapland, tourism business owners considered themselves to be experts in 
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was affecting their businesses despite observing general environmental impacts 

as experts in tourism, but the lack of local climate change knowledge can create 

Experience and risk
 Previous research indicates that with a general lack of climate change knowl-

This appears to be the case for some participants in our study. Climate change is a 
global phenomenon and can remain a temporally and spatially distant issue. Psy-
chological distancing is a process in which climate change is viewed as a threat 

felt climate change was happening elsewhere but remained skeptical of climate 
change impacting the study region despite stating they observed environmental 
changes during their lifetime. The different levels of self-reported knowledge ex-

and those who interact with nature less often could be explained by differing levels 

that personal experience with climate change was a predictor of climate change 

perceptions of vulnerability and risk, especially among winter nature-based tourism 
stakeholders, and these participants were more likely to adopt large-scale mitiga-

on winter weather for their businesses did not implement large-scale responses to 
climate change. 

Taking action: From perceptions to behaviors
-

participants thought climate change was impacting the region, most participants 
employed at least 1 adaptation strategy in response to observed environmental 
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of perceived climate change risk caused ski resort managers in Australia to adapt 
by relying heavily on snowmaking to overcome the unpredictability of the season 

change and were involved in individual adaptation initiatives given the lack of 

were more likely to implement extensive adaptation strategies and small-scale 
mitigation behaviors; however, there were relatively few large-scale mitigation 
strategies despite generally being aware and concerned about climate change. 
The participants who implemented mitigation initiatives were largely motivated 
by economic incentives rather than concerns about their carbon footprint. These 

 The disconnect between concern about climate change and adopting mitigation 
-

tors on behaviors. For example, economic incentives were a strong motivator of 
climate change behaviors. Participants who talked about economic payoffs, such as 

-
egies, such as investing in new technology, upgrading heating and cooling systems, 

likely to mitigate than to adapt to climate change on a large scale. Case studies in 

-
-

-

rewards in relation to mitigation actions. The recent growth of ecotourism and visi-

incentive to reduce businesses’ carbon footprints by adopting mitigation strategies. 
Green branding and marketing provide a means to differentiate businesses accord-
ing to their environmental ethic and to attract members of fast-growing alternative 

way to encourage mitigation strategies in the Maine Lakes and Mountains Region. 

Conclusions
 Participants in the region are aware of environmental changes and their role in 
protecting the environment to sustain tourism and the regional economy; however, 
there was a lot of uncertainty surrounding knowledge of climate change and un-
certainty about whether or not observed environmental changes were a result of 
climate change. This uncertainty led to mixed perceptions of climate change risk. 
Many participants were not aware of what mitigation strategies, and, to a lesser 
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extent, adaptation strategies, could be implemented to reduce climate change im-

uncertainty, participants were adapting to environmental change through strategies 

activities. Participants observed environmental changes and therefore had to adapt 
despite lack of information surrounding regional climate-change impacts. Though 
there were some large-scale mitigation efforts, most stakeholders were adopting 
small-scale mitigation practices. 

trusted communication channels could help participants overcome uncertainty as a 

climate change causes and impacts to the region could help tourism stakeholders 
-

ers’ ability to adapt to climate change depends on their understanding of key issues, 
short- and long-term impacts, and their level of involvement in developing adapta-

more knowledge of local climate-change impacts, tourism stakeholders may feel 

 Previous projects addressing climate change found that a participatory approach 
involving municipal, local, and/or community stakeholders increased understand-
ing of climate change impacts, increased networks of collaboration and ownership 
of the adaptation planning process, facilitated the co-production of knowledge 
between stakeholder groups, and resulted in diverse, locally relevant management 

related concerns, such as heating costs, aging infrastructure, emergency response 

 Tourism professionals across the Maine Lakes and Mountains Regions could 

learning from each other and enhancing networks of collaboration to co-develop 

Fostering collaborative mitigation and adaptation efforts via strategic planning 
and reinforcing pro-environmental social norms will likely lead to a more climate-

large-scale mitigation efforts, such as renewable energy, could help encourage 
tourism stakeholders to focus more on reducing their greenhouse gas emissions; 
however, it is important to note that motivation to adopt mitigation actions is chal-

-
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-
ogy yields rich data about participants’ lived experiences, the data are inherently 

research could compare subjective perceived risk from climate change among tour-

to test place attachment, risk perceptions, and trust constructs. Several participants 
mentioned observing environmental changes over their time living in Maine. This 
could be integrated as part of the survey to see if there could be a link between 
length of residency, observed changes, and climate change risk perceptions. Fur-

is needed for the Maine Lakes and Mountains Region to bolster destination resil-

stakeholders anticipate visitor responses and decide upon appropriate mitigation 
and adaptation strategies. A recent study of visitors to Acadia National Park, ME, 

studying visitor climate change risk perceptions is important for predicting future 
visitation and expectations, while helping inform ongoing tourism-planning efforts 
in the study region. 

Acknowledgments

 The authors would like to thank all interview participants and gatekeepers for sharing 
-

ing interviews and Alyssa Soucy for her map-making skills. This project was supported 

Literature Cited

-

-

erms of Use: https://bioone.org/terms-of-use



Northeastern Naturalist
L. Horne, S. De Urioste-Stone, and J. Daigle

2021

126

Vol. 28, Special Issue 11

-

-

change: Travelers’ perspectives from a developing country, Nigeria. Journal of Sustain-

effect of local weather on Americans’ perceptions about global warming. Journal of 

:

-
-

.

’
In -

erms of Use: https://bioone.org/terms-of-use



Northeastern Naturalist

127

L. Horne, S. De Urioste-Stone, and J. Daigle
2021 Vol. 28, Special Issue 11

-
proach for assessing local vulnerability of tourism industry to climate change. Scandi-

with climate change among the UK public and their policy implications. Global Envi-

calendar year. Augusta, ME. 122 pp. Available online at https://motpartners.com/wp-

-

change adaptation in the Swiss tourism sector. Mitigation and Adaptation Strategies for 

th

global warming and climate change: A one-year longitudinal study. Risk Analysis 

-
aptation planning in two local case studies from California. Journal of Environmental 

-

-

-

th

-

erms of Use: https://bioone.org/terms-of-use



Northeastern Naturalist
L. Horne, S. De Urioste-Stone, and J. Daigle

2021

128

Vol. 28, Special Issue 11

-

-
east winter recreation-tourism sector. Mitigation and Adaptation Strategies for Global 

from climate change: an assessment of policy-making processes in the Maldives us-

-
:

-

-

. 

risk perception: The case of climate change. European Journal of Social Psychology 

perceptions: Towards a comprehensive model. Journal of Environmental Psychology 

-
tion in responses to multiple threats and stresses. Annals of the Association of American 

:

policy environment for climate change adaptation in tourism. Tourism and Hospitality 

erms of Use: https://bioone.org/terms-of-use


