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                    Abstract
The growing recognition that global climatic change is a pressing reality and that its impacts on humans and ecological systems are inevitable makes adaptation a core topic in climate change research and policymaking. The glacier tourism sector that is highly sensitive towards changing climatic conditions is among the most relevant in this respect. This study aims to examine empirically how adaptation to climate change impacts is practiced by small- and middle-scale glacier tour operators. Data was collected by means of a set of semi-structured interviews with the managers or owners of nine small- or middle-scale tour companies operating in the Vatnajökull National Park in Southeast Iceland and observations of glacier sites where the respondents’ companies are operating. The results indicate that all entrepreneurs consider climate change to be a real phenomenon that affects their present daily operations, but they perceive these implications not as significant threats to their business. The interaction of operator’s attributes of agency such as firsthand experiences, risk perceptions, and abilities to self-organize, with structural elements of the glacier destination system such as economic rationales and hazard reduction institutions, has shaped and consolidated operators’ adaptation processes in the form of a wait-and-see strategy combined with ad hoc reactive adaptation measures and postponed or prevented proactive long-term adaptation strategies.
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	This company had just changed ownership, so it was better for the research to interview a senior employee.





References
	Abegg B, Steiger R, Trawöger L (2017) Resilience and perceptions of problems in alpine regions. Tourism and resilience. In: Butler R (ed) Tourism and resilience. CABI, Wallinford, pp 105–117

                    Google Scholar 
                

	Aðalgeirsdóttir G, Guðmundsson S, Björnsson H, Pálsson F, Jóhannesson T, Hannesdóttir H, Sigurðsson SÞ, Berthier E (2011) Modelling the 20th and 21st century evolution of Hoffellsjökull glacier, SE-Vatnajökull, Iceland. Cryosphere 5:961–975

                    Google Scholar 
                

	Árnason T, Welling JT (2019) Winter tourism and seasonality in Iceland. In: Pröbstl-Haider U, Richins H, Türk S (eds) Winter tourism. CABI Publications, Wallington

                    Google Scholar 
                

	Arnell NW, Delaney EK (2006) Adapting to climate change: public water supply in England and Wales. Climate Change 78:227–255

                    Google Scholar 
                

	Bazerman MH (2006) Climate change as a predictable surprise. Clim Chang 77:179–193

                    Google Scholar 
                

	Becken S, Hay J (2012) Climate change and tourism: from policy to practice. Routledge, London

                    Google Scholar 
                

	Berkhout F (2012) Adaptation to climate change by organizations. Wiley Interdiscip Rev Clim Chang 3:91–106

                    Google Scholar 
                

	Berkhout F, Hertin J, Gann DM (2006) Learning to adapt: organisational adaptation to climate change impacts. Clim Chang 78:135–156

                    Google Scholar 
                

	Brandolini P, Pelfini M (2010) Mapping geomorphological hazards in relation to geotourism and hiking trails. In: Regolini-Bissig G, Reynard E (eds) Mapping Geoheritage. Institut de geographie, Lausanne, pp 31–45

                    Google Scholar 
                

	Chapin FS, Lovecraft AL, Zavaleta ES, Nelson J, Robards MD, Kofinas GP, Trainor SF, Peterson GD, Huntington HP, Naylor RL (2006) Policy strategies to address sustainability of Alaskan boreal forests in response to a directionally changing climate. Proc Natl Acad Sci 103:16637–16643
CAS 
    
                    Google Scholar 
                

	Daft R, Murphy J, Willmott H (2014) Organization theory and design. Cengage Learning, Andover

                    Google Scholar 
                

	Einarsson B (2017) Jöklabreytingar 1930–1970, 1970–1995, 1995–2015 og 2015–2016. Jökull 67:65–69 https://jokulljournal.is/J67p65-69.pdf. Accessed 9 January 2019

	Eisenack K, Stecker R (2012) A framework for analyzing climate change adaptations as actions. Mitig Adapt Strateg Glob Chang 17:243–260

                    Google Scholar 
                

	Eisenack K, Moser SC, Hoffmann E, Klein RJT, Oberlack C, Pechan A, Rotter M, Termeer CJAM (2014) Explaining and overcoming barriers to climate change adaptation. Nat Clim Chang 4:867–872

                    Google Scholar 
                

	Eiser JR, Bostrom A, Burton I et al (2012) Risk interpretation and action: a conceptual framework for responses to natural hazards. Int J Disaster Risk Reduct 1:5–16

                    Google Scholar 
                

	Espiner S, Becken S (2014) Tourist towns on the edge: conceptualising vulnerability and resilience in a protected area tourism system. J Sustain Tour 22:646–665

                    Google Scholar 
                

	Evans LS, Hicks CC, Adger WN, Barnett J, Perry AL, Fidelman P, Tobin R (2016) Structural and psycho-social limits to climate change adaptation in the Great Barrier Reef Region. PLoS One 11:e0150575. https://doi.org/10.1371/journal.pone.0150575
Article 
    CAS 
    
                    Google Scholar 
                

	Furunes T, Mykletun RJ (2012) Frozen adventure at risk? A 7-year follow-up study of Norwegian glacier tourism. Scand J Hosp Tour 12:324–348

                    Google Scholar 
                

	Gasbarro F, Pinkse J (2016) Corporate adaptation behaviour to deal with climate change: the influence of firm-specific interpretations of physical climate impacts. Corp Soc Responsib Environ Manag 23:179–192

                    Google Scholar 
                

	Gorddard R, Colloff MJ, Wise RM, Ware D, Dunlop M (2016) Values, rules and knowledge: adaptation as change in the decision context. Environ Sci Pol 57:60–69

                    Google Scholar 
                

	Grothmann T, Patt A (2005) Adaptive capacity and human cognition: the process of individual adaptation to climate change. Glob Environ Chang 15:199–213

                    Google Scholar 
                

	Groulx M, Lemieux CJ, Lewis JL, Brown S (2017) Understanding consumer behaviour and adaptation planning responses to climate-driven environmental change in Canada’s parks and protected areas: a climate futurescapes approach. J Environ Plan Manag 60:1016–1035

                    Google Scholar 
                

	Haanpää S, Juhola S, Landauer M (2014) Adapting to climate change: perceptions of vulnerability of down-hill ski area operators in Southern and Middle Finland. Curr Issue Tour 18:966–978

                    Google Scholar 
                

	Hannesdóttir H, Baldursson S (2017) Hörfandi Jöklar melting glaciers, a natural laboratory to study climate change. Vatnajokulstjodgardur, Reykjavik

                    Google Scholar 
                

	Hoffmann VH, Sprengel DC, Ziegler A, Kolb M, Abegg B (2009) Determinants of corporate adaptation to climate change in winter tourism: an econometric analysis. Glob Environ Chang 19:256–264

                    Google Scholar 
                

	Hogarth J, Wójcik D (2016) An evolutionary approach to adaptive capacity assessment: a case study of Soufriere, Saint Lucia. Sustainability 8:228

                    Google Scholar 
                

	Huijbens EH, Jóhannesson H, Jóhannesson GT (2014) Clusters without content? Icelandic national and regional tourism policy. Scand J Public Adm 18:63–85

	Icelandic Tourist Board (2016) List of Icelandic tour operators and travel agencies. Icelandic Tourist Board, Reykjavík

                    Google Scholar 
                

	Icelandic Tourist Board (2018) Numbers of foreign visitors. https://www.ferdamalastofa.is/en/recearch-and-statistics/numbers-of-foreignvisitors. Accessed 20 November 2018

	IPCC (2014) Technical summary. In: Field CB, Barros VR, Dokken DJ, Mach KJ, Mastrandrea MD, Bilir TE (eds) Climate change 2014: impacts, adaptation, and vulnerability. Part A: global and sectoral aspects. Contribution of Working Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge University Press, Cambridge

	Job H, Becken S, Lane B (2017) Protected Areas in a neoliberal world and the role of tourism in supporting conservation and sustainable development: an assessment of strategic planning, zoning, impact monitoring, and tourism management at natural World Heritage Sites. J Sustain Tour 25:1697–1718

	Jopp R, DeLacy T, Mair J (2010) Developing a framework for regional destination adaptation to climate change. Curr Issue Tour 13(6):591–605

                    Google Scholar 
                

	Kaján E, Saarinen J (2013) Tourism, climate change and adaptation: a review. Curr Issue Tour 16:167–195

                    Google Scholar 
                

	Landauer M, Goodsite ME, Juhola S (2017) Nordic national climate adaptation and tourism strategies–(how) are they interlinked? Scand J Hosp Tour 18:S75–S86. https://doi.org/10.1080/15022250.2017.1340540
Article 
    
                    Google Scholar 
                

	Linnenluecke MK, Griffiths A, Winn MI (2013) Firm and industry adaptation to climate change: a review of climate adaptation studies in the business and management field. Wiley Interdiscip Rev Clim Chang 4:397–416

                    Google Scholar 
                

	Marx SM, Weber EU (2012) Decision making under climate uncertainty: the power of understanding judgment and decision processes. In: Dietz T, Bidwell D (eds) Climate change in the Great Lakes region: navigating an uncertain future. MSU Press, East Lansing, pp 13–59

                    Google Scholar 
                

	Marx SM, Weber EU, Orlove B et al (2007) Communication and mental processes: experiential and analytic processing of uncertain climate information. Glob Environ Chang 17:47–58

                    Google Scholar 
                

	Mortreux C, Barnett J (2017) Adaptive capacity: exploring the research frontier. Wiley Interdiscip Rev Clim Chang 8:e467

                    Google Scholar 
                

	Moser SC, Ekstrom JA (2010) A framework to diagnose barriers to climate change adaptation. Proc Natl Acad Sci 107:22026–22031
CAS 
    
                    Google Scholar 
                

	Nelson RR, Winter SG (1982) An evolutionary theory of economic change. Cambridge, Belknap

                    Google Scholar 
                

	Palomo I (2017) Climate change impacts on ecosystem services in high mountain areas: a literature review. Mt Res Dev 37:179–188

                    Google Scholar 
                

	Patton MQ (2002) Qualitative research and evaluation methods. 3rd Sage Publications, Thousand Oaks

                    Google Scholar 
                

	Petursson JG, Thorvardardottir G, Crofts R (2016) Developing iceland’s protected areas: taking stock and looking ahead parks 22. https://doi.org/10.2305/iucn.ch.2016.parks-22-1.en

	Purdie H (2013) Glacier retreat and tourism: insights from New Zealand. Mt Res Dev 33:463–472

                    Google Scholar 
                

	Purdie H, Gomez C, Espiner S (2015) Glacier recession and the changing rockfall hazard: implications for glacier tourism. N Z Geogr 71:189–202

                    Google Scholar 
                

	Reed MS, Kenter J, Bonn A, Broad K, Burt TP, Fazey IR, Fraser EDG, Hubacek K, Nainggolan D, Quinn CH, Stringer LC, Ravera F (2013) Participatory scenario development for environmental management: a methodological framework illustrated with experience from the UK uplands. J Environ Manag 128:345–362
CAS 
    
                    Google Scholar 
                

	Risbey J, Kandlikar M, Dowlatabadi H, Graetz D (1999) Scale, context, and decision making in agricultural adaptation to climate variability and change. Mitig Adapt Strateg Glob Chang 4:137–165

                    Google Scholar 
                

	Ritter F, Fiebig M, Muhar A (2012) Impacts of global warming on mountaineering: a classification of phenomena affecting the Alpine Trail Network. Mt Res Dev 32:4–15

                    Google Scholar 
                

	Saarinen J, Tervo K (2006) Perceptions and adaptation strategies of the tourism industry to climate change: the case of Finnish nature-based tourism entrepreneurs. Int J Innov Sustain Dev 1:214–228

                    Google Scholar 
                

	Scott D, Jones B, Konopek J (2007) Implications of climate and environmental change for nature-based tourism in the Canadian Rocky Mountains: a case study of Waterton Lakes National Park. Tour Manag 28:570–579

                    Google Scholar 
                

	Scott D, Gössling S, Hall CM (2012) International tourism and climate change. Wiley Interdiscip Rev Clim Chang 3:213–232

                    Google Scholar 
                

	Selten R (2002) What is bounded rationality? In: Gigerenzer G, Selten R (eds) Bounded rationality: the adaptive toolbox. MIT press, Cambridge, pp 13–36

                    Google Scholar 
                

	Slocum SL (2017) Operationalising both sustainability and neo-liberalism in protected areas: implications from the USA's National Park Service's evolving experiences and challenges. J Sustain Tour 25:1848–1864

	Smiraglia C, Diolaiuti G, Pelfini M, Belò M, Citterio M, Carnielli T, D’Agata C (2008) Glacier changes and their impacts on mountain tourism. In: Orlove B, Wiegandt E, Luckman B (eds) Darkening peaks: glacier retreat, science, and society. University of California Press, Berkeley, pp 206–215

                    Google Scholar 
                

	Smit B, Burton I, Klein R, Wandel J (2000) An anatomy of adaptation to climate change and variability. Clim Chang 45:223–251

                    Google Scholar 
                

	Steiger R, Scott D, Abegg B, Pons M, Aall C (2017) A critical review of climate change risk for ski tourism. Curr Issue Tour 2:1–37

                    Google Scholar 
                

	Stewart EJ, Wilson J, Espiner S, Purdie H, Lemieux C, Dawson J (2016) Implications of climate change for glacier tourism. Tour Geogr 18:377–398

                    Google Scholar 
                

	Teece DJ, Pisano G, Shuen A (1997) Dynamic capabilities and strategic management. Strateg Manag J 18:509–533

                    Google Scholar 
                

	Tervo-Kankare K (2011) The consideration of climate change at the tourism destination level in Finland: coordinated collaboration or talk about weather? Tour Plann Dev 8:399–414

                    Google Scholar 
                

	Tervo-Kankare K (2018) Entrepreneurship in nature-based tourism under a changing climate. Curr Issue Tour 22:1380–1392. https://doi.org/10.1080/13683500.2018.1439457
Article 
    
                    Google Scholar 
                

	Þórhallsdóttir G, Ólafsson, R (2018) Fjöldi gesta í Vatnajökulsþjóðgarði frá upphafitalninga út árið 2017. [Number of visitors of Vatnajökull National Park from the beginnig of countingto the end of 2017]. Vatnajökulsþjóðgarður, Reykjavik

	Trawöger L (2014) Convinced, ambivalent or annoyed: Tyrolean ski tourism stakeholders and their perceptions of climate change. Tour Manag 40:338–351

                    Google Scholar 
                

	Tversky A, Kahneman D (1974) Judgment under uncertainty: heuristics and biases. Science 185:1124–1131
CAS 
    
                    Google Scholar 
                

	Van Well L, van der Keur P, Harjanne A, Pagneux E, Perrels A, Henriksen HJ (2018) Resilience to natural hazards: an analysis of territorial governance in the Nordic countries. Int J Disaster Risk Reduct 31:1283–1294

                    Google Scholar 
                

	Vatnajökull National Park (2013). Stjórnunar- og verndaráætlun Vatnajökulsþjóðgarðs [Management- and conservation plan of the Vatnajökull National Park] https://www.vatnajokulsthjodgardur.is/is/um-thjodgardinn/stjornunar-og-verndaraaetlun. Accessed 12 February 2019

	Vaughan DG, Comiso JC, Allison I et al (2013) Observations: cryosphere. In: Stocker TF, Qin D, Plattner GK et al (eds) Climate change 2013: the physical science basis, Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge University Press, Cambridge and New York, pp 317–382

                    Google Scholar 
                

	Weinstein ND (1980) Unrealistic optimism about future life events. J Pers Soc Psychol 39:806–820

                    Google Scholar 
                

	Welling J, Árnason T (2016) External and internal challenges of glacier tourism development in Iceland. In: Richins H, Hull JS (eds) Mountain tourism: experiences, Communities, Environments and Sustainable Futures. CABI Publishing, Wallington, pp 174–183

                    Google Scholar 
                

	Welling JT, Árnason Þ, Ólafsdottír R (2015) Glacier tourism: a scoping review. Tour Geogr 17:635–662

                    Google Scholar 
                

	Wilson J (2012) The impact of climate variability on tourism businesses and tourism infrastructure providers in Glacier Country. Lincoln University, Canterbury

                    Google Scholar 
                

	Wilson J, Stewart EJ, Espiner S, Purdie H (2014) Last chance tourism at the Franz Josef and Fox Glaciers, Westland Tai Poutini National Park: Stakeholder perspectives. Lincoln University, Canterbury http://hdl.handle.net/10182/6509. Accessed 24 November 2019

	Winn M, Kirchgeorg M, Griffiths A, Linnenluecke MK, Günther E (2011) Impacts from climate change on organizations: a conceptual foundation. Bus Strateg Environ 20:157–173

                    Google Scholar 
                

	Wyss R (2013) Cooperation for climate adaptation in tourism. An agenda for the Alps based on structuration theory. J Alpine Res 101–4. http://rga.revues.org/1880. Accessed 10 January 2019


Download references




Acknowledgments
We would like to thank our anonymous reviewers for their valuable comments and suggestions.


Funding
This research received financial support from the Icelandic Tourism Research Centre, the Friends of Vatnajökull, and the Hornafjörður Research Centre.


Author information
Authors and Affiliations
	Faculty of Life and Environmental Sciences, University of Iceland, Sturlugata 7, Reykjavík, 101, Iceland
Johannes Welling

	Institute for Systemic Management and Public Governance, Research Center Tourism and Transport, University of St. Gallen, Dufourstrasse 40a, 9000 St, Gallen, Switzerland
Bruno Abegg


Authors	Johannes WellingView author publications
You can also search for this author in
                        PubMed Google Scholar



	Bruno AbeggView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Johannes Welling.


Electronic supplementary material

ESM 1
(DOCX 17.9 kb)





Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Welling, J., Abegg, B. Following the ice: adaptation processes of glacier tour operators in Southeast Iceland.
                    Int J Biometeorol 65, 703–715 (2021). https://doi.org/10.1007/s00484-019-01779-x
Download citation
	Received: 28 March 2019

	Revised: 25 June 2019

	Accepted: 31 July 2019

	Published: 12 November 2019

	Issue Date: May 2021

	DOI: https://doi.org/10.1007/s00484-019-01779-x


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Adaptation
	Climate change
	Glacier tourism
	Iceland
	Tour operators
	Adaptation
	Decision-making








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.204.231.129
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    