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Not flexible

Flexible

Scott, D. and Gössling, S. 2022. A review of research into tourism
and climate change - Launching the annals of tourism research
curated collection on tourism and climate change. Annals of
Tourism Research, https://doi.org/10.1016/j.annals.2022.103409

https://doi.org/10.1016/j.annals.2022.103409


Global impacts of
climate change
on transportation

Gössling, S., Neger, C., Streicher, R. and Bell, R. 
2022. Weather, climate change, and transport: A 
review. Natural Hazards, submitted.



Temporal perspective

Gössling, S., Neger, C., Streicher, R. and Bell, R. 2022. Weather, climate
change, and transport: A review. Natural Hazards, submitted.

Possibly the greatest risk for
incoming tourism:
Delayed arrivals or no-shows



Gössling, S., et al. Consumer behaviour and demand response of tourists to climate
change. Annals of Tourism Research (2011), doi:10.1016/j.annals.2011.11.002

Unclear: Tourist demand responses



Scott, D., Hall, C.M. and Gössling, S. 2019. Global tourism vulnerability to climate
change. Annals of Tourism Research, 77: 49-
61, https://doi.org/10.1016/j.annals.2019.05.007

https://doi.org/10.1016/j.annals.2019.05.007


From adaptation risks to carbon risks

Gössling, S., Balas, M., Mayer, M. and Sun, Y.-Y. 
(2023). A review of tourism and climate change
mitigation: The scales, scopes, stakeholders and
strategies of carbon management. Tourism
Management 95, https://doi.org/10.1016/j.tourman.2
022.104681

https://doi.org/10.1016/j.tourman.2022.104681
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Halving emissions to 2030? 
Difficult even under no-growth scenarios

https://doi.org/10.1016/j.tourman.2022.104681


Climate policy. Will Norway lead the way?

Sun, Y.-Y., Gössling, S., et al. 2022. Can Norway become
a net-zero economy under scenarios of tourism growth? 
Journal of Cleaner Production.



Case study Norway



Benchmarks



Ranking by sector



Needed decarbonization rates to net-zero



Norway: what did we learn from I/O?

• Tourism 3.6% of GDP, 8.8% of emissions (2019)
• National emissions declined by 0.2% per year, tourism emissions

increased by 3.2% per year (2007-2019)
• Air transport responsible for 75% of direct tourism emissions
• Air transport responsible for 80% of emission growth (2007-2019) 
• Assuming a continued growth in GDP, decarbonization efforts have

to be scaled up by a factor 30 to achieve a decline in emissions by
90% by 2050

Sun, Y.-Y., Gössling, S., et al. 2022. Can Norway become a net-zero economy
under scenarios of tourism growth? Journal of Cleaner Production, in press



Technology

Over 25 years, the solution
has been in the future*
Current ideas:
1. Battery-electric
2. Hydrogen(-electric)
3. Sustainable aviation fuels

4. Non-biogenic synthetic fuels

*Peeters, P., Higham, J., Kutzner, D., Cohen, S., & Gössling, S. (2016). 
Are technology myths stalling aviation climate policy?. Transportation 
Research Part D: Transport and Environment, 44, 30-42.

⇒ In the absence of markets, how will 
any of these develop?



EU Refuel

https://theicct.org/wp-content/uploads/2022/09/refueleu-definitions-trilogue-sep22.pdf



Scenario 2030

• 6% of fuel SAF, at most 5x as
expensive as Jet A1

• 30% increase in fuel cost to
2030

• Fluctuation in jet fuel price Oct
2018- Feb 2022: about 85%

https://www.iata.org/en/publications/economics/fuel-monitor/

=> We can/need to do more to create markets for SAF.



Ideal markets as previously defined for Norway

Oklevik, O., Gössling, S., Hall, C. M., Steen Jacobsen, J. K., Grøtte, I. P., & McCabe, S. (2019). Overtourism, optimisation, and 
destination performance indicators: a case study of activities in Fjord Norway. Journal of Sustainable Tourism, 1-21.



Spending – is money = money?



Growth in wealth: Implications for emissions

Gössling, S. and Humpe, S. 2022. Millionaire
spending incompatible with 1.5°C ambitions. 
Cleaner Production Letters, in press.





Conclusions

• Even though climate risks may be small for tourism within Norway, this is not 
necessarily true when looking at incoming international tourism;

• Climate risks will increase, and so will calls for policy-makers to act;
• Political measures to be taken should include a continuation of CO2 taxes, 

possibly at even more ambitious levels;
• The fuel transition in aviation is an Achilles heel; a national feed-in quota at 

more ambitious level than EU proposal is needed for this sector;
• Changes in the tourism system need to be anticipated, but this is not 

necessarily negative for Norway;
• Furthermore: consideration of the super emitters is key; ethical debates on 

the super emitters will continue and become more urgent.
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