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CLIMATE CHANGE AND AVIATION
Air travel demand is growing rapidly
The International Air Transport Association (2017)
forecasts that the number of global air travel
passengers will double in the next two decades.

Biofuels offer a solution, but we may
not have enough land to spare
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This is a problem since air travel produces a lot of
greenhouse gases!

Electric aircraft offer solutions,
but only for the short range

Data Source: ICAO (2017)

“All-electric aircraft would mostly operate on
intra-continental routes rather than the longdistance transatlantic or transpaciﬁc routes”

Map 2. Land needed (green) for non-edible biofuel jatropha

- Schäfer et al. Nature Energy (2018).

on aviation and alternative fuels (2017).

“All-electric aircraft will play scarcely more than a
marginal role in mitigating emissions before 2050”
- Larsson et al. Climate Policy (2019).

Map 1. Maximum range (1,111 km) of electric aircraft

to replace the oil demands of the global aviation industry
according to the International Civil Aviation Organization, Conference

Land is a precious resource needed both to
preserve biodiversity and to feed everyone on the
planet. It will be hard to do both of these things if
we want to power the world’s aircraft with plants.
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Data Source: Schafer, Andreas, et al. Nature Energy (2018)
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CLIMATE CHANGE AND AVIATION
To reach climate targets - experts agree that we must
reduce demand for air travel by ﬂying less
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Map 3. Tonnes of CO2e emitted by air travel (per passenger
economy class) round trip. Emissions factors taken from
BEIS (2018).
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WHAT CAN DEPARTMENTS DO?
Departments interested in decreasing their emissions from air travel
have a variety of strategies to pursue. These include:

• Changing promotion requirements,
and eliminating perverse incentives
Example: Dropping the word “international” from “international talks”
Example: Explicitly assigning equal
value for talks given by videoconferencing.

• Dedicating a certain number of colloquia
each year to be delivered by videoconferencing (and using money saved on ﬂight tickets
to compensate speakers or for other
purposes)

• Communally generating a set of guidelines,
an internal policy, or a pledge to reduce
emissions from air travel
- Staﬀ/faculty could voluntarily account for
their own travel
- Staﬀ/faculty could make a personal goal
to reduce air travel

- Include a decision tree to help structure
the decision-making process (see next
page)

Videoconferencing Resources
Visit https://videoconferencing.arts.ubc.ca/ for a full list of on-campus resources
and to ﬁnd resources speciﬁc to your
faculty and department
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WHAT CAN DEPARTMENTS DO?
Example of a Decision Tree from Another Institution
Adapted from Lund University Centre for Sustainability Studies (LUCSUS) - Travel Policy.

Could you attend the event without
being physically present?

YES

NO

POINTS TO CONSIDER

Attend Virtually

Do you need to attend the event? Do
you want to attend the event?

YES

Why are you attending the event? Are
there other methods of exchanging
information which don’t necessitate
travelling? Could you stream the event,
follow live tweets, and have a virtual
presence instead? Have you considered using Researchgate or Mendeley
to work online? Do you need support
from your institute to participate in a
diﬀerent format?

NO

See Below
If you are delivering a talk, is there an early
career researcher living closer to the event
who would beneﬁt from the experience
more than you?

Is your destination further than
300km?

YES
With longer distances,
ﬂying quickly
becomes the only
practical option. But
could you combine
this trip with other
work-related
activities - could you
spend time working
at another institution
to maximise the
beneﬁt of this trip?

Also consider whether the trip is worth the
impact on the climate and time out of the
oﬃce.

NO
You may be surprised how little time and
money is saved by ﬂying when considering
getting to the airport and waiting for your
ﬂight. For many destinations (within Europe,
Eastern U.S. and China, for example) the
train is a feasible alternative to ﬂying, and
travel time can be more comfortably used
for work. There are online resources that
will help you to calculate the length of your
journey by train and plane.
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EMISSIONS AND TRANSPORTATION
VANCOUVER TO SAN FRANCISCO CO 2 e EMISSIONS BY MODE OF TRANSPORTATION
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VANCOUVER TO VICTORIA CO 2 e EMISSIONS BY MODE OF TRANSPORTATION
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EMISSIONS AND TRANSPORTATION
EMISSIONS FOR SELECTED DAY-LONG (12 HOUR) TRIPS
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Graph. (Above) greenhouse gas emissions from various trips where each trip takes approximately twelve hours to
complete, including time allowed for airport security, train transfers, refueling personal vehicles, etc.

Air travel enables many high-carbon trips
that would not happen otherwise (no one
drives across the Paciﬁc).

You can ﬁt a lot more emissions into a year
ﬁlled with days of air travel than days of
driving a car or taking the train.
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IMPORTANCE OF FLYING LESS

2.1%
of global carbon dioxide
(CO 2 ) emissions by 2012
were a result of international and domestic
aviation.

22%
of global carbon dioxide
(CO 2 ) emissions by 2050
are projected to come
from international aviation.*

*Assumes continued inaction from the aviation sector
to reduce emissions.

BENEFITS OF FLYING LESS
• Fulﬁlling social life
(more time for family,
friends, and community)
• Avoid ﬂying tiredness
• Higher sleep quality,
and healthier diet
• Reduce exposure to
cabin noise and air
pollution
• Avoid excessive radiation exposure

Local Beneﬁts

• Lower nitrogen oxide
(NOx)
• Reduce greenhouse gas
emissions

Personal Beneﬁts

• Fulﬁlling social life
(more time for family,
friends, and community)
• Lower nitrogen oxide
(NOx)
• Reduce noise pollution

Global Beneﬁts

Aviation emissions source: Cames, Martin, et al. Policy Department A for the Committee on Environment, Public Health and Food Safety (ENVI )
(2015).
List of beneﬁts summarized from: Scott A. Cohen & Joseph Kantenbacher. Journal of Sustainable Tourism (2019).
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AIR TRAVEL BY CLASS

UBC Policy No. 83 says that booking Business
or First Class tickets requires approval of the
respective Dean or Vice President, and UBC’s
expenditure guidelines aim to “enhance stewardships of public funds”. Canada’s three
federal research granting agencies don’t allow
for travel in any class other than Economy.

VANCOUVER (YVR) TO HONG KONG (HKG)
Economy
Class
Business
Class
Diagram 1. Business class seats take up more space than economy
(illustrated above)

First
Class

0

The large majority of ﬂights taken by staﬀ and
faculty at UBC are economy class. But ﬂights
taken in ﬁrst or business class (or even sometimes economy plus) can take up more space.
This means fewer people are on each ﬂight
and more ﬂights need to be scheduled.

2

6
4
8
10
Total Emissions tCO2e

12

14

Diagram 2. Emissions (tCO 2 e) by ticket class. Calculations based
on round-trip ﬂights.

You can consider the emissions that you are
responsible for to be equivalent with your
share of the space on the aircraft. First Class
ﬂights are therefore responsible for up to 4
times as much emissions as Economy!
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ROADMAP FOR ACTION

CUTTING AIR TRAVEL EMISSIONS AT INSTITUTIONS
This roadmap for action is based on Addressing Greenhouse Gas Emissions
from Business-Related Air Travel at Public Institutions: A Case Study of the
University of British Columbia by Seth Wynes and Simon D. Donner.

Aviation is one
of the fastest
growing sources
of GHG emissions
globally

1

Communication Strategy

2

Economy class tickets only

3

Automate emissions accounting

Use tele/videoconferencing
as much as possible for remote
meetings.

Flying business or ﬁrst class
produces much more carbon
pollution.

Tracking emissions is essential
to measuring progress toward
emissions reduction targets.

4
Aviation emissions
are responsible
for about 3% of
human caused
warming of the
planet

The number of
aircraft in service
may double over
the next two
decades

Internal emissions oﬀsets
Use funds to invest in GHG
reduction strategies within your
institution such as retroﬁts or new
energy systems.

5

Behavioural incentives program
Produce regular emissions reports
at the individual and unit level.
Paciﬁc Institute
for Climate Solutions
Knowledge. Insight. Action.

9

Handbook on Climate Change and Air Travel
for UBC Departments

REFERENCES
Cames, M., Graichen, J., Siemons, A., & Cook, V. (2015). Emission
Reduction Targets for International Aviation and Shipping. Emission
Reduction Targets for International Aviation and Shipping. Brussels:
Policy Department A: Economic and Scientiﬁc Policy European
Parliament.
Carbon Calculator. (2013). Retrieved November 4, 2019, from
https://www.bart.gov/guide/carbon.
Cohen, S. A., & Kantenbacher, J. (2019). Flying less: Personal health and
environmental co-beneﬁts. Journal of Sustainable Tourism, 1-16.
doi:10.1080/09669582.2019.1585442.
Conference on Aviation and Alternative Fuels. (2017). Conference on
Aviation and Alternative Fuels. Retrieved from https://www.icao.int/Meetings/CAAF2/Documents/CAAF.2.WP.020.4.en.REV.pdf
Deutsche Bahn AG. (2016). Report from the Head of Environment of
Deutsche Bahn. Berlin, Germany. https://www.deutschebahn.com/resource/blob/1177682/f3c7c9bc0d0766230e64d0464f299b56/re
port_environmental-data.pdf
Emissions de CO2e sur le liaisons TGV. (2014, September 9). Retrieved
November 4, 2019, from https://www.data.gouv.fr/en/datasets/emissions-de-co2e-sur-les-liaisons-tgv/.
EPA Center for Corporate Climate Leadership U.S. Environmental
Protection Agency. (2015). Emission Factors for Greenhouse Gas
Inventories. Emission Factors for Greenhouse Gas Inventories.
Retrieved from https://www.epa.gov/sites/production/ﬁles/2018-03/documents/emission-factors_mar_2018_0.pdf
Fuel consumption ratings search tool. (n.d.). Retrieved November 5,
2019, from https://fcr-ccc.nrcan-rncan.gc.ca/en/.
Tesla Model S 100D. (n.d.). Retrieved November 4, 2019, from
https://ev-database.org/car/1088/Tesla-Model-S-100D.

Lund University. (2018). Lucsus Travel Policy. LUCSUS Travel Policy.
Retrieved from https://www.lucsus.lu.se/sites/lucsus.lu.se/ﬁles/lucsus_travel_policy.pdf
Ministry of Environment British Columbia. (2016). 2016 B.C. Methodology for Quantifying Greenhouse Gas Emissions. 2016 B.C. Methodology for Quantifying Greenhouse Gas Emissions. Retrieved from
https://www2.gov.bc.ca/assets/gov/environment/climate-change/cng/methodology/2016-17-pso-methodology.pdf
Ministry of Environment and Climate Change British Columbia. (2017).
2017 B.C. Best Practices Methodology for Quantifying Greenhouse
Gas Emissions. 2017 B.C. Retrieved from https://www2.gov.bc.ca/assets/gov/environment/climate-change/cng/methodology/2017-pso-methodology.pdf
Natural Resources Canada. (2009). Canadian Vehicle Survey 2009
Summary Report. Canadian Vehicle Survey 2009 Summary Report.
Retrieved from http://oee.nrcan.gc.ca/publications/statistics/cvs09/pdf/cvs09.pdf
Schäfer, A.W., Barrett, S.R.H., Doyme, K. et al. Technological, economic
and environmental prospects of all-electric aircraft. Nature Energy
4, 160–166 (2019) doi:10.1038/s41560-018-0294-x
SNCF Direction du Développement Durable. (2018). Information sur la
quantité de gaz à eﬀet de serre émise à l'occasion d'un prestation
de transport. Information sur la quantité de gaz à eﬀet de serre
émise à l'occasion d'un prestation de transport. Retrieved from
http://medias.sncf.com/sncfcom/pdf/co2/Information_CO2_des_prestations_de_transport_Methodologie_generale.pdf
Wynes, S., Donner, S. (2018). Addressing greenhouse gas emissions
from business-related air travel at public institutions: a case study
of the University of British Columbia. Paciﬁc Institute for Climate
Solutions, University of Victoria.
(2017, October 24). Retrieved from https://www.iata.org/pressroom/pr/Pages/2017-10-24-01.aspx

Larsson, J., Elofsson, A., Sterner, T., Åkerman, J., Strategiska hållbarhetsstudier, Skolan för arkitektur och samhällsbyggnad (ABE), . . .
KTH. (2019). International and national climate policies for aviation:
A review. Climate Policy, 19(6), 787-799.
doi:10.1080/14693062.2018.1562871

AUTHORS

ACKNOWLEDGEMENTS

The University of British Columbia, Department of Geography:

This handbook was prepared by the Climate and
Coastal Ecosystems Lab at The University of British
Columbia.

Hugo Tello
Seth Wynes
Simon D. Donner

Made possible with collaboration from: Anna Casas
Aguilar (Department of French, Hispanic & Italian
Studies), Jessica Dempsey (Department of Geography),
Malabika Pramanik (Department of Mathematics), Sara
Milstein (Department of Classical, Near Eastern, and
Religious Studies), and the Peter Wall Institute for
Advanced Studies (PWIAS).

C L I M AT E A N D C OA S TA L
E COSYSTE M S L AB
10

