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CLIMATE CHANGE AND AVIATION

Air travel demand is growing rapidly

Electric aircraft offer solutions, 
but only for the short range

Biofuels offer a solution, but we may 
not have enough land to spareThe International Air Transport Association (2017) 

forecasts that the number of global air travel 
passengers will double in the next two decades.

2016

20364 billion

This is a problem since air travel produces a lot of 
greenhouse gases!

“All-electric aircraft would mostly operate on 
intra-continental routes rather than the long-
distance transatlantic or transpacific routes” 
- Schäfer et al. Nature Energy (2018).

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

1,111 km (radius), 
feasible max 
range for 
electric aircraft

Data Source: ICAO (2017)

Data Source: Schafer, Andreas, et al. Nature Energy (2018) 1

2,222 km (radius), 
significant 
technological 
challenge for 
decades to come

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

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

to replace the oil demands of the global aviation industry 

according to the International Civil Aviation Organization, Conference 

on aviation and alternative fuels (2017).

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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CLIMATE CHANGE AND AVIATION

To reach climate targets - experts agree that we must 
reduce demand for air travel by flying less 

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:

Videoconferencing Resources

Example: Dropping the word “inter-
national” from “international talks”

Example: Explicitly assigning equal 
value for talks given by videocon-
ferencing.

• Changing promotion requirements, 
and eliminating perverse incentives

• 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)

Visit https://videoconferencing.arts.ubc.-
ca/ for a full list of on-campus resources 
and to find resources specific to your 
faculty and department

• Dedicating a certain number of colloquia 
each year to be delivered by videoconferen-
cing (and using money saved on flight tickets 
to compensate speakers or for other purpos-
es)
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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? 

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? 

Also consider whether the trip is worth the 
impact on the climate and time out of the 
office.
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WHAT CAN DEPARTMENTS DO?

Example of a Decision Tree from Another Institution
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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 consid-
ered using Researchgate or Mendeley 
to work online? Do you need support 
from your institute to participate in a 
different format? 

Adapted from Lund University Centre for Sustainability Studies (LUCSUS) - Travel Policy.

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.

Could you attend the event without 
being physically present?

POINTS TO CONSIDER

Attend Virtually

See Below

NOYES

NOYES

NOYES

Is your destination further than 
300km? 

Do you need to attend the event? Do 
you want to attend the event?
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EMISSIONS AND TRANSPORTATION 
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EMISSIONS FOR SELECTED DAY-LONG (12 HOUR) TRIPS 

kgCO2e
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Air travel enables many high-carbon trips 
that would not happen otherwise (no one 
drives across the Pacific). 

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.

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

7

BENEFITS OF FLYING LESS

Personal Benefits

Local Benefits

Global Benefits

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 radia-
tion exposure 

Lower nitrogen oxide 
(NOx)
Reduce greenhouse gas 
emissions

Fulfilling social life 
(more time for family, 
friends, and communi-
ty)
Lower nitrogen oxide 
(NOx)
Reduce noise pollu-
tion 

List of benefits summarized from: Scott A. Cohen & Joseph Kantenbacher. Journal of Sustainable Tourism (2019).

Aviation emissions source: Cames, Martin, et al. Policy Department A for the Committee on Environment, Public Health and Food Safety (ENVI ) 
(2015).

222.1% %

of global carbon dioxide 
(CO2) emissions by 2012 
were a result of interna-
tional and domestic 
aviation.

of global carbon dioxide 
(CO2) emissions by 2050 
are projected to come 
from international avia-
tion.* 

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

•

•
•

•
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•
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AIR TRAVEL BY CLASS

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 some-
times economy plus) can take up more space. 
This means fewer people are on each flight 
and more flights need to be scheduled.

Diagram 1. Business class seats take up more space than economy 

(illustrated above)

Diagram 2. Emissions (tCO2e) by ticket class. Calculations based 
on round-trip flights.

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 stew-
ardships of public funds”. Canada’s three 
federal research granting agencies don’t allow 
for travel in any class other than Economy.

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.

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

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

planet

Aviation is one 
of the fastest 

growing sources 
of GHG emissions 

globally

Pacific Institute
for Climate Solutions

Knowledge. Insight. Action.
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Communication Strategy

Economy class tickets only

Internal emissions offsets

Behavioural incentives program

Automate emissions accounting

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

Flying business or first class 
produces much more carbon 
pollution.

Produce regular emissions reports 
at the individual and unit level.

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

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

1

2

3

4
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