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Exponential growth in aviation
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http://data.worldbank.org/


Aviation Radiative Forcing in 2005
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Key question

How to account for global warming 

effects of aviation which are not due to 

greenhouse gases in life cycle 

assessment and carbon footprinting?

www.esu-services.chPage 4



Recommendation IPCC

• There is no clear recommendation.

• Publications suggest a RFI factor of 2 

to 5 that should be multiplied by the 

total direct CO2 emissions from 

burning aviation fuels.
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Literature research in 2013/2018

Approaches for RFI factors on CO2 in stratosphere

1. Factor 1: Neglecting all additional impacts

2. Factor 1.2-1.4: Accounting for impacts without cirrus 

clouds (minimum impacts)

3. Factor 2.7-3:  Accounting for all impacts (outdated)

4. Factor 3.9-5.2: Accounting for all impacts (recent)

5. Factor 8.1-8.5: Worst-case (possible overestimation)
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Recommendation ESU-services

• RFI Factor of 5.2 on the CO2 emissions in the 

stratosphere (according to share in ecoinvent 

v2.2 data).

• or factor 2 on total aircraft CO2 emissions.

• Should be applied as a scenario in any analysis 

where transport by airplanes is included.
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How to implement in LCA Software?
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Change in impact of transportation per pkm

(ESU database 2018)
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Change in impact of transportation per p*hour

(ESU database 2018)
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Outlook

• Factor for LCIA needs to be revised if the ratio 

on “higher atmosphere” emissions changes in LCI 

data

• Working paper available under 

• Peer-reviewed paper to be published.
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www.esu-services.ch/ourservices/pcf/

http://www.esu-services.ch/ourservices/pcf/
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Direct CO2-emissions
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Mainly: C7H16 + 11 O2→7 CO2 + 8 H2O

https://www.icao.int/environmental-protection/Documents/ICAO Environmental Report 2016.pdf,


Using aviation fuel
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https://www.icao.int/environmental-protection/Documents/ICAO Environmental Report 2016.pdf,

