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RB COVID-19 Recovery Scenario 3A

Aviation's carbon
emissions are set to
triple from 2019 to
2050 reaching

3 bn tCO,, despite a
reduction due to
COVID-19

Forecast global aviation CO,
emissionsY), 2019-2050
[bn tCO,]

Source: Roland Berger Aviation Emissions Model

Pre-COVID-19 forecast o

Estimated annual emissions reduction
due to COVID-19: ~25% by 2050

2020 2030 2040 2050

1) For scheduled flights incl. regional turboprops, regional jets, narrowbodies and widebodies; excludes non-scheduled flights related to
general aviation and military operations



However, there is U

risk that non-CO,
climate forcing

Impacts are even
more significant,
though the science
Is still developing

Radiative forcing? contributions
due to aviation, 2005 - Indexed
to impact of CO, (RFI)

Roland
Berger .

Source: Lee et al. 2009, Secondary research, Roland Berger

Errorbar T
(90% confidence range)

0.5 0.1 |
L0 .
Current scientific understanding low
(estimates subject to change as understanding develops)
CO, NOy Water vapour, Linear Aviation Total
sulphates, soot  contrails iInduced

cloudiness

1) Radiative forcing (RF) measures the balance of energy moving into vs. out of the Earth's atmosphere (i.e., the instantaneous impact on
global warming)



There is no silver bulletto e
resolve this wider climate
Impact of aviation
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' NO Water vapour,  Contrails = Technological Commercial
CO, ! sulphates, soot and AIC® = complexity® challenges?
ST EREIE y | i ; .
= ] ] \Y/ High
Aviation Fuels ® | = ¢ ¢ | e 9
= < | Parallel hybrid- | ; :
So | clecica” SSna e \ ° I ]
= — | Series hybrid- : .
O S5 i |
ﬁ 2 electric? ® | ® ® o High High
S Battery electric Very high Very high
24 Hydrogen fuel cells ® ® ' Very high Very high
~ | Hydrogen : .
> : . . High Medium
T & combustion @ . @ ¢ He
Technological solutions required
Expected full reduction in gross impact @ Expected full reduction in net impact . Significant reduction in gross impact @ Some reduction in gross impact

1) Assuming SAF pathways and engine designs which allow 100% drop-in; 2) Hybrid solutions also compatible with SAFs, which would reduce net carbon impact; 3) Aviation induced cloudiness; 4) For a narrowbody-scale aircraft

Source: Secondary research, Roland Berger



What mUSt the o Switch to latest generation aircraft (A320neos, B787s, A350s, etc)
- as soon as possible, and continuously improve operations
industry do? = ; y improve op

Roland Berger

Road map to Invest in new propulsion technologies and deploy them for range-
- appropriate missions
True Zero g

Up to 1,500 km  Fully electric aircraft
1,500-6,000 km  Hybrid-electric aircraft w/ SAFs and
/ Hydrogen fuel cell aircraft

/ Over 6,000 km  Power-to-liquid SAFs
y
o Invest in research to improve climate science

—

6 Compensate for any residual emissions

RRRRR
Bergoer . /

Invest now in better Air Traffic Control (ATC) and trajectory optimisation
\ to minimise contrails

f



Summary — RB Roadmap to
True Zero decarbonises and
reduces RF impact by
~90% Into 2050

Roland
Berger ‘

Revolutionary technologies

Current/evolutionary

Improvements
2050 aviation RF  Airline efficiency Transition to Trajectory Battery Hybrid-electric + SAF Power-to- Residual RF
~ andATC nextgen optimisation electric aircraft ~ and Hydrogen fuel-  Liquid SAFs effects
improvements  conventional aircraft il el (to be compensated in
other ways)

Source: Roland Berger Aviation Radiative Forcing Model



For a deeper look into the
Roadmap to True Zero...

Your Roland Berger
contacts:

Q Presentation at
Farnborough Connect 2020
= Click here

Robert
Thomson

Partner

robert.thomson@rolandberger.com
+44 7967 674811

~_~© Presentation at the
Royal Aeronautical Society, July 2020
- Click here

Nikhil
Sachdeva

Project Manager

nikhil.sachdeva@rolandberger.com
+44 7388 943862

For recordings of other past webinars please visit:
https://www.rolandberger.com/en/About/Events/Recent-Events.html



https://www.rolandberger.com/en/About/Events/Recent-Events.html
https://www.rolandberger.com/en/About/Events/The-Farnborough-International-Airshow-FIA-Connect-Virtual-Conference.html#!
https://www.rolandberger.com/en/About/Events/The-Farnborough-International-Airshow-FIA-Connect-Virtual-Conference.html#!
https://www.youtube.com/watch?v=-DNglXJLUMU
https://www.youtube.com/watch?v=-DNglXJLUMU
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North Americ
Central America
and Caribbean
[NACC) Office
Mexico City

ank You

and
African
Office
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