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Financial Times, June 18, 2009

BA chief warns that worst of recession is still 
to come

[…]
“A "structural shift" was occurring, said Mr 
Walsh and he warned demand for business 

travel, traditionally the main engine for profits 
at long-haul network carriers, might never 

fully recover.”
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• TODAY:
383 ppm atmospheric CO2,

together with other relevant
anthropogenic trace gases 

435 ppm CO2 equivalents
• TODAY:

0.74°C  temperature increase (mean global
above pre-industrial)

1.34°C total committed to (0.6°C already in
store, but masked by system inertia)

The status of Climate Change TODAY



The Intergovernmental Panel on Climate Change

• Fourth Assessment Report 2007
• Overwhelming body of scientific evidence
• Climate change is human-induced, beyond any reasonable doubt
• Nobel Peace prize: climate change poses a major challenge to the

security of mankind
• UN Framework Convention on Climate Change: Stabilisation of 

atmospheric greenhouse gas concentrations at a level that will 
prevent
“dangerous anthropogenic interference” with the climate system



Fossil fuel emissions
track IPCC’s worst case scenario
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1990-1999:  1.5 ppm / yr
2000-2007:  2.0 ppm / yr
2007: 2.2 ppm / yr

The red 
worst 
case 

scenario 
predicts a 
4 degrees 
warming!



Dangerous  Anthropogenic Interference –
a sharpening picture

���


�����



Crossing regional thresholds may introduce 
irreversible step-changes
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Increasing urgency!

Source: Synthesis Report Climate Change, University  of Copenhagen, www.climatecongress.ku.dk



450 ppm CO 2 equivalent:
50 / 50 chance to stay below 2°C
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The Arctic has warmed at almost
twice the global rate

���#��������

Annual Winter

Change in surface air temperature (°C), 1957-2006 



Arctic summer sea ice extent:
complete departure from projections
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Arctic summer sea ice extent:
dramatic loss of extent
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What remains is vulnerable to melt
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Lurking behind the sea ice decline:
Carbon cycle feedbacks

�*���+�,���!�����������!���������



Greenland Ice Sheet surface melt  accelerates
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Emission pathways and their 
impact on temperature increase

Source: Synthesis Report Climate Change, University  of Copenhagen, www.climatecongress.ku.dk



What emission reductions are 
required?
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Annual Reduction Rate

Peak Year 1% 2% 3% 4% 5% 6%

2015 2.6�C 2.6�C 2.3�C 2.1�C 2.0�C 1.9�C

2025 3.5�C 3.1�C 2.8�C 2.6�C 2.4�C 2.3�C

2035 3.9�C 3.5�C 3.3�C 3.1�C 3.0�C 2.9�C



Opportunities now or pay up later (and it may not 
work…)
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And all this means aviation is the bad boy???
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Summary of Total Fuel Burn.  Represents four indivi dual model results 
for actual fuel burn data, and four-model-average f uel burn with 95% 
confidence intervals for each future year.

Source: TRENDS IN GLOBAL NOISE AND EMISSIONS FROM 
COMMERCIAL AVIATION FOR 2000 THROUGH 2025
Gregg Fleming, Andrew Malwitz, Sathya Balasubramanian, Chris Roof, DOT Volpe Center, Cambridge, MA
Fabio Grandi, Brian Kim, Scott Usdrowski, Wyle Laboratories, Inc., Arlington, VA
Ted Elliff, EUROCONTROL
Christopher Eyers, QinetiQ
David Lee, Manchester Metropolitan University



Latest estimates of aviation’s contribution to clim ate 
change:

Lee et al.: Aviation and Global Climate Change in t he 21st century

Atmospheric Environment, July 2009

Total aviation Radiative Forcing (excluding induced 
cirrus) in 2005 […] was 3.5% […] of total 
anthropogenic forcing. 
Including estimates for aviation-induced cirrus RF 
increases the total aviation RF in 2005 to […] 4.9% of 
total anthropogenic forcing…



Source: Gmelin, T.C./ Huettig, G./ Lehmann, O. Zusammenfassende Darstellung der Effizienzpotentiale bei
Flugzeugen unter besonderer Beruecksichtigung der aktuellen Triebwerkstechnik sowie der absehbaren
mittelfristigen Entwicklungen (FKZ UM 07 07 602/01)

<600 nm = 30% of global  fuel burn 

Who is causing aviation’s climate impact?



IATA announcement June 2009

Carbon neutral growth by 2020

Improve fuel efficiency by an average of 1.5%/year

50% absolute reduction in carbon emissions by 2050

Solutions?



Source: Gmelin, T.C./ Huettig, G./ Lehmann, O. Zusammenfassende Darstellung der Effizienzpotentiale bei
Flugzeugen unter besonderer Beruecksichtigung der aktuellen Triebwerkstechnik sowie der absehbaren
mittelfristigen Entwicklungen (FKZ UM 07 07 602/01)



Unlimited Offsets

Growth 
until 
2020

Source: Gmelin, T.C./ Huettig, G./ Lehmann, O. Zusammenfassende Darstellung der Effizienzpotentiale bei
Flugzeugen unter besonderer Beruecksichtigung der aktuellen Triebwerkstechnik sowie der absehbaren
mittelfristigen Entwicklungen (FKZ UM 07 07 602/01)



Annual 
improvement of 
fuel efficiency of 

2% until 2020 

(and aspirational
until 2050)

Solutions?



LH achieved an 
average of 1.96% 

efficiency 
improvement/year

Source: Gmelin, T.C./ Huettig, G./ Lehmann, O. Zusammenfassende Darstellung der Effizienzpotentiale bei
Flugzeugen unter besonderer Beruecksichtigung der aktuellen Triebwerkstechnik sowie der absehbaren
mittelfristigen Entwicklungen (FKZ UM 07 07 602/01)



Drastic reduction of aviation contribution to clima te 
change is a must for the industry to keep its licen se 

to operate!

Change in customer base: Land-based alternatives 
(high speed trains) will have to take passenger loa d 

from short haul flights!

Technological breakthroughs in plane efficiency are  a 
must!

A climate-friendly aviation industry will look very  
different from how we know the industry today! 

Conclusions!



Thank you for your attention –

Debate and questions are welcome! 

Oliver Rapf

Head Climate Business Engagement

WWF International

www.panda.org/climatesavers


