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The Review

Å/ƻƳƳƛǘǘŜŜ ŀǎƪŜŘ άǘƻ ŀǎǎŜǎǎ ǎŎƻǇŜ ŦƻǊ ώŜƳƛǎǎƛƻƴǎϐ ǊŜŘǳŎǘƛƻƴǎΣ ƛƴŎƭǳŘƛƴƎ 
from improvements in technology and the effects of appropriate policy 
ƭŜǾŜǊǎΤ ŀƴŘ ǘƘŜ ƛƳǇƭƛŎŀǘƛƻƴǎ ƻŦ ŦǳǊǘƘŜǊ ŀǾƛŀǘƛƻƴ ŜȄǇŀƴǎƛƻƴ ōŜȅƻƴŘ нлнлέ 

Aviation target and CCC review
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DƻǾŜǊƴƳŜƴǘΩǎ ǘŀǊƎŜǘ

ÅJanuary 2009:Government supports third runway at Heathrow 

ÅAnd sets target of CO2 emissions from UK aviation in 2050 at or below 2005 
levels



Aviation and total emissions: 
2005- 2050
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Aviation non-CO2 effects 
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Government target excludes non-CO2 effects: consistent with the Kyoto 
Protocol and the Climate Change Act

ωAs scientific understanding improves,  important to include non-CO2 effects 
in the policy framework 

ÅMay have implications for UK emissions reduction targets

Non-CO2 effects

ÅNOx emissions, contrails and other induced clouds

ÅPrecise magnitude uncertain: estimated equivalent up to two times that 
of CO2



Reflecting non-CO2 effects: Option 1
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Assuming an 

illustrative 

GWP100 from 

aviation of 2
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Assuming an 

illustrative GWP100

from aviation of 2

Reflecting non-CO2 effects: Option 2 



Reflecting non-CO2 effects: Option 3 
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Assuming an 

illustrative GWP100

from aviation of 2



Reference projections and wedges of 
reduction 
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Possible growth of demand and emissions if no carbon price and no limits 
on runway expansion

Scope for reductions from:

ÅCarbon price

ÅModal shift to rail/high-speed rail

ÅVideoconferencing 

ÅImprovements in fleet fuel efficiency

ÅBiofuels

Scenarios for emissions to 2050 compared with target
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Income and prices 

ÅIncome since 1990: 
+54%

ÅFares between 1996 and 
2007: - 50%

Demand and emissions

ωDemand by +130%  

ÅEmissions: +120%

Income elasticity  ~ 1.5
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Long-haul emissions dominate
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Short-haul Long-haul

Short-haul flights:

Å~80% of passengers
Å33% of emissions.

Long-haul flights:

Å~20% of passengers
Å66% of emissions.



0

100

200

300

400

500

600

700

800

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Te
rm

in
a
l P

a
s
s
e

n
g

e
rs

, m
ill

io
n
s

Unconstrained runway capacity, no carbon price

Planned runway capacity, no carbon price

Planned runway capacity, central carbon price

Unconstrained demand growth
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ÅGDP growth 150% 

Å75% increase in fares 

ƄCarbon prices rising 
to £200/tCO2 in 2050 
ƄOil price reaching US 

$110/barrel in 2050

+200%

+115%



Modal switch potential: domestic
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Modal switch potential: Europe
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Demand reduction: 10% by 2050

Rail market shares of 
up to 60% possible on 

London to 
Amsterdam, 

Dusseldorf and 
Frankfurt



Videoconferencing potential 
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Å Extent of substitution uncertain

Å Best business practice suggests up to 30% of business travel

Scenario range: 0 30% by 2050



New aircraft efficiency has improved by 
over 60% since the 1960s 
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Future fuel efficiency improvements 
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New aircraft in the 2020s 40% 
more fuel efficient compared to 
2005 

Fleet average improvement to 
2050 from 0.7% to 1.2% p.a. per 
seat-km

Evolutionary improvements 

ÅGeared turbo-fan

ÅWeight reduction e.g. greater use of 
composite materials

ÅImproved aerodynamic features e.g. 
winglets

Radical technology innovations

ωOpen rotor engines

ÅBlended wing bodies


