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Introduction and recommendation

The recommendation (Committee’s statutory advice)
• Yes.

– Formalise current approach under which IA&S emissions are in 2050 target
– Aviation should be added to carbon budgets 2-4 at 31 MtCO2e p.a., based on UK 

share of the EU ETS cap
– Shipping should be added at c. 9 MtCO2e p.a., based on projected UK emissions 

under current international policy (the IMO’s Energy Efficiency Design Index)

The question (required by Climate Change Act, for Parliament by end of 2012)

• Should IA&S emissions be brought into carbon budgets and the 2050 target?

Current situation

The Climate Change Act (i.e. carbon budgets and the 2050 80% target) covers all UK 
greenhouse gas emissions except those from international aviation and shipping (IA&S)
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Recap: From the climate objective to the UK’s 2050 target
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CCC climate 
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2050

International burden share
Hard to envisage deal where 

developed countries allocated 
more than developing



The Committee’s 2008 report therefore recommended 
an 80% reduction by 2050 across all emissions

Source: CCC (2008) Building a low-carbon economy, Figure 2.1
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• Do not include in formal legal ‘budget’

• But allow for in budget setting 

• CCC to monitor progress and policies 

However, we identified complexities preventing 
initial inclusion in carbon budgets:

International aviation International shipping

• UK or even European emissions difficult to 
define (range of methodologies)

• Dangers that European only policies (e.g. 
inclusion within the EU ETS) could produce 
carbon leakage

• Not in EU 20% and 30% targets

• Not in EU ETS

• No global level agreement

• European and UK shares of international 
emissions can be defined

• No major competitiveness problems with EU 
only policies

• In EU 20% and 30% targets, and within UK 
shares of these targets

• In EU ETS – capped from 2012

• But included in EU ETS on arbitrary 
“allocation” basis, making reconciliation 
with national budget inclusion complex

• Do not include in formal legal ‘budget’

• But allow for in budget setting

• CCC to monitor progress and policies

• Global sectoral deal ideal way forward
7
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Summary of why IA&S should be included in budgets

1. Current approach lacks legal underpinning, so could be uncertain

2. Inclusion in budgets is transparent, comprehensive and flexible

3. Potential complexities preventing inclusion have been resolved
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Option 1

• Most transparent
• Most comprehensive
• Most flexible

Option 1:

Include IA&S 
in 2050 80% 

target

Option 2: 
Increase 2050 
target to 85%



Potential complexities
These have been resolved since our 2008 report

Aviation:

Final design of EU ETS

Shipping:

Committee’s 2011 Shipping Review

Possible to calculate UK share of cap 
on sensible basis

• Should cover emissions from 
departing flights only

• Data expected to be published this 
year

• In interim, estimate indicative 
adjustment based on bunker fuels 
(very closely correlated with 
departing emissions)
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Aviation now included in EU ETS (with some implied 
additional effort for other sectors)
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Budget adjustment for international aviation based on 
share of EU ETS cap for aviation

Annual EU ETS 
departing 

aviation cap 
(2013-2020)

124 MtCO2

UK share of 
EU cap

30.6 MtCO2

UK (5-year) 
budget 

adjustment

155 MtCO2e

Average 2004-06 
EU departing 

aviation emissions  
(bunker fuel basis)

130 MtCO2

Cap = 95%

UK share of EU (2009) 
emissions = 24.7%

Annual to 
budgets: x5

UK Kyoto 
non-CO2

emissions

0.4 MtCO2e
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Budget adjustment for international shipping based on 
emissions projection reflecting current international policy 
(i.e. the IMO’s EEDI) 
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Budget recommendations

1990 2010 Budget 2
2013-17

Budget 3
2018-22

Budget 4
2023-27

Existing sectors 766 590 2782 2544 1950 

International Aviation 16 32 155 155 155 

International Shipping 9 9 47 47 45 

TOTAL

(reduction on 1990)

791 631

(-21%)

2984 

(-25%)

2746 

(-31%)

2150 

(-46%)
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Additional non-CO2 warming from aviation 
should be addressed, but not in budgets

Effect of aviation contrails and induced cirrus on temperature in 2100

• Aircraft cause strong short-term warming through NOx emission and formation of 
contrail & induced cirrus cloud (C/IC)

• Little effect now on temperature in 2100 – priority over next decade is to develop 
options to mitigate them

• May require tightening of budgets if not fully mitigated in further future
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EU ETS likely to have very limited competitiveness 
implications for aviation

Source: European Commission EU ETS Impact Assessment

Only 1% of EU journeys relate to non-EU to non-EU passengers hubbing via Europe
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No competitiveness implications for shipping

UK unilateral policy is not appropriate

• Could displace bunkering to elsewhere in Europe with no overall 
reduction in emissions

• Would not increase incentives for efficiency improvement

Ideal policy is at the global level, with more challenges than for aviation for 
EU approach

• A global approach (e.g. cap and trade scheme) would set clear limits on 
shipping emissions without risk of leakage

• To the extent this is not emerging, EU will consider transitional 
approaches (e.g. EU ETS)
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Aviation emissions at 2005 levels in 2050 is 
achievable in various ways

Scenario
Passenger 
demand 

(above 2005)

Carbon intensity 
improvement 

(2050)

CCC Likely 60% 35%

DfT ‘low policy’ 75% 42%

Sustainable 
Aviation

105% 54%

CCC Likely

Sustainable 
Aviation

DfT



24

Potential to significantly reduce shipping emissions 
to 2050

• Scenarios from Shipping Review show 65% improvement in carbon intensity possible
• Appropriate planning assumption is that emissions reduce by around a third by 2050 

(Central scenario), but to deliver this need stronger international policies

UK international shipping emissions to 2050
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Our previous work considered how to meet the 2050 
target across the economy (e.g. Bioenergy Review)

Cost optimising model -> remaining emissions in IA&S, industry, non-CO2
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New work builds scenarios bottom-up, rather than 
with cost-optimising model
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New scenarios for meeting the 2050 target

Common themes: energy efficiency, power sector decarbonisation, extensive electrification 

of transport and heat, CCS in industry, negative emissions from biomass with CCS
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We identify the cost of abatement options across the 
economy

Plus non-CO2 measures generally low-cost or cost saving

Government’s
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Taken together our cost estimates give increased 
confidence that the 2050 target can be cut at a cost of 
1-2% of 2050 GDP (as previously accepted)

Costs (% of GDP) Central case Low fossil 
fuel prices

High fossil 
fuel prices

High abatement 
technology 

costs

Low 
abatement 

technology costs

Power 0.3% 0.4% 0.1% 0.5% 0.2%

Buildings 0.1% 0.1% 0.1% 0.2% <0.1%

Surface transport 0.0% 0.4% -0.3% 0.2% -0.1%

Industry <0.1% <0.1% <0.1% <0.1% <0.1%

Non-CO2 <0.1% <0.1% <0.1% <0.1% <0.1%

Aviation and shipping <0.1% <0.1% <0.1% <0.1% <0.1%

TOTAL abatement costs 0.5% 1.0% 0.1% 0.9% 0.2%
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Long-term approach to aviation and shipping

As for other sectors, useful to have scenarios/planning assumptions

• Economy-wide: Need to combine to meet target

• Sector level: Informs negotiations on international instruments, technology 
strategy, specific decisions on long-lived infrastructure

• Keep under review with respect to evolving EU and global approaches and new 
evidence

International Aviation

Gross emissions return to 2005 
levels by 2050

35 MtCO2e in 2050

International Shipping

Gross emissions roughly a third 
below current reported levels

6 MtCO2e in 2050
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Recap of key messages

2. They should be included now

3. Current budgets should be increased to accommodate IA&S

4. We have more confidence that the 2050 target can be met at cost 
previously accepted

1. IA&S should be included in the formal framework

5. Policies for IA&S should be at EU or global level, not UK-unilateral
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Future work of the Committee – Progress Report 2012

% change 2011

Power -7%

Buildings -20%

Industry -6%

Transport -1.4%

Total CO2 -8%

Non-CO2 -2%

Total GHG -7%

+3.2% -7%
MtCO2e Total GHG emissions

Excl IA&S Incl IA&S

1990 769 794

2010 588 627
2011 545 587*

* IA&S not yet available for 
2011; assumed to be flat.


