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Introduction and recommendation

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)

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?

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 MtCO,e p.a., based on UK
share of the EU ETS cap
— Shipping should be added at c. 9 MtCO,e p.a., based on projected UK emissions
under current international policy (the IMQO’s Energy Efficiency Design Index)
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Recap: From the climate objective to the UK’s 2050 target [ committceon

CCC climate
objective
As close to
2°C as poss, V.
low chance of
4°C.

UK 2050
target
160 MtCO,e
=c. 80%
reduction
including IA&S

Global emissions trajectories
required to meet climate
objective
E.g. peak by 2020, halve by
2050

International burden share
Hard to envisage deal where
developed countries allocated
more than developing

Global
2050
emissions
20-24
GtCO,e

N

Per capita
2050
emissions
c. 2tCO,e




695 Mt CO,e

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

International aviation & shipping*

UK non-CO, GHGs

Other CO,
Industry (heat & industrial processes) 108
Residential & Commercial heat 103

Domestic transport

Electricity Generation 184

77% cut
(= 80% vs. 1990)

l

159 Mt CO,e

2006 emissions

* bunker fuels basis

2050 objective

Source: CCC (2008) Building a low-carbon economy, Figure 2.1



International aviation and shipping are expected to Cormitteson
be a large share of emissions by 2050

900
800
700 | |AS
. IA&S share
g ©00 non-CO2 of total
& 500 . .
S m CO2 emissions
400
300 1990 3%
200 2010 6%
100 —
. | I 2050 30%
1990 2010 2050
(Target and
indicative
split)
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However, we identified complexities preventing
initial inclusion in carbon budgets:

Committee on

International aviation International shipping
emissions can be defined define (range of methodologies)
. NoI maj?.r.competltlveness problems with EU « Dangers that European only policies (e.g.
only poficies inclusion within the EU ETS) could produce
* In EU 20% and 30% targets, and within UK carbon leakage
shares of these targets
* In EU ETS — capped from 2012 * Not in EU 20% and 30% targets

* Butincluded in EU ETS on arbitrary
“allocation” basis, making reconciliation
with national budget inclusion complex * No global level agreement

* Notin EU ETS

Do not include in formal legal ‘budget’
* Do not include in formal legal ‘budget’

But allow for in budget setting
* But allow for in budget setting

CCC to monitor progress and policies
—— * CCC to monitor progress and policies —_

Global sectoral deal ideal way forward



MtCO,e
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Currently legislated budgets were designed to be
compatible with a 2050 target including IA&S

[ ]

1990

2010

2015

2020
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! International aviation
and shipping

M Rest of economy

— = Budget path to 2050

80% cut

2025

2030

£1<

2050

85% when
IA&S
excluded
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Summary of why IA&S should be included in budgets

Committes on

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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Including in budgets and 2050 target is preferred way

to manage emissions

Option 1:

Include IA&S
in 2050 80%

\target/

Option 2:
Increase 2050
target to 85%

Committee on

.

80% including IA&S

85% excluding IA&S

Option 1

* Most transparent
* Most comprehensive
* Most flexible
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Potential complexities
These have been resolved since our 2008 report
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A L

Aviation: Shipping:
Final design of EU ETS Committee’s 2011 Shipping Review

UK international shipping emissions (2006)
Possible to calculate UK share of cap 18
on sensible basis 16

14
12
10 -

e Should cover emissions from
departing flights only

* Data expected to be published this
year

* Ininterim, estimate indicative
adjustment based on bunker fuels
(very closely correlated with

dEParting emissions) Bunkerfuels CCCbottom-up CCCtop-down

MtCO,

o N B O
! ! ! ! !
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Aviation now included in EU ETS (with some implied
additional effort for other sectors)
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lllustrative impact of including aviation emissions in the EU ETS

2400
2200 1 EU aviation projection (gross)
2000
m Envelope for other sectors
1800
o 1600 - 10 MtCO,e more effort B EU aviation cap
Py from other sectors
o 1400
g 70 MtCO,e more effort ) o
1200 from other sectors B EU cap excluding aviation
1000
800
600
400
200
0 II T T 1
EU cap EU cap with Expected EU EU cap EU cap with Expected EU
without aviation emissions without aviation emissions
aviation aviation
\ J \ J
! I
2013 2020
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Budget adjustment for international aviation based on

share of EU ETS cap for aviation

—
Average 2004-06
EU departing
aviation emissions — Cap =95% >
(bunker fuel basis)
130 mMtCO,
UIE)(Sd_ye:r) UK Kyoto
' udge Annualto | non-CO,
adjustment budgets: x5 emissions
155 MtCO,e 0.4 MtCO,e
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Annual EU ETS
departing
aviation cap
(2013-2020)

124 MtCO,

|

UK share of EU (2009)
emissions = 24.7%

!

UK share of

— EU cap

30.6 MtCO,
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Budget adjustment for international shipping based on

emissions projection reflecting current international policy

(i.e. the IMO’s EEDI)

12

agreed policy

oo
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- High demand with currently

ﬁ\ .
o ——— Centraldemand with further
policy

S \\ Central demand with full
S © abatement
£ \\

4 Low demand with full

2nd 3rd 4th abatement
Budget : Budget Budget
2 Carbon budgets scenario
(central demand with currently
0 r l l l . agreed policy)
2006 2010 2015 2020 2025 2030

Budget 2 Budget 3 Budget 4
Total across budget 47 MtCO,e 47 MtCO,e 45 MtCO,e
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Budget recommendations
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1990 2010 Budget 2 Budget 3 Budget 4
2013-17 2018-22 2023-27
Existing sectors 766 590 2782 2544 1950
International Aviation 16 32 155 155 155
International Shipping 9 9 47 47 45
TOTAL 791 631 2984 2746 2150
(reduction on 1990) (-21%) (-25%) (-31%) (-46%)
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Additional non-CO, warming from aviation
should be addressed, but not in budgets
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Effect of aviation contrails and induced cirrus on temperature in 2100

02 0.10

0.0 008

0.08
0.06
0.06
0.04
0.04

002 0.02

Radiative forcing from aviation
contrails and induced cirrus (Wm )

Global temperature change ("C)

0
2000 2020 2040 2060 2080 21040 2000 2020 2040 2060 2080 2100

= _/|C continuing to 2100

(/| avoided from 2080
— (\C ayoided from 2050

* Aircraft cause strong short-term warming through NO, 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

Independent advice to Government on building a low-carbon economy
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EU ETS likely to have very limited competitiveness Comenitiason
implications for aviation

EU passengers by destination (2005)

70%
58%

60%

50%
41%

40%

30%

20%

10%
1%
0% - , : — .
Intra-EU EU to/from Non-EU to non-EU
non-EU viaEU hub

Only 1% of EU journeys relate to non-EU to non-EU passengers hubbing via Europe

Source: European Commission EU ETS Impact Assessment
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No competitiveness implications for shipping Committes on

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)

Independent advice to Government on building a low-carbon economy
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Aviation emissions at 2005 levels in 2050 is S
achievable in various ways

CCC Likely 2

MICO,
2
MtCO,
[¥E)
(=)

—— (Central emnissions = High abatement
baseline policy case

30 20
20 ;%:Tcibcaatseement === 3005 emissions level
10
10 = Mid abatement
5 . policy case
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
ol @ Demand Growth S u Sta i n a b I e . .
L Aviation 2o Passenger Carbon intensity
| mImminent Aircraft 52 . .
 — s Scenario demand improvement
M Sustainable Fuels - =
N s (above 2005) (2050)
 Net Emissions ]
z CCC Likely 60% 35%
1 c W
53 DfT ‘low policy’ 75% 42%
0.5
Sustainable
e 105% 54%
0 Aviation
2010 2020 2030 2040 2050
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Potential to significantly reduce shipping emissions
to 2050
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UK international shipping emissions to 2050

14
12 — High emissions
R scenario
e . .
10 Central emissions
c‘;‘ scenario
O 8
o) . .
S Low emissions
6 scenario
4
2
0 I I I I I I I I |
w0 o LN o LN o n o n o
o — i N (V] o o < < LN
o o o o o o o o o o
N (@] (@] (@] (@] N N (@] (V] N

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

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

Independent advice to Government on building a low-carbon economy



Our previous work considered how to meet the 2050
target across the economy (e.g. Bioenergy Review)
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700
Bioenergy lifecycle emissions
600 - ® Fossil hydrogen production
m Fossil aviation and shipping
500 -
E Non-CO2
L}
o 400 ® Otherindustry
o
= .
= 300 | ® Fossil surface transport
B Fossil heat (buildings and
200 - Industl’y)
® Fossil electricity
100 - “ Negative emissions credits
== Net emissions
O .
-100
Emissions in 2010 Emissions in 2050

Cost optimising model -> remaining emissions in IA&S, industry, non-CO,
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New work builds scenarios bottom-up, rather than
with cost-optimising model

Sectoral emissions

Deployment
levels:
Represent different
emissions outcomes
within sectors

Barriers

Committes on

Economy-wide emissions

N v /

Scenarios

Barriers in
industry

Barriersin 1 parriers in Barriers in

I1AS and trans rt
non-CO, po T

Other sectors at Stretch or Maximum deployment

160 MtCO, in 2050

T

Sensitivities

No CCS
and limited
bioenergy

Limited
bioenergy

In order to meet target without CCS
and bioenergy there needs to be maximum

/I\

deployment in some sectors

? 2

Independent advice to Government on building a low-carbon economy
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New scenarios for meeting the 2050 target

250

200

150

100

50

MtCO_e
EEEEEEEEN

Barriers in Barriers in Barriers in Barriers in
industry aviation, shipping heat for surface transport
and non-CO, buildings and power

Committes on

Bio lifecycle

Other

Awiation and shipping
Non-CO,

Industry

Surface transport
Buildings

Power

Megative emissions
credits

Met emissions

Common themes: energy efficiency, power sector decarbonisation, extensive electrification
of transport and heat, CCS in industry, negative emissions from biomass with CCS

Independent advice to Government on building a low-carbon economy
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We identify the cost of abatement options across the
economy
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Electrification

Industry

CCS

Fuel cell HGV

Government’s 2050 carbon
value = £200/tCO,e

Surface

Buildings | transport

Battery electric car

District heating

Air source heat pump

Gas CCS (mid-merit generation)

Biomass with CCS (baseload generation)

Power

Offshore wind (baseload generation)

Nuclear (baseload generation)

-150 -100 -50 0 50 100 150 200 250
£/1C0O2e

Plus non-CO, measures generally low-cost or cost saving
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Taken together our cost estimates give increased

confidence that the 2050 target can be cut at a cost of Committee on
1-2% of 2050 GDP (as previously accepted)
Costs (% of GDP) Central case L@ 95l Azl el Higcgcahbna(;cﬁ)ment abatgxent
2 fuel prices fuel prices 8y
costs 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-CO, <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%

Independent advice to Government on building a low-carbon economy
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Long-term approach to aviation and shipping Ciimate Cham

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

* Economy-wide: Need to combine to meet target

e 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 International Shipping
Gross emissions return to 2005 Gross emissions roughly a third
levels by 2050 below current reported levels
35 MtCO,e in 2050 6 MtCO,e in 2050

Independent advice to Government on building a low-carbon economy
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Recap of key messages
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1. 1A&S should be included in the formal framework

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

5. Policies for IA&S should be at EU or global level, not UK-unilateral

AR VAR VAR VRV

Independent advice to Government on building a low-carbon economy
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Future work of the Committee — Progress Report 2012

UK Greenhouse Gas emissions (excl IA&S) (2003-2011)
MtCO,e Total GHG emissions

700 +3.2% -7%

—GHG

Excl IA&S Incl IA&S
—
600 R W 1990 769 794

. — 02
\.—“""\V
2010 588 627
500 N Non€02 95011 545 587%*

400

o
£ 300 % change 2011
Power -7%
200
Buildings -20%
100 Industry -6%
Transport -1.4%
0 | | | ' ' | | | | Total CO, -8%
2003 2004 2005 2006 2007 2008 2009 2010 2011 (p)
Non-CO, -2%
Total GHG -7%

* |A&S not yet available for
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