ransport Symposium — Abuja, Nigeria
28 to 30 April 2008

ICAO activities In the
field of emissions from

aviation

ICA@ - nRtermationall Civill Aviation Oreanizalion

Jane Hupe; Chiefi Environmental unit




ICAO Environmental Goals for
aviation emissions

*Limit or reduce the Impact off aviation
emissions on lecal air guality; and

*Limit or reduce the Impact off aviaiien
greenhouse gas emissions GRiie
giekaliclimate.




Trends

Euture Air Traffic Growth (2005—2025):

Tlotal scheduled passenger traffic worldwide IS
ferecast to Increase at an average annuallrate of 4.6
per cent for the period 2005-2025

Aviation contributes about 2% of glebally preduced €O; and
accounts for 13% ofi fossil fuels consumed by transporit

loba by Section, 2004 (IPCC) Part of Aviation Global CO, Emission Global coz emissions per transport (%)

Residential and e
Commercial Aviation CO, Aviation

buildings emissions

Transport
Agriculture

) I\'\
aste and P 17% |\ Forestry Global CO,

astewater KR ; emissions
98%
Energy supply %




Trends

#* Total amount of aviation €O, emissions; -
pout 600 millien tones In 2005

=uel consumption (CO,-Emissions) in
ehal aviation grew from 1990 — 2004 13y
2103 %,/ year.

» Eor the near future,, further grewiref
giekal fiel consumption and glohal
emissions of €O, and NOXx by aviatienis
1@ BE EXpected.




Trends

# CAEP MODELLING
RESULTS

-Initial
assessment of
availlable
models

]
E
-]
-
L

|
|

-Initral trends
for CO, (ICAO
Goals
AsSsessment)

- Total aviation CO2 emissions model results (2000-2025).

-Note: AEDT / SAGE (2000-2004) results have been adjusted down by 5% to account for the revised
modelling assumptions resulting from migration from SAGE Version 1.5 to AEDT / SAGE in 2005.
Projections of future technology developments are not included in this assessment
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* Appendix H: Aviation Impact on lecal air
guality:

»* Appendix I Aviation Impact on glonal
climate — Scientific understanding

*Appendix Ji Aviation impact on glekal
climate — Cooperation withr UNand Guie);
POEIES
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#* Appendix K: ICAO Programme of
Action on International aviationrand
climate change

»* Appendix L: Market-based measures,
ncltding emissions trading




Emissions Work Programme
resulting from A36

#* Regularly assess the iImpact of aviation
emissions and develop the apprepriate
guidance and tools for that purpese;

¥ collect, monitor and disseminate data
On the contribution of aviation
emissions to lecal air guality and
climate change;

* develep appropriate indicators; ane
parameters to measure periermance;




Emissions Work Programme
resulting from A36 (Cont’d)

¥ develop appropriate policies; guidance and
measures to minimize aviation emissions
under:

technology (SARPS anadigoails);

Aew operationall proceadures, Inclucing ail;
traffic planning and management; anad

ecenomic Instruments Including cpen
emissions trading;, veluntarn/ measures;
leeallair guality: charges

@her: canon-offsets, CDMSs




Emissions Work Programme
resulting from A36 (Cont’d)

* actively cooperate with scientific anad
UN bodies, notably the [PCC and the
UNECCC;

* develop policy optiens te redUcetine
envirenmentall impact of aircraitengine
EMISSIONS and concrete propoesals and
provide advice to the UNECCE.




Programme of action on
International Aviation and Climate
change

# Group on International Aviation and Climate Change - GIACC

#* Senior Government Officials
¥ Aggressive Program ofi Action

#* Implementation Framework: strategies and measulies
that States can use to achieve emissions reductions

#* \Voluntary measures

#* Effective dissemination of technoelogy.
* More efficient operational measures

* Improvements in air traffic management
¥ Positive economic incentives

» Varket-based measures




ICAO modelling activities

#* [CAO Is currently evaluating severalimedels to
estimate aviation emissions, amoeng Which:

AERO2K (European Union)
SINEI=N(CISRAVAY)
AEM (Eurocontrol)

FAST (UK)

¥ ICAOC and member States are in the pProcess @l
Impreving these moedels in order te achieve:
PEter accuracy and more detailed results:

* RADAR' DATA and other projects — ACCESS 10
IlieEmatien




Technology and Standards

# Emissions database available from ICAO website

# Emissions standards: NOx, HC, CO and smoeke number

* Annex 16- \,_/..glume |

Cir 303
AN1TE — —

Operational Opportunities
to Minimize Fuel Use
and Reduce Emissions

Intornatinnal Chvil Aviation Or

Climb-out

Take-off

—

Taxi-out

Civil Aviation Authority CAMHome  Printer Yersion
Aircraft Engine Emissions Home Page
Safety Regulation

Environmental ICAQ Aircraft Engine Emissions Databank

Thi




NOXx Standards

#* NO, Standard was first adopted in 1981 then
made more stringent in 1993, when ICAO
reduced the permitted levels by 20% for newly
certificated engines and again in 1998 by
about 16%, on average for engines newly
certificated from 31 December 2003

# The latest NOx Standards adopted in
November 2005 and apply to engines
manufactured after 31 December 2007




Long-term Technology Goals for
NOX

* Long and medium: term goals - 10rand 20 years
45% (2016) and 60% (2026) LTTG Technology Goals: Mid- and Long-Te
pelow CAEP/6

* Progress towards goals toe he
Vienitered

ane teng erm Tlechnelogy Goals
eIt INOX(IDec 9887)




Other technology related ICAO
publications

# Airport Air Quality Guidance Manual. Preliminary
edition 2007 (Doc 9889)

# Guidelines on the use of Procedures In the
Emissions Certification of Aircraft Engines
- Future ETM part Il




Work In progress on technology
and standards - 2010

#* CO, / fuel efficiency metrics and paiameters
* Euel burn Technology Goals
* Envirenmental Impact of alternate fuels

= New NOx Stringency. (te be includedin
Annex 16)

*Review off NOx Technolegy Geals

2 Ne\_/v I_Environmental Technical Manuaifior
EMISSIONS




Operational Measures

#* Emissions savings can come from
Improvements: in air traffic: management (ATIV)
and other operational procedures

#* Most Important fuel saving opportunities come
from the implementation off CNS/AT IV systems, -
more direct routings and the use of moere
efficient conditions suchi as eptimum: altittiderand

speed

* €O, emissions are directly: proportionai e ueE!
UM

»* Optimize fuel consumption = reducedEMISSIGNAS

» 1 tonne of fuel Is eguivalent to 3. 16 IGIANES) G
CO,




Operational Measures (Cont’d)

#* Opportunities for fuel consenvation — ICAO
Circular 303

Reduce weilght (fuel resenves; airplane loading)

Operational Opportunities
to Minimize Fuel Use

Route selection e B
Altitude selection

Speed selection

Elap selection

»\/oluntary agreements template

»* Chiapter 16 Glohallplan Glokal A Novigation Plan

» CAEP/T - New ICAO Circular on neise and
emissien effects frem NADPS




Reduce Weight

Catering




How Much i1s a 1% Reduction
In Fuel Worth?




Work In progress on operational
measures

* Euel burn eperational goals

#* New guidance on
Descent Arrival

CDA — Continuous

% Update glebal plan and support to

iegional/state imp
EpPElational conce

¥ Glldance on com

ementation ofithe
0)L

pUling, assessing, anad

[EPeIiINg 6N aviation emissions
» Envirenmental indicators




What Are Market-Based
Measures?

* “policy tools that are designed to achieve
envirenmental goals at a lower cost and:in:a

more flexible manner than traditional commeane
and control regulatory: measures.”




Types of Market Based Measures
considered by ICAO

#* \Voluntary Measures

government and other entity agree to take specified
actions or meet specified goals

* Emissions Charges

a charge on the amount of emissions

[evenues used to mitigate the envirenmental Inpach o)
engine emissions

» Emissions Trading

e tetal amount of emissions would e capped

allewances in the ferm of permmits; could sehelehians
S0 1eIMEEl emISsion reduction oBjectives

epenitrading allows trading across Seciors




Market-based measures (Cont’d)

Voluntary Measures: ICAO/CAEP developed a template
to facilitate voluntary agreements and collects information
for the purpose of iInformation sharing among
Stakeholders.

New: Local Air Quality: Emission Charges Guidance

Changes to the ICAO Policy on Charges fior AllpeKs
and Air Navigation Services

INEW: report on Voluntary Emissions: Tiradingior
Aviatiens

Emissions Trading: New: (Draft) Guidance: decument
(ICAG Doe 9885) identifies a range of emissien irading
ISstes invelved in including aviation In anfepen iraeing
Scheme — 10 be updated infJune 2008




Guidance on
emissions trading

* New area

Living document

* Focus on aviation-Specific ISSUes

Alrcraft are mobile sources

* International civil aircrait eperations enly,

-

-
E

Not State aircraft - no customs and police
SENVICeS

gentifies options, pro’s and con’'s: and ofess
golential solutions where possible

DEE 9665 - Draft edition — Sept 07

DecUment te lve updated and releasediJuneros



Work In progress on Market
Based Measures

* [hree Scoping Studies

1. Issues related to linking GHG emissions
trading schemes including aviation

2. Potential for emissions offset measuies

10 mitigate. effects ofi aviation: on. clinjaie
change

5. Potential for using emissionsirading
and offsets to address local ai guality

wUpdated Report
Report on Voeluntary EmissieRshliaeing




On going work on Adaptation

#* Climate Change will impact aviation
operations as more. intense and frequent
Wweather events are expected, causing
e.g. delays, re-routing, and poessikle
alrport infrastructure damage

»\\Vork being carried out by
WIVIO/ICAC/ICCAIA — early wamine ano
MenItenng — preposal initiated By,
WIVI@/ICAO int CAEP ! for the further
Installation of Sensors at aircraits




Providing accurate information

* Events — CAEP prepares Workshopsiand
CAEP experts participate in main ICAC

*

:

events (e.l. Colleguium on aviation

emissions; Carbon markets Workshop)

L

PCC repornts - CAEP experts contributed 16

1e Special Report and on the updaterol
PCC Guidelines

CAO Environmental Report — CAE P EXPENS

Provided articles and helped review e

leport




UPCOMING EVENTS 08

ICAO PROCESS UNFCCC/AWLCA PROCESS

GIACC/2 — 14-16 Jul 08 UNECCC Subsidiary bodies —
CAERPSG/2 — Sept 08 2-13 Jun 08
ICAO Workshop AWGLCA/3 — Aug/Sepi 06

“Aviation and Carbon Markets™ COP/14 & SBs —1-12 bec 08
18=19 June 2008 Montreal




ICAO WORKSHOP
AVIATION AND CARBON

ICAO Headquarters, Montréal, Canada
18 and 19 June 2008

Tihe event will familiarize participants with key iIssues related to aviatiGRreEmISSIoNSs
and carbon markets. A variety of approaches including emissions; tradinefand
caroen eliset programmes will be reviewed

ihe event will also provide infermation en possible ways of includinghniermauenal
civilfaviatieniin e glebal carben marnket.

ihewerkshep will be conducted in English and will'be free eircharge: As the
RAUMBEN of participants Is limited, advance registration will lsereguired

LR/ ICA0. INt2008wacm/Registratien:aim




For more information

ICAO ENNVWEB PAGE
WIWMWLICAG@LRTENY,

v
-
2
-
4

‘r - ICAO work on emissions

¥ , en/enviacerniim

ICAO
Environmental Th <l k yO L

Report 2007




