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International Civil Aviation Organization

Specialized Agency. of the United Nations

Created in 1944 by the Convention on Intermatienall Civil
Aviation (Chicago Convention)

Membership: 190 Contracting States

Structure: Assembly, Council & ether standing; bodies

Data, SARPs (Annexes), Guidance ([Docs) and

Policies (A-Res)

Sirategic Ohjective on Environmental Protectiion=sViinimize
eraeverse efifect of gleball civil aviation on| therEnvireRImEn

ICA@IGIehal Climate Goal: to Limit o1 rediiceriENfipecne)
2VIeGRNEHIH GREmISSIenS on the glehali chiiehes




Aviation and climate change

Aviation contributes about 2% of glebally: preduced CO;

and accounts for 13% of fossil fuels consumed by transport
(IPCC, 2007).

Around 2 Billion passengers are transported by air.

International traffic represents almost 60%:; of therieizl

scheduled passenger traffic and aboul 83% el elgiiail;
rafiic.

Jjetalischeduled passenger traffic worldwide ISHerecasiinie
[IICIease at anraverage annual rate ofi 4.6 pErCERMNIGIRIHE
PENeH 2005—2025.
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» Technical feasibllity

» Environmental effectiveness
» Economic reasonableness

» Interdependencies of measures




QUANTIFICATION

CAEP MODELLING
RESULTS

-[nitial
assessment of
available models

COLiTE

(Mg = Termragrams o 1012 grams)

-lnitiall trends, for:
CO2 (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




ONGOING WORK ON
QUANTIFICATION

New Pax and Fleet Forecasts ever 30 years
horizon (2006 to 2036) and cevering scheduled anad
non-scheduled operations by May 2008

Scenaries and prejections of the tralfic ferecast fior
20510

Cost-Effectiveness analysis of new NOXx
stringencies

[Economic analysis of the financial impaci et
ncluding International aviation Inexisting Eeing
SCIEmesS

[Citerature review: ofi the cost-hbenefit analysis er:
existing| trading schemes




ONGOING WORK ON
QUANTIFICATION (cont’d)

Evaluation of the various emissions models

and databases - by June 2008

AEDT/SAGE; AEM; Aero2K; and FAST
Airports; Fleet; Population; and Mevements

Goals assessment / GHG trends for
2006;2016;2026;2036 and possikly ier2050
- py June 2009 (pre-final)

May include future technology and eperational inpreVeEmEnts
NO@X: Stringency Policy Assessment (£5%5=
10%; -15%:; -20%; becoming eiecivenn
S11/1.2/201.2 andl 31/12/201.6), - By JURE 2002




MITIGATION - Technology

»> |ICAO continueusly reviews its environmentall standards,
promoting more efficient, cleaner aircrait.

> loday’s aircrait are 70% more fuel efficient thamn 40 years ago.
NOX emissions have been reduced by some 40 per cent, soet
and hydrocarbons virtually eliminated and continued
Improvement Is expected.

NOX Stringency (Annex 16) first
adopted i 1981 and made more
Stringent Ind993,1998 and In 2004,
when ICAO adoepted new Standarads
1e1e applicanle in 2008, 12% lower
thanthe existing Standards.

N@X Tiechnelegy Goeals: 45%, (2016)
and 60%) (2026) belew CAEP/6




Work In progress on technology
and standards - 2010

CO; / fuel efficiency metrics andi parameters
Euel burn Technology Goals
Envirenmental Impact of alternate fuels

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

Review o NOx Technology Goeals

INEW I_Environmental Technical Manualtio
EeMISSIoNS




Operational Measures

Emissions savings can come fromiimprovements
In air traffic management (ATM) andfother
operationall procedures

Most Important fuell saving| eppoertunities come
fliem the implementation off CNS/ATIVI systems -
mere direct routings and the use of more: efficient
conditions such as optimum altitude andiSpeed

€O, emissions are directly’ propostionalieNue]
puIn

@plimize fiuel consumption = reduced EMISSIONS
Itenpne efifuells equivalent tor 3. 16 teNRES O EO5




MITIGATION - Operational

\/oluntary agreements template
Circular 303

NADP noise and emissions
Chapter 16 Glebhall plan

Environmental benefits of CNS/A IV
measures: Rules of Thumb / paramenic
medel




Work In progress on operational
measures - 2010

Euel burn eperational goals

New: guidance on CDA — Continueus
Descent Arrival

Globallplan and support torregional/state
Implementation of the eperational. conecepl

Glidance on computing, assessing; amna
[EPeNINg 0n aviation emissions

Envirenmental indicators




MITIGATION — Market-based measures

ICAO HAS CONSIDERED
\/oluntary Measures
Emissions Charges
Emissions lrading

CAEP/S “Econemic Analysis ofi cost-effectiveness ol
Potential Market-based Options for Reduction el ce
Emissions from Aviation” (January 2004)

“Open emissions trading was found to be the most
economically efficient approach, as compared with
taxes and charges and voluntary measures for
meeting the specified targets and the only viable one
capable of meeting the most stringent (Kyoto
Protocol) emission reduction targets




MITIGATION — Market-based measures

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

New: report on Voluntary Emissions Tirading for

Aviations
Emissions Trading: New (Drait) Guidance documeEnt
(ICAG Doc 9885) identifies a range ofi EmISsion tiaaing

ISsues invelved in including| aviation In an epERACIING
SCHEme.

NevwEecal Al Quality: Emission Charges, Guieanece

Chiangesite the ICAO Policy on ChargesHeirAlpolits
aind Al INavigation Services




Future nitiatives

Werkshep on aviatien and caren markens
Monitreal, 18-19 June 2005

Discuiss and familiarize participants onl key.
ISsues related to aviation emissions anad
carbon markets. A variety of approaches
Including emissions trading and caroen
efifiset programmes will be revieweak

ExXplere potentiall ways and neans; of
clieating a global carben market SelukIeRNe);
lntemationaltcivil aviation.




Work In progress on market
based measures - 2010

3 Scoping Studies

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

2. Potential for emissions offset measures te mitigate effects of
aviation on climate change

3. Potential for using emissions trading and offsets tojaddress
local air guality.

Updated Report

1. Report on Voeluntary Emissions Trading

Caihon Ofifsets

ICAOIIS developing a harmonized, per-passengeremissions
methedoelegy, aleng with guidance en calculaiienimetieds anad
[Eierence 1oels




ADAPTATION

Climate Change will impact aviation operations as Wwe expect
more Intense and freguent weather events, causing e.g.
delays, re-routing, and possible airport infrastructure damage

WMO/ICAO/ICCAIA — early warning and monitoring —
proposal initiated by WMO/ICAO in CAEP: for the further
installation of' sensors at aircrafts

TECHNOLOGY TRANSEER
AND FINANCING

Under consideration by the GIACC




OUTREACH

Events — ICAO/CAEP prepares workshops
and CAEP experts participate in main
ICAO events (e.l. Colloguium: oniaviation
emissions)

|
L

PCC reports — ICAO/CAEP experts

contributed to the Special Report andion

je update of IPCC Guidelines

ICAO Environmental Report — ICAC/CAER
experts provided articles and! helped
fleview the report




36th Session of the
ICAO Assembly

(18 to 28 Sept 2007)

i Enbly Resolidans - 1488 delegates registered
— e - 179 Delegations
- 44 Observer Organizations

New Env. Policy
Consolidated statement of
continuing ICAO policies and
practices related to
environmental protection




A36-22

Appendix H: Aviation impact en lecal air
guality:

Appendix I: Aviation Impact on glohal

climate — Scientific understanding

Appendix J: Aviation impact onlglienzl

climate — Cooperation with UNand Guie);
90EIES




A36-22

Appendix K: ICAO Programme of
Action on International aviationrand
climate change

Appendix L: Market-based measures,
ncltding emissions trading




ICAO’s mandate within the UN

A36-22 (J ): Aviation impact on global climate - Cooperation
with UN and ether bodies

Ensure that ICAO exercises continuous leadership en
environmentallissues relating to internatienal civil-aviation,
Including GHG emissions

Continue to study policy options to limit erreduce theNmpact
Off alrcrait engine emissions, to develop Concreie proposals
2nd previde advice as seon as pessible te thel CoRierence o)
e Parties ofi the UNFCCC

ContiUE 1o coeperate With) erganizations IVeIVECN PelICYA
makinahnrthisifield, notably UNEFECCC and SBSHIA




Programme of action on International
Aviation and Climate change (Appendix K)

Group on International Aviation and Climate Change (GIACC)

Senior Government Officials
Aggressive Program ofi Action

Implementation Eramework: strategies and
measures that States can use to achieve emissions
reductions

Voluntary measures

Effective dissemination of techinolegy,
More efficient operational measures
Imprevements in air traffic nmanacement
Positive economic incentives

Market-based measures




Group on International Aviation and
Climate Change (GIACC)

GIACC/1 (Feb 08) reviewed aviation emissions-
related activities within ICAO and' internationally

GHG on going activities inf CAEP
Cooperation with UN Bedies (UNEFCCC/IPCC)
Infermation on Natienal/regional activities

Information from Industry on pPessible actions ie
ieduce aviation emissions (airlines; airpeis; ail
Aavigation services; and business aviation);

[Discussion and exchange ofi VIEWS 6 elemenis o
aliramework for' action;

Aspliiational goals
Euture Schedule




Future Schedule - GIACC and AWGLCA

ICAO/GIACC PROCESS UNFCCC/AWLCA PROCESS

GIACC/1 — 25-27 Feb08 AWGLCA/1 — 31Mar-4Apr08
GIACC/2 — 14-16 Jul08 AWGLCA/2 — 2-13 Jun08
GIACC/3 — 16-18 Feb09 AWGLCA/3 - Aug/Sept08
GIACC/4 — 1-3 Jun09 AWGLCA/4 — 1-12 Dec8
High Level Meeting in AWGLCA/5 - Mar@S
connection with AWGLCA/6 —1-42Junbs
COP/15 (date thd) AWGLCA/7 — Aug/Sepios
AWGLCA/8 — 30Nev-11Decs
CAERPSG/2-Sept08 (&0)R/5))

gﬁEE/S;_;F/?;'leUO”OS’ WORKSHOPS/INFORMAL
GROUPS




Environmental
Report 2007

Thank you!

For more

Information:

ICAO Web Page
WWW.ICAO.Int/

ICAO Environmental
Report 2007
WWWLICAOLINt/Ican.envy.




