ENVIRONMENTAILL LAW AND
SUSTAINABILITY IN
INTERNATIONAL AVIATION

Professor Dr. Paul Stephen Dempsey

Charts and text borrowed from various web'sites.
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Aircraft Engine Emissions

Source: ICAO



ental Issues

aviation on global
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oday: Airspace Applications
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Depict locations of
population in census data
and special grids.

Day-Night Average Sound
Level colored for each
population centroid.

1999

2005

Source: US FAA

Show where changes of
exposure occur when one
scenario is compared to
another.




Global Applications

YNA|
L

h
Mo ICAQ Action FIGURE 2 5 v
EMfact of capacity constraint assumption \
1o I \
\ — .
e | | 5

\ Neweramp o] |
%’_ Constralned ) :}’
N A

{
\ USA & Canada b

Population above DALSS

Europe {ECAC)

WAz xoe o4 aoe @em

Source: US FAA



— A\ vV
\ v 4 =

) ——

H~or)l~ wno ivesclosestorairi: ertsisuffer-more:th:
JiEre ,Jnr) yance from ascending and descendlng
gificrait. qaft noise may significantly impact the
HeEntal _J id physical health of people who live below
e _rhe paths of commercial and private airplanes.

, glm? 1e 1970s, numerous studies have found aircraft
=i noise linked to:

-:-sdtress
-~ ehypertension
-~ esleep disturbances
eswork-related performance

elearning and academic performance

Source: Alliance for Residents Concerning O'Hare
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Vil @ oW =R iaddresses alrerart noise. 1n 2001, the ICAO General
ASsEmbly adopted a ™ balanced approach™ to environmental harm,
dbeempting torachieve a balance between the benefit accruing to the
erdicommunity: through civil aviation and the harm caused to the
SRVIKGRMENRt INfcertain areas through the progressive advancement of:
Gvilfaviation®.  Each airport identifies a noise problem based on
Objectve data, considers all available alternatives for addressing the
B0ISe Isstie; and selects the most cost-effective approach. Four

S approaches are recommended:

— -

P et :-—-‘,‘ ——

— e — —— ——
= -

= 1% Reduction at source (quieter aircraft);

=
— ) e

.~ land-use planning and management;
3. Noise abatement operational procedures;
- 4. Operating restrictions.

Source: ICAO




Annex 16 , Yolur Was originally: designed to respond to concerns
egerdingiair guality in thevicinity of airports. As a conseguence,
EVACSLADIIS limits for emissions of oxides of nitrogen (NOX),
saERNMONoXIde, unburned hydrocarbons, for a reference landing
gnuftake=ofit (LTO) cycle below 915 metres of altitude (3 000 ft).
jiererare also provisions regarding smoke and vented fuel.

==\Vhileithese standards are based on an aircraft's LTO cycle, they also

== help to/limit emissions at altitude. Of particular relevance is the
= standard for NOx, a precursor for ozone, which at altitude is a

—_—

= = greenhouse gas. The standard for NOx was first adopted in 1981. In
— 1999, the Council further tightened the standard by about
- 16 per cent on average for engines newly certificated from
31 December 2003. In 2005, the Council adopted NOx standards —
effective in 2008 - that were 12% more stringent still

Source: ICAO






http://www.esa.int/esaEO/SEM340NKPZD_index_1.html
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An atlas of pollution: the world in carbon dioxide emissions

Laatesst clata published by the 15 Energy Infonmation Adiministration
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A jet engine is an internal combustion engine, like an
automobile engine. In a jet engine, the fuel and an
oxidizer combust (or burn) and the products of: that

co%gﬁstion are exhausted throughialnarrow openingat
\l,TIg~ -

.

d\“Mpﬁ)e\l;Jg jet engine fuellis primarilyskerosene,
the same;fuel-used M%ortiq@f 125, :
Kerosene;,a fIamf‘na@@m . 'pis.é_%;? WETS
Burning fossil fuels prima ilﬁoﬁm Xide-

. (CO2).and.water.vapor.(H20). Other*major emissions
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The main greenhouse gases

Greenhouse Chemical Predndustrial Concentration  Atmospheric Anthropogenic Global warming
gases formula concentration in 1994 lifetime (years)™ sources potential (GWP} *
Fossil fuel combustion
Carbon-dioxide CO, 278 000ppby 358 000 ppbv Variable Land use conversion 1
Cement production
Fossl fuels
Methane CH, 700ppby  1721ppby 122443 @‘gggg%%%ss o1+
Livestock
Fertllizer
Nitrous oxide N,O 275 ppbyv 311 ppbv 120 industnial processes 310
combustion
CFC-12 COlL,F, 0 0,508 ppby 102 Luu cocanis. 6200.7100 ™"
HCFC-22 CHCIF, 0 0,105 ppbyv 121 Liquid coolants 1300-1400 ***
Perfiuoromethane | CF, 0 0.070 ppbv 50 000 Rkl 6 500
Sulphur Dielectric

Note -ppty= | part per irlon by volume; ppby= 1 parl per bilion byvoh-r;if_’.-p‘pmv: 1 part pee milion by volume

* GWP for 100 year lime hodzon. ** nckides indiract ededds of I etlcozone production and slralospheric water vapour production. *** On page 15 of
the IPCC SAR. No single Betime [or CO2 can be delined bocause of the dtoront rifes of uplake by delormnt siek prooassos,”*** Net global warming polential
(1.6., mcuding e dred efled dua 10 02006 dopletion).

GIRITD) (@)

Aroadxl uxie

Sarcs WP radativa forong repent | Cimae change 125, The saenca of dimebs change, contnbubion of morking groups 1 Lo the second sesesament report of the
INter oowenertal paned 00 dimes Sange, UNEP and WO, Cambokdos press utivrsty, 1936



Aviation is responsible for:
2% of global carbon dioxide (CO2)
emissions
13% of CO2 emissions from all transport
sources, compared to 75% from road
transport
3.5% of the total man-made contribution
to climate change

Source: IATA

Although emissions from aviation currently

account for about 3% of total EU

greenhouse gas emissions, they are

Increasing fast — by 87% since 1990 — as

air travel becomes cheaper without its

environmental costs being addressed.
Source: European Union

Aviation is the fastest %rowing producer of
noxious emissions, with traffic gfrowing at
3.4-6.6% annually. Aviation will account
for 5% by 2050.



Tons of NOx [000)
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Total NO, emissions from on-road fransportation dwarf

emissions from all other rransporiarion modes combined
(1998 dara).
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'Manufacturing & ]
Construction (18.2%) Road (21.3%)

International
Aviation (1.9%)
International
Shipping (2.7%)
Domestic Shipping
& Fishing (0.6%)

Other Energy
Industries (4.6%)

; Other
(15.3%)

Electricity & Heat
Production (35.0%)

GLOBAL CO2 EMISSIONS BY SECTOR




S g
The Impact of Aircraft Engine
Emissions in the Upper Atmosphere

g
A
]5{ iIsent commercial aircraft fly at altitudes of 8-13
km. The emissions from such air traffic can change
| | the atmospheric composition:

Directly: by emitting carbon dioxide (CO2), nitrogen
oxides (NOx = NO + NO2), water vapour, unburnt
hydrocarbons, soot, and sulfate particles.

Indirectly: by a chemical reaction chain similar to
smog-formation the greenhouse gas ozone (O3) canibe
formed. In this reaction chain nitrogen oxides act as a
catalyst under the influence of sunlight. As a result of
these chemical reactions also the concentration of
methane (CH4), anotr@greenhouse gas, decreases:
o
-
rar -
Source: Royal Neﬂ-ﬁ%ls Meteorological Institute

Section of A heric'Composition
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Mars

Thin atmosphere

(Almost all CO2 in ground)
Average temperature : - 50°C

GRIID (&)

Arendal yner
GRAPHIC CESIGN - PHLIPPE REXACEMCY

Earth
0,03% of CO2 in the atmosphere
Average temperature : + 15°C

Planets and atmospheres

Venus

Thick atmosphere

containing 96% of CO2
Average temperature : + 420°C

Sourpas: Caivin J. Hamilan, Views of the saiar systam, www.planetscapes.comg Bill Amett, The nina pianats, 8 mutimedia tour of the solar system, www.seds.orghiliainp/ninepiansts hmi




The Greenhouse effect

Some solar radiation is Some of the infrared
reflected by the atmosphere radiation passes through
 and earth's surface theatm nd Is

GF‘EE

Some of the infrared radiation is

, absorbed and re-emitted by the
Solar radiation passes through ' greenhouse gas molecules. The
the clear aimosphere. direct effect is the warming of the
Incoming solar radiation: earth’s surface and the troposphere.
343 Watt per m?
AR — = Sum'gahs,mgheat and

Sources: Oicanagm unhwersny callege in Canacs, Depemmnl orpaography University of Oxfoed, school of geography; Uniled States Environmental Protestion Agency (EPA), Washingon; Climate change
1895, The ecianca ol cimate change, contribution of working grou 1 Lo the sacand assessment repart ol e intergovernmental panel cn climsale charga, UNEP and WO, Cambridge uiiversity peess, 1996.



GLOBAL WARMING

STOP GLOBAL WARMING



Temperature and CO, concentration in the atmosphere over the past 400 000 years

£0. concenbation: peere (from the Vostok ice core)
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Source: J.R. Pelit, J. Jouzel, et al, Climate and atmaspheric history of the past 420 000 years from the Vostok ice core in Antarctica, Nature 369 (3JUne), pp £26-436, 1999,



Global atmospheric concentration of CO;

Parts per million (ppm)
380 -

1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1870 1980 1990 2000
GRIOD ()

Arendal gner

Sources: TP Wharf Scripps, Mauna Loa Obaervatory, Hawall, institution of oceanography (SI10), uriversity of Callfomrya La Jolla, Callfomia, United States, 1969



C0, concentration in the atmosphere: Mauna Loa curve

ppm
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Source : Serpps Insthuion of coanagraphy (S10), Universfy of Galfomla, 1946
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Degree C Anomalies

Jan - Dec Global Surface Mean Temp Anomalies
Mational Climatic Data Center/NESDIS/NOAA
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http://epa.gov/climatechange/science/recenttc.html

Projected changes in global temperature:
global average 1856-1999 and projection estimates to 2100

Global average temperature in °centigrade IPCC estimate
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Sea level rise due to global warming

Sea level rise over the last century

Centimeters
8 -

—— Annual sea level change
-~ 5-year running mean

1880 1900 1920 1840 1960 1980

Sea level rise scenarios for 2100

Centimeters
120 - — ) '
Solid lines represent various scenarios
including changes in aerosols beyond v
100 | 1990. Dashed lines show the sce- /1892
narios with constant 1990 aerosol. /’ .
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Souree: Climate chango 1886, The scienco of dimale changa, contribution of warking group 1 Lo the sacoed asseesment repont of Ihe inteegevemmontal panel on ciimane change, UNEP and WO, Cambridga

unhersty press, 1995, Sea level s over the last century, adapted from Gommitz and Lebadetf, 1867,
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http://earthobservatory.nasa.gov/Newsroom/NewImages/Images/sealevel_jason_200606_lrg.pdf

The Impact of GlobaldMarming on Sea Levels
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rligner te eratures& R’g&éd to raise sea Ie 3] '_r)yJ
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——E ﬁcrf afe ocean WateT
— .
SR GAUSINGP NS Off tE COBSIAIISEE |<;§Hze é’%\e’ﬁ ﬂ
~ahdPAntarcti sheets to m ﬁlde intofthe océan
o Highertemperatirhesiare alsof lIkely, e InCréase the
amount of snowfall “e'r Central Greenlandfand
Antarctica. The higher snowfall is likely to offset part of
the sea level rise from other factors because the

additional snow is comprised of water that would

otherwise be in the ocean.
Source: US EPA
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http://en.wiktionary.org/wiki/unequivocal
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JEREIcrait are the primary SOUrce O human emissions deposited directly.
LONHENIPPEr atmosphere. . .. [S]ome of these emissions have a greater
Weliiigreniect than they would have if they were released in eqgual
giMoUnSatthe surface — by, for example, automabiles.

Garondioxide . . . survives in the atmosphere for about 100 years and
sonLHBULES o Warming the earth. . . . [G]lobal aviation’s carbon dioxide
EMISSIONST. . . are roughly equivalent to the emissions of certain
iNdUstrialized countries.

= SE(@arbon dioxide emissions combined with other gases and particulates
== emitted by jet aircraft — including water vapor, nitrogen oxide and nitrogen
— ~  dioxide (col‘}ectively termed NOx), and soot and sulfate — could have two to
~ —  four times as great an effect on the atmosphere as carbon dioxide alone. . .

—a—
- —_—

- ® [T]heincrease in aviation emissions attributable to a growing demand for
air travel would not be fully offset by reductions in emissions achieved
through technological improvements alone.

Source: U.S. General Accounting Office, Aviation and the Environment: Aviation’s nggggs on the Global Atmosphere Are Potentially Significant and Expected to Grow. (Feb.
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bhere are scientific
incertaintiess

-
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Although the natural greenhouse effect is vital for
humanrexistence, many scientists believe that
additional' warming linked to human activity may.
cause our climate to change irreversibly. However
scientists disagree over the amount, probability and
nature of these changes.

There is also disagreement over aviation's contribution
to climate change. There is a good understanding of
CO2 emissions, which contribute directly to the
greenhouse effect, along with water vapour. Nitrogen
oxides (NOX? contribute indirectly by creatin

ozone. But little is known about the effect of contrails,
cirrus cloud formation and the methane-reducing
capabilities of NOx.

The best estimate of aviation's climate change impact
is about 3.5% of the total contribution by human
activities. This may grow to 5% by 2050.

Source: IATA



http://www.physlink.com/estore/cart/item_images/341_xl.jpg

\Guistomary International Laws o
JiierPolluter Pays Doctrine

SRiail Smelter Arbitration (US v. Canada,
1,94 L\ =3 State is liable for damages
Gall k_d 0)Y transboundary poIIutlon to
ner States. S ———

.
r-"“"ot‘"

.__,_,_:- &~Pr+n¢|ple 16 of the Rio

—

~ —_ Declaration of 1992: “National
-~ authorities should endeavour to

promote the internalization of
environmental costs and the use
of economic instruments, taking
into account the approach that
the polluter should, in principle,
bear the cost of pollution . . . .”




iiiesRio Declaration on Environment:
anuiDevelopment=1992

gallSRlpon States, in a spirit of global
sOOpEration, to protect, conserve and
Estore the health of the Earth’s
SECcosystems.

- — .-‘r
e g




Jihe Kyoto Protocol

SENAGOPLECNRII997, the Kyoto Prot‘&l:to
vieUnied Nations Framework
SORVENRUERION Climate Chande Promise:
LONTIOVERIENLET AU ONal FCOmMImTIIITY
GIOSEIRORACHIEVING the Convention's
Nmaterehjectiverof preventing
gUElGErBUSIanthropogenic [man-made]
LEIErEn \jﬁth the climate system”.
IHENGEVEIOPEd  countries commit
WIEMSEIVES torreducing their collective
EMISSIONS Of SiX Key greenhouse gases by
saieast 5% compared to 1990 levels, of

-

S WHICH CO2 is most relevant to aviation.

L —

= —Each country’s emissions target must be

”~

= achieved by the period 2008-2012.

8 Countries will have a certain degree of
flexibility in how they make and measure
their emissions reductions. In particular,
an international "emissions trading”
regime will be established allowin
ingustrialized countries to buy and sell
emissions credits amongst themselves.

cccccccccccccccc

Kyoto Protocol
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SHICAC O promulgated its first environmental
= Standards in 1981;

"5J:CAO Issued standards addressing CO2
-~ emissions in 2001.



CAQO’s CAEF

>

o
&

‘4

e JCAO's currepisiViige talgaCLivitiessare largely undertaken

through thefi@Simmntiee on AViation EMVironmental Protection
(CAEP), wisilsig#Was establisfied by the Council in 1983.

About on€€"a year, CAEP meets as a Steering Group to review and
provide guidance on the progress of the activities of the workin
groups.. In the case of recommendations to introduce or amen
Standards and Recommended Practices, there are established
procedures for consulting States, after which the final decision rests
with the Council.

The Assembly, which meets every 3 years, also considers major
policy issues in the environmental field that are brought to its

attention by the Council or States.
Source: ICAO TATHInePictures net
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IHEs5th eSSIon of the ICAO Assembly established 6 Strategic
OBJECHVESIto achieve its vision of safe, secure and sustainable
JF‘\/F‘JJ,)IIIQ 2ofi civil aviation through cooperatlon amongst its
MEmber States”

SUidledIC: @b]ectlve C, Environmental Protection

. i Jinimize the adverse effect of global civil aviation on the
 environment, will be attained, in part, by developing, adopting,
— and' promotmg new. or amended measures to:

;_'u—‘-f = e |imit or reduce the number of people affected by significant
~ ~ aircraft noise

~ o |imit or reduce the impact of aviation emissions on local air
= quality; and
® |imit or reduce the impact of aviation greenhouse gas
emissions on the global climate
Source: US FAA
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.
A@s T'echnical and Regulatoy...

= ien ICAO adopted new Standards to be
éppllcable in 2008, 12% lower than the
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2. Operational Measures

e Improvements in air traffic management
(ATM) and other operational procedures
could reduce aviation fuel burn by between 8
and 18% .. ~

® Most |mportant fuel savmg opportunities

— rrlore difect roltlrigs
— Use of rrore afficiant conditions sucrl =3

optirnurn altitude arnd spead

Source: ICAQ
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N rKet-based" Measure

- —

-b'
\/JLJJ'JI"‘ Measure§§=* :

= JO\/'-‘ffJfI]r‘ andletherentityaareeitortake specified
cleUONS or meet specified goals

=IS L)r 1 Charges

— ekl ge on the amount of emissions

= venues used to mitigate the environmental impact of
,__3:,. —€ glne emissions

e
”* En’nssmns Trading
— the total amount of emissions would be capped

— allowances in the form of permits could be bought and
sold to meet emission reduction objectives

— open trading allows trading across sectors

Source: ICAO
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Taxe$ |

> ICAQ ajgé 125 been considering
enlission=related levies - that is,
crizlfe i& "Or taxes.

BlEAOMas developed separate policy
Biidance to States on taxation, which
’fecommends the reciprocal exemptlon
“from_all taxes levied on fuel purchased
- for international flights, a policy
implemented in most bilateral air
services agreements, and also calls on
States to reduce or eliminate taxes
related to the sale or use of
international air transport.

Source: ICAO

The REAL cost of a cut-price BA ticket

ll therlands nalse 0/
UK passenger solation charge 2 U

SenVice charge
1 Kirlines fued

surcharge
Hr.tr orlands & sequrity tax

< 13%

|
Airfare

3%

Dutch 1 7 /:‘J

Sonice

il UK air passenge
e | T matpmo

Based upon BA Warkl E60 Tare offer to Amveterdam




EmIssionshlirdcIRGPASTARFAlGErnative
LONEMISSIGRSHIIXES

—
S EMissions tradinaimposesiah PVE! alllimitors EMI55I0N5
WhileXallowing the tradingimerketsale) ofithe rghtto

pollUtethereby achieVInGrEmISSIONMEdlCHoenS ateast
cost to1 SOCIEL:

o [iFpolltuters Emitimererthantthelrallotment;, they, must
PUKCHAse anl equIValEnt RUMBERGF; Allowancesirom the
Carbon market.

o [iFthey preducerless, they: may: sellftheirallowances.

o' Each entity,can choose the least costly, optionitormeet Its
guota. It can'lower production) Improve energy.
EfICIENCY, oF PUrchase allowances firom ethedfirms that
emit less than' thelr quota.
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The Europeghy ' lon

® Between 1990-2005f dhté€rnational aviation
emissions increasgd 73 (4% per year).

® Air traffic is expgttedito double by 2020,
and triple by 2(50.4

® Aviation emlssns WI|| neutralize more
than 25% 5f' yoto s target by 2012.

/

FRIMIARPIEtIreS net
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EUAVIIIEStonesS,.

S0 ec. 2006: Commission |2 esented draft Ielslatlon almed at
JrJf"LJJJrJ_J VIt OTTNFUTEREN
2buune 2 008 MEPs and the EU's Slovenian Presidency reached a

clezifgplig] _,_d,etalls of plans to include aviation in the EU's Emissions
Trzldlisicfsies eme as of 2012.

Buly= 008: European Parliament backed compromise deal,

,,),u g the way. for entry into force of the legislation.

%-:af- 4 Oct. 2008: EU justice ministers approved a compromise deal on
= including aviation activities in the EU ETS

= :' e" 13 Jan. 2009: Directive 2008/101/EC to include aviation into the
: EU Emissions Trading Scheme (ETS) was published in the Official
Journal.

e 1 Jan. 2012: Target date for aviation sector to start trading CO2.

e 1 Jan. 2013: Revised EU-ETS due to come into force, covering not
only power-intensive industries, but also aviation.

Source: http://www.euractiv.com/en/climate-change/aviation-emissions-trading/article-139728

ﬁ""‘
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EU ETS — What it is & who's affected

» What is it?

- In Spring 2009, the European Union announced plans to expand
the scope of its Emissions Trading Scheme (ETS) to include
aviation. The plan has caused a lot of speculation throughout the
aviation industry.

- In simple terms, EU ETS is a mandatory regulation requiring all
non-commercial operators and commercial large emitters who

travel into, out of, and between EU Member States to monitor their
CO2 emissions starting 1 January 2010.

- Who does it apply to?

- The EU ETS applies to non-commercial operators and commercial
large emitters who conduct flights to, from or within airports located
in EU countries or EU country territories



EU Commi‘ssion Proposes bringing air

transpertinte, EUEmissions Trading Scheme

® The roposed}ﬁective will'coveremissions from
flights within®the EUfirom 2011 and'all flights to
and from EU airports firom 2012.

o B% and fiereign aircraft operatorsiwould be
C

e | ike the industrial comf)anies already covered by
the EU ETS, airlines will be able to sell surplus
allowances If they reduce their emissions and
will need to buy additional allowances.if their
emissions grow.

jource: European Union
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Phase |

2005-2007:
Aviation sector not offected

Phase |l

2008-2012:

Aircraft operators are
required to monitor and
report their CO, emissions
beginning 1 January 2010

EU-ETS timeline

Phase |

1 lanuary 2013:

Aircroft operotors are
required to surrender one

allowance for each tonne
of CO, emitted during the

reporting year (the first
surrender of allowances for
the 2012 reporting period

will need ta be completed
by 30 April 2013)



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=ClnrT9pQcSJLZM&tbnid=YwE8exf3ZKYtKM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.universalweather.com%2Faviation-emissions%2Feu-ets%2Fservices%2Fcarbon-credits%2F&ei=jV45U_r0J-ensASj0YDgBA&bvm=bv.63808443,d.aWM&psig=AFQjCNE9rqjopu31lex7ue4xKW5gZyRJjg&ust=1396354962902987

B ———

Benchmark Period

2010

2011

Monitor TK Data

Monitor AE Data

Monitor AE Data

Monitor AE Data

.
Pre Trading Period 1st Trading Period 2nd Trading Period
2012 2013 2020

Surrender Emission
Certificates annually to
Competent Authority

0430/
Sumrender allowances
for prev. year
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EU Communication On Emissions
Trading Scheme (ETS)

ncluded in the 1997 KyotoProtocol

* Aviation will be added to the existing system which already includes
and ma]or industrial processes. It will thus be an ‘open’ syste
to 2 closed system which includes only aviation. ‘

me will only cover carbon dIOdee (COZ) Nitroge

'~”- thatxwulbea essed by ¢ A ”;ﬂﬂ“ »

2005 to 2011, the alrllnes WI||
need, estimated at 30 to 40%.

* The allocated permits will be given free to airline
proportion which will be auctioned. The net effe
to pay for about 40% of the permits they need(g
plus ones not allocated). As aircraft emissions ¢c@ 2 (0 grow after 2011,
the proportion that have to purchased will grow.

Source: Aviation Environment Faderation



Over-The-Counter spot transaction

Use semu-standarchsed agreements like eg [ETA
Master agreement hup://wwwicta. o/ tadug

documents
Selled’s
~ \ Bank Pavment to Selier’s ) )
bank account { )
Seller Buyer
Transier to Buyer’s

¢ carbon account U ll:lll‘)nil] A

| Carbon Regstry :
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SREURVEm ber States are
&r. fr"aj ged to commit
'r 2l he funds they
-e|ve to environmental
matters. But they are
net required spend
funds collected
addressing aviation
GHGs.
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ETS to cost airline el

EU CARéowiTAm,_

sector over €1bn
annually: Study

By Graham:Dunn

Airlines could'face a collective annualicost ofrever €l billion ($1.4 billion)
from 2012 under the sectorsinclusionintthelEuropean Union's Emissions
Trading Scheme (ETS), according tornewindependent research.

A report estimates the aviation sectorrcouldfacerarshortiall of 77 million
tonnes of CO2 when it enters the ENSHn20125histeqguates to €1.4 billion
at today's spot price of €14.40 per tonnESIeHEO2:

"The cost is just an indication,” explains the repoert's ce=alttnor and senior
analyst at Point Carbon, Andreas Arvanitakis. “I'he actual costwill"be
whatever the carbon price will be'in 2012." But he describes the €1.1 billion
annual cost figure as "conservative™ given current forecasts of the spot
price for carbon in 2012 of nearer €20 per tonne.

Other sources predict it Europe’s ETS will cost €4 billion by 2020.



mailto:graham.dunn@flightglobal.com
http://ec.europa.eu/environment/climat/aviation_en.htm
http://ec.europa.eu/environment/climat/aviation_en.htm
http://ec.europa.eu/environment/climat/aviation_en.htm
http://ec.europa.eu/environment/climat/aviation_en.htm
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Estimated compliance costs under EU ETS Aviation scheme

Country/Airline Expected Cost
China $123.6 million per year
United States $3.1 billion by 2020
India $40 million per year

Emira

tes $0.5-1 billion by 2020

Etihad Airways

$719 million by 2020

Virgin

Atlantic

€43.1 billion by 2020
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JIATA
10 October 2009

The International Air Transport Association (IATA), welcomed progress made at the
International Civil Aviation Organization (ICAO) High LevelMeeting on International
Aviation and Climate»@hpnge (HLM-ENV). IATA urged govgergginents to move forward
quickly to implegient whe

“We took a step infthe right dif& Or» wolVENGLa globalsEiei@lapproach, but there is
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10/ @ctober 2008

“The ICAO HEM=ENV"Declaration confirmed the desire of
~ governments to deal with aviation and climate change
through ICAO and in coordination with the United
Nations Framework Convention on Climate Change
(UNECCC). The Declaration also contained the following
commitments for:

® States to work together to achieve a global annual
average fuel efficiency improvement of 2% to 2020,
followed by an aspirational goal of a further average
annual 2% improvement from 2021 to 2050

e JCAO and its contracting States to evaluate the
possibility of more ambitious goals by the next ICAO
Assembly (2010), taking into consideration industry’s
collective commitments and the special needs of
developing nations

e [CAO to establish the process to develop a framework
for economic measures

e JCAO and its contracting States to encourage the
development and use of sustainable biofuels.
Source: ICAO
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SMATLICIEr ] “every State has complete and
SXClUsive soverelgnty In the airspace
DOV 8 it territory.”

— Arl =|cIe 11: the laws of a State shall be
= pplled to all aircraft entering its airspace.

_* ‘Article 12: over the High Seas, the rules in
force shall be those established by ICAO
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U.S. — Canada — Atlantic EU airspace
91%
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®E Financial costs of

San Francisco emissions trading
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BWATticle 15: No fees or other charges shall
Je er by any State solely for the
°r rigsy mof transit over or entry into or exit
1 its territory of any aircraft of a

== -entractlng State . £

~ ® Article 24: fuel “shaII be exempt from
~ _customs duty, inspection fees or similar
national or local duties and charges.”

,.-—
_’
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EUNEeLRE off Justice In ATA V. Sec.
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SENHENEUNS p t a party to the Chicago Convention, nor is bound by it.
) rn,\ KY/0LO | ,—) otocol lacks “direct effect.”

SNIRGISUINg Ut hed between the exercise of ]urlsdlctlon over the
‘semce A f another State, and exercising “unlimited jurisdiction” of a
== .,f,ue entlty present in its own territory.

Airlines that choose to serve Community airports subject themselves
—:—:"’;. ’to the conditions of entry and exit of a member State.

— ETS IS not a tax on fuel.
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RBTalIatony, threats soon ensued from the international community.
iiicdENars began to loom on the horizon, the pinnacle being the
“J\/JJJ,JVV_ pINt Declaration™ which entertained the possibility of
Q)Jf_]]f]r s'- ‘retaliatory action against European carriers. Russia,
Crllsk a, ¢ audil Arabia and the United States united to deplore
e Elrope’s unilateralism. Legislation was passed in certain States
%g;_;f‘ L 1b|t|ng their carriers from complying with ETS. China delayed
;__,_.,; == d‘11very of Airbus 380 aircraft worth $4 billion. Russia’s Deputy
= Minister for. Transport threatened that the Russian Federation might
~—  stop issuing permits for European airlines to fly over Siberia. The
- New Delhi Declaration, joined by both the Russian Federation and
the United States, urged the EU to abandon unilateralism and
collaborate with the international community in the effort to reduce

aviation emissions.



The.EU Postpones ETS —
iMplementation: =

S ANECIal Ve ofi the progress made by the ICAO Council in
develo,)}s C | proposals for the application of an global MBMs
Jr'némc)-‘ nd iniorder “to create space for political

JEYELIE ions?, the EU Commission announced in November
20018 :-H:hat It would “stop the clock” for a year and refrain from
= -':;--.'-‘.JJ JB ymg the ETS to flights to and from the European Union.

———
'1..0-

— . —

)

‘1

‘-’

*Hﬁat was without prejudice to the application of the scheme
- for intra-European traffic, and was conditioned on the ICAO
38t Assembly’s taking “meaningful international action”
towards the realization of a global scheme for the limitation of
aviation carbon emissions.

——

—



General Assembly
plution A38- 18 (Oct 013)

ie’\e
RESC

SR EN :JJJLJ.Jrr eiterated the primacyiof: Adthe ICAG Councilfasithe

|2zicligle) leje |es fior the adoptlon Of measures concernlng environmental
ISSUESH

SPEGIfiC GO S|derat|on was accorded to the needs of developing States and
LORIE: :-\ pidance of measures that could negatively impact the growth of
Vigtion'in developing economies.

=" St he ¢ ontalnment of aviation carbon emissions was deferred until 2020. It
== asaccepted that carbon levels will continue to rise in the interim, and the
_,..1-5—3"asp|rat|onal ‘medium term” goal calls for neutral carbon growth only after
= - 2020.

. Development of a global Market Based Measures scheme for international
aviation, though it would not be implemented prior to 2020, and would only
comprise part of a broader basket of measures, including technologies,
operational improvements and sustainable alternative fuels.

e With respect to existing schemes, their continued implementation was
conditioned on the agreement of all States involved, which prima facie
precludes unilateral initiatives.
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Tre cggireie)] 1al goal communicated in Resolution A38-18 was deemed
“Jn_),Jmf"Jaruv mbItIOUS and'a “10% reduction [of greenhouse gas
SIIGSIONS) c*r pared to 2005 levels™ was proposed instead.

Trig re,chJréz nt off mutual State consent as a condition for the continuation
OIFEXISLING édmg schemes was rejected.

j“n.-\ rJ‘ /n/mls principle expressed in the Resolution was also rejected.

J ’Eservatlon also rejected the principle of “common but differentiated
,espen5|b|ht|es as it would result in the non-uniform application of the
S— 'g10bal MBM scheme.
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O lpjig Jme opean ﬂlghts reémain under the

'-.27 ."\
l. 1

e 2014 flights to and from third
s are covered for the distance
- ’aveled In European airspace.

-® Overﬂlghts are exempted.

—
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