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Table 6
COz; emissions distribution per distance band and aircraft type. (Emissions lower
than 0.1 million tonnes are given the value 0).

Distance COstotal (Mtons) Total RTK
A
band (km) Aircraft type E:E;as_lfngcrs +
(MTOW range in tons) £0J
=7 7—136 =136 Total band
Turboprop Jet
=500 0 1.2 8.3 2863 9.9 4.6% 2.6%
SO00—1000 0 0.6 17.0 507 .4 18.1 8.4% 3.1%
10001500 0O 0 15.4 6653 16.2 7.5% 38.8%
15002000 0O 0 14.7 6793 15.4 7.1% 7.3%
20002500 — 0 0.6 a75.1 10.6 4.9% 4.3%
=2500 — 0 16.1 129.4 145.6 67.5% 6B.7%
Total type 0 2.0 312 132.5 215.8 100.0% 100%
0.0% 0.9% 37.6% 61.4% 100.0%

7 44 &k JR:“Investigations on the distribution of air transport traffic and CO2 emissions within the

European Union” ,Journal of Air Transport Management ,Volume 36, April 2014
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Algorithm for determining CO, Profile (for the Flight)
Input (2.1) | Processes (2.2) | Output (2.3)

Airport Latitude Calculate
Details tongitude i Distance Flown

Airline t Calculate Fuel
;E:L | T Burn & CO,

1. 4 B 25 -8 2.6 ¥ & £ RS A aE P B EiEL 0 A
e

-~

Fuel
Burn Fuel Burn
Tables .

Airline o h Calculate CO,

Load Passenger Load [%)] 1 per Payload-
Factor Distance Flown

co,
Profile

‘Average Passenger Weight(kg) Calculate o,

Average Baggage Weight{kg) H
per Passenger- CO,/passehger-km
Distance Flown | (kg/passeriger-km)

Passeng
er Bag
Weight

7 F % R :“An analysis of the greenhouse gas emissions profile of airlines flying the Australian

international market” ,Journal of Air Transport Management ,Volume 47,2015
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Fig 6. CO, Efficiency Virgin Australia v Qantas v Delta v United Airlines.
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% 2-2 EZ]%%;E AirAsia X z_ v iz

Table 8
Payload comparison: AirAsia X versus Cathay Pacific.
AirAsiaX Cathay Pacific

(02 /pax-km (g/pax-km) 64.86 65.79
Number of Flights 2719 7233
Avg Distance/Flight (km) 5855.35 7165.27
Number of Seats/flight 377401 311-314
Paxload/Flight (%) 7753 774
Num of Passengers/Flight 292-311 241-243
Avg Cargo/Flight (t) 4.18 10.82
Payload/Flight (t) 36.3-384 373375

7R % & :“An analysis of the greenhouse gas emissions profile of airlines flying the Australian

international market” ,Journal of Air Transport Management ,Volume 47,2015
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Table 7
C02 emissions in EU+2 countries in 2013 compared to 2010.
Ranking Country COs emissions [ Mton ) Change w.r.c 2010 (&
1 UK 47.36 26%
2 Cermany 37.62 4.2%
3 France 26.92 4.3%
4 Spain 17.49 11.5%
5 The Metherlands 16.12 0.6%
G Italy 15.05 4.3%
7 Swizerland 6.56 9.0%
8 Belgium 538 4.9%
9 Creece 4.69 0.6%
10 Portugal 4.21 0.0%
11 Denmark 3.44 5.5%
12 Norway 3.26 185%
13 Sweden 3.16 2.6%
14 Austria 2.99 9.7%
15 Ireland 2.85 9.2%
16 Finland 2.56 5.8%
17 Poland 207 B.4%
18 Czech Republic 1.30 4.4%
19 Cyprus 1.14 27%
20 Bulgaria 1.03 19.8%
21 Lizcembourg 0.90 302%
22 Romania 0.84 10.6%
23 Hungary 0.59 322%
24 Latvia 0.46 95%
25 Malta 0.37 121%
26 Lithuania 0.24 20.0%
27 Estonia 017 41.7%
28 Slovakia 0.17 15.0%
29 Slovenia 0.14 12.5%
Total 209.1 3.1%

T F % R :“Analysis of the recent evolution of commercial air traffic CO2emissions and fleet
utilization in the six largest national markets of the European Union” ,Journal of Air Transport

Management ,\olume 55,2016
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Table 8

C0; emissions in EU+2 countries in 2013 classified per distance band (Mtons are millions of CO2 tons; w.r.. means with respect o).
Distance band (kmy) C0o, 2013 C0, 2010 2013 w.rt 2010 (%)

Mtons % Of total Mtons % Of total

<500 79 38 9.9 26 20.2
5001000 163 78 181 8.1 9.2
1000-1500 15.7 7.5 16.2 8.8 31
15002000 15.5 74 154 7.3 0.6
20002500 113 5.4 106 43 6.6
=2500 1423 68.1 145.6 68.7 23
Total 209.1 2158 31%

7 & kR Analysis of the recent evolution of commercial air traffic CO2emissions and fleet
utilization in the six largest national markets of the European Union” ,Journal of Air Transport
Management ,\olume 55,2016

#2-5 B 6 % P B R ok

Table 10

Efficiency parameter per country. Comparison between 2013 and 2010.
Country RTK (millions, passengers + cargo) (0, (Mtons) kg CO4/RTK

2013 2010 Var, (% 2013 2010 Var, (% 2013 2010 Var, (%)

Germany 50,235 47 842 +5.0 3762 39.25 42 075 082 37
Spain 25,584 26373 30 1749 19.76 115 0.68 075 3.8
France 36,401 34,089 +6.8 2692 2814 43 0.74 083 104
Italy 14,865 17,367 144 15.05 17.73 43 101 091 1.8
The Netherlands 21210 23,342 94 16.12 16.21 06 0.76 069 9.1
United Kingdom 56,474 57,382 16 4736 486 26 0.84 085 1.0
Total 6 204,769 206,395 08 16056 167.69 43 078 081 35

71 & & Analysis of the recent evolution of commercial air traffic CO2emissions and fleet
utilization in the six largest national markets of the European Union” ,Journal of Air Transport

Management ,Volume 55,2016

25 &g A PR FE B L R o F R ©

A TR A A A58 4 & (Primary){r=% £ (Secondary)
AR ARG TR AN E R ERDF S 2P i Rab g~
R0 A G R AEIE o B FRHA B A AP B
FrAAFNGECE e o ff R ZEBESE TR BRY
B FREPAZELR RIS TAATRFH T2 P

SRR FRY B L2 RS BRIFR Y F
Lie- # Lol f g Eop o F * e _Hydrotreated Esters

and Fatty Acids(HEFA)¥ Fischer-Tropsch(FT):z - f1#* HEFA g FT ;=
13



A 4 i Bio-SPK A8 ™ » BRI £ % sy YOk (AJAL)Ap i 0 P
enit e > 2 2 2ok s AR SR TIE AP -
American Society for Testing and Materials(ASTM) & 2011 # 323

HEFA # Jr b 7w 5 d 5 £ 90E0 5 (38 £ 00 5] 7 4248 50%¢

#1137 509 R & et UF| K5 0 /% =5 (Aromatics) | 07 £ o

Fle B EAFHRPRRF @ EF T L Rv 3o A T

?oo
ﬂ\;;r,;nc, | # L ’*fﬁ} /% (Semistructured Interviews )& {7 3% 3% >
d @@ilfﬁ4@WWm@ B2 E 1 e B pR

37}1];:;}5? "ﬂ'ﬁ(ﬁ\‘fr’__ 2L LR AT RE- BT R

AR 7 25 BHE R AT ST S EBER ST - B
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Bty hd A ERL BB
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31 sz s g2 ¥ F &R
AR 1992 £ 5 P iET THERF FRIHL LY
(UNFCCC) > T #F T A SiE Z § 8 ) #ciad 23 $ehz 7 >
&6 2 d BN T HMERBREFELE, 7 - %75 155
BPRREFZ2091997 # 127 £ 35 9W~ 30 p ALFE
d 4 R ‘,;K;i; T 2% (Kyoto Protocol) » ™41 LR A KR 5 § 4
FEFE-BERAFRLT AR ERML 2208 L F 4] - 7L
B PR REE R R )j*‘iz%ﬁ o 2IREE e R
EREECHECRUEHENTFE L T EE B KR E
AFB LU KRG FRERZEBERD TS X AR FGRTE R
2 qdi o il ¢ R A
BEiEE ICAO T ¥ 4 > R UAJI R oy A4 2 225 FHF LR T

% (Montreal Protocol) #7 ¢ #]cf % F fg#t 3z o

=i

“11

R R 10.62% 0 % 5 7 Amif s
REP - E 6 2%(he ] 3.1) o 1T # kUEF LT A
2050 & pF > B B 23R 4%cf B F Mg
A R E RSB R H B o BL AL

N i iE ﬁ‘*] 0P iy o v R A 2 s iE 2 B 2 T International
Bunker Fuels | 78 P = J IR R fc R AL dicdy o PTIR R 4
FHEBEST FEEAERA R o 50 R TR SRS
3 Al 5> 2016 &£ 10 ' % 39 B ICAO = ¢ i i AT F 4z
B 2 ) § 3§ (Carbon Offsetting and Reduction Scheme for
International Aviation, CORSIA) {43k » %51 ~ & F4] » & 34 f34
g kit 10 # K2 AR EAR TR > - TR L G TARMEL K 0 %
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1 #T ICAO ¥ 4 i B R M enr af > Fp (RS IR T B
BE Y F R o Ry £ g > w2005 £
LiEd I E R LA TR 5 4 A | (EU Emission Trading
Scheme, EUETS )» 32 5 3% 2.2 7| 02012 & £ 95~ 7 >3 £ qr? 41
B oyE pERS 0 FIPLEH LA 6 62006 £ 12 0 20 PR AR 2
FRE R FIEF 22/ % FERFIEABR R T %fﬁ'l ¢
32012 Az 0 BRI NS, 0 B TRER S H A -

2012 1% 1p wcfl kR 4 end] B 5 2 ~» EUETS
FAIFEED R TG ATENEE BN AT A Lo d 3 E R
PRABESER S ARSI A2 2 23R 20128 20 21 pog A
AT T o F HE RS RN BRI LHRE R R RS
Wi EU ETS $ténz £ 12 4k > 30 2014 & 4 7 sp# i3 0 13
(Regulation N0.421/2014 ) 32 #2013 # 1 *» 1 p % 2016 # 12 *
31 p # ok B 4stig ¥ EUETS -

KEfS 2013 £ 10 ¥ ICAO % 38 = % ¢ i3kis » L EF & 547
E R P T 2D B4 JE 3 2016 # i #2020 & B4 4 o
TR RN L RAFEE s 45 % ICAO & 2017 &
TR R R R K 0 B PR R BRI 5 0 EU
ETS » ru gt - W45 e 430 B E 4y chpt g 4 o
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E 8 Total Direct
‘5- and Indirect 7.1
- (Tt Diirect 7.0)
o W Indirect Emissians from Electricity Generation | .
a9l moow S
g Rail
2 )
=1 B Fipeline stc.
E s W HFC & indirect N0
g [ Intemational A vistion Total Direct and indirect 4.9
e B Domestic Aviation
1 [ intemational & Coastal Shipping

B Domestic Waterboms

Total Direct and Indirect 2.9

(Tatal Birect 2.8) -~

1970 1975 1580 19285 1930 1995 2000 2005 2010

Figure 8.1 | Direct GHG emissions of the transpart sector (shown here by transport mode) rese 250% from 2.8 Gt CO,eq worldwide in 1970 to 7.0 Gt COeqin 2010 (IEA, 2012a;
JRC/PBL, 2013; see Annex I1.8).

Mote: Indirect emissions from production of fuels, vehicle manufacturing, infrastructure construction etc. are not included.

TR K RIPCCH 532 7 47 £
B30 & fBEHI 8 PBEI Gl ¢ S MEing REd S AN 2

32 AR M E s e ¥ B Rk mm
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*
*’iﬂﬁﬁ’@?@ﬁ%‘f— BERFHA LT 0 PRI 2025 &g B A

SRS L SNTE R g 4# M KD - RENT S A

Bl 2
FoiF BB LT RA D - R o e R NATE g S

(Next Generation Air Transportation System, NGATS)i & 2 % E &
BOLFr>EFFEFRT  (Q®R S Kol g2 RAET ;(3)#:
BT BAEE R R R G)F 89 S 2
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C0, Emissions

== Fissions assuming no action Aircraft technology (known), operations and infrastructure measures No action
— Carbon-neutral growth 2020 Binfuels and radically new technologies
=== (ross emissions trajectory . Economic measures «+— Technology
__-——”’-:—— Operations
""""""""" 1 Infrastructure
—————————— Biofuels and
____ radical tech
S ONG 2020
-50% by 2050
Not to scale
2005 2010 2020 2030 2040 2050

7 %k IATA Technology Roadmap
B 3.2 IATA B P 2 {12

Carbon-neutral growth from 2020

= New airframe and = Improved operational = More efficient ATM = Global offset
engine technologies praciices infrastructure mechanism

= Retrofits = More efficient = More efficient = Positive economic
« Sustainable flight procedures airport infrastructure incentives

alternative fuels = Operational = Public-private
weight reduction investments

Global strategy for reducing aviation fuel use and emissions

7 44 &k R IATA Technology Roadmap
B 3.3 IATA e at H 12 i ok % 41



5.% M %31 € (ACI Europe )
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Fr ik RERASLESERE e R RR
4.1 RF S RBE R | BE (T8

BT

2% B %E L R ¢ (Committee on Aviation Environmental
Protection, CAEP)#_ICAO K T - B4 f ¢ > = =+t 1983 &£ » Bx (%

Rz By A gz B S BE L f o1 Ep iYL
Wap s HRB R FouEk ;P CAEP 4 24 B ¢ A Wy 15

BRLEE “red o 4246 600 =4 & & R B & F(4r B 4.1) -

Members (24 States)

Argentina Australia Brazi
Canada China Egypt
France Germany India

Indonesia Italy Japan

Netherlands Poland

Russian Federation
Singapore South Africa Spain
Sweden Switzerland Ukraine
United Arab Emirates United Kingdom United States

Observers (5 States and 10 Organizations)
Greece

Norway Peru
Saudi Arabia Turkey ACAC
ACI CANSO EU
ATA IBAC ICCAIA
ICSA FALPA UNFCCC

Table 1. CAEP Member States and Observer States and Organizations

74 % & :ICAO Environmental Report 2016

Bl 4.1 CAEP 25 = B

-ﬁ

CAEP % 7 it ing & £ 494 kBB 4 FI R E OB ]
S RITAP M AT R PR L BT AT £ 1T R w0 &
4o (4o@) 4.2) -

1.8 5844 & -] % (Impacts and Science Group, I1SG)

3]

B R 1 R 208 B R LG B U

%\T

FriHEBE gkt i gopd 23820 T
%

2.13% &2 gy 0] 2 (Modelling and Databases Group, MDG)

AL 8 CAEP MAE st o £ A BEh R o dobi
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WATE PR fe T EdpE T o
34wy p izt ¥ 4 3% ) % (Aviation Carbon Calculator Support Group,
ACCS)
ACCS BIff = # BB {77 - Aot ~FEP ™2 > 7 U35k
Loz sk 7ot o ahs § AP E o
4.3p Pl & g A 7 £ 32 ] e (Forecasting and Economic Analysis
Support Group, FESG)
IR FE RFfrade f olcdp T E 0 B RER ESHRLS 1T
PR EIER o v PP A CAEP N chH 8 B Bt 0 ¢ 425 0
i ITE PR & TR AL
5.1 1% ] e 1:4x7% Brek§ Bk 48 (Working group 1, WG1:Aircraft
Noise Technical Issues)
WGL 1 & p chE BiFREmy B @ RE { A8 5 >y
(ICAO %t 16> % 1 % ) fp Porrg Bh303%
6.1 1%/ e 2:483-2 ¢ & iv(Working group 2, WG2: Airports and
Operations)
WG2 1 & P en& A3 {ri@ ¥ Ap b cn vk 3 fois Lk
gg o
7.3 1% ] ke 30 A 3o ik 42 (Working group 3, WG3:Emissions
Technical Issues)
WG3 3 & P i d edény By foft e e 38 > ¢ 35 L A7 ICAO
216 % 2 % o B g aTadny B o§ (LR PR ICAO iz
16 % 3% -
8.5 e sl a 17| = (Alternative Fuels Task Force, AFTF)
AFTF 4 3= 1 4 2050 4 2 % » &in @ @ % B iR 2R m i b Bk
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9.2z % H ¥4 H #F1 ¥ ] % (Global Market Based Measure
Technical Task Force, GMTF)
GMT f F#l =R %4z #£3%E # ~ £ {12 & ( Monitoring,
Reportmg,Verlflcation,MRV GB) duEiR o M E R TR ELY > IR
# H-45 % s 4 £ (Quality of Offset Remits) -

Up to CAEP/11

WG1 WG2 WG3 AFTF GMTF
Noise Airports and Emissions Alternative Fuels Global MBM

Warking Group Operations Working Group Task Force Technical Task Force
Working Group

F 4L % i/k:ICAO Environmental Report 2016
B 4.2 CAEP E i+

CAEP F P¥3f s & & 2025~2040 & &2 gt ot 2 34 8 (4o )

43) H¢ 2025 & i iF B T o BALE 5 142 F R BL D
BT oo HREE L1277 g9 ¥ 2035 £ ] 5 443~596 7 5 o

mORRISA R A TR bR RE A B 2025 # 9t i 7] 15~62
BE & mt AT Y E 0.2~0.6% 0 2035 #:iE 3] 53~239 mE &£ 0 ®
b s 2 F 0.5~1.4%(4c 8] 4.4) -
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2 900
§ Less Optimistic Scenario
- 15t I
= 800 > -
s Optimistic Scenario ”
E = 700
& 5
° g 600
E8E
O 5 @ s00
S E S
238 < a0
L= =]
ET ,
S<2
C_’ £ 300
g =
i = 200
100
2020 2025 2030 2035 2040
Final Quantity to Offset after adjustments
in Million tonnes of CO; emissions R et i g i
Less Optimistic Scenario - 174 376 596 816
Optimistic Scenario - 142 288 443 590

F L % & :1ICAO Environmental Report 2016
Bl 4.3 7f 7 2025~2040 & sy s AT 2 H 4§

2 30 m Additional Low Carbon Price / Optimistic Scenario
g = |[EA Low Carbon Price / Optimistic Scenario
& 2 = IEA High Carbon Price / Optimistic Scenario 239
= —
S &
-
E ; 20 m Additional Low Carbon Price / Less Optimistic Scenario
E @ = |[EA Low Carbon Price / Less Optimistic Scenario id
S5
= IEA High Carbon Price / Less Optimistic Scenario
= o™ 15
E = 12.4
= -_5 " 11.9
uw— O
c o 10 9.5 89
S w
= 7.2
== 6.2 .6l
= 3 AR - 5.3
@ = 5 ) 4.3 3.8
c E .
o w 2.8 2.9
= 1522 1.9 I
g i
S mll mEN n |
2020 2025 2030 2035
Carbon Price
Assumptions: | !
IEA High 20 Sfton 33 $/ton 40 $/ton
IEALow  8%ton 15 $iton 20 $/ton
Additional Low 6 $/ton 10 $/ton 12 $iton

7 4% % JR:ICAO Environmental Report 2016
Bl 44 7 8™ ol Aot s 97
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42 237 S % B4 GMBM) & fiz

% 38 & ICAO = ¢ 5 7 & & 233 S8 4145 (Market Based
Measure, MBM) = % » F]p 4 2014 & = = TR B 3539 -] 2 (Environment
Advisory Group, EAG) > d 17 B E ¢ L e > HAFZHF 15 ¢
FoARP R LEREUL2H MBM P FApB e g 10> $o
F e NZR o PP EAG ¢ 313k CAEP & Bk o R 38 > 4 1
=~ 484 ~ %% (Monitoring, Reporting and Verification, MRV) » 2.
$H 4% % (Emissions Unit Criteria, EUC) > 3.:1# ¢ 72 (Registries) -

iz {6 0 ICAO »v 2015 # B 7% # 2 3f sz /& 3% (Global
Aviation Dialogues, GLADs) > % 1 # 2015 £ 4 7 7> & %] & fdd -
AT K ’,‘%‘T%ciiﬂfrﬁ%fl? 7o 84 36258 F K 720
€ Rz 22 %e f“ ;% 2850 A 2016 & 3~4 > A\ ] RN A
ERARE 0 EBR m&mrg-ﬁ%%ﬁ » 1 390 ey kp 60
¢ A B2 20 B 25k (4o 4.5)-GLADs - B FAA 3 {3 a2 in
Srnd o B F ALK FE RN E B L 23k MBM
4~ ICAO % 39 B+ ¢ ¢ %3k -

CAEP 2016 # 2 " 7. B % 10 = ¢ 3 > %4 GMBM 3+ % &2 3
HFEL Tl pEIR 1 ICAO % 39 =+ ¢ An M2k m CAEP A~ GMTF
7o) 3 7 2016~2019 & 3 4 3% 15 S Bk 3R 0 F % 23 MBM
Fho T 2016 & 1 mE LA - B AT BT E

()

{8k mh] e ise > MBM P2 # %2 L ejeac B )
s A RINTFHALTHE FPd BT Y 18 B ERREDNF A

; ﬁig?lli«z\» Kl > @mi% e 2016 # 2 frd P BT g
TR R BEERE S L0 8- HIE 2 MBM 3t E
52016 £ 5% bEFFIEEF T 2HMBM 48 K5 gk b ep
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R Rd RERRESET €20 6 7 PHR LT ¢
2 Eﬂi*m g Ak 23k MBM 3+ 3 X 22 e b f427 o “Friends
of the President™” 2t 3¢ ] = ¢ 3%+ 2016 # 8 * 22 p 1 23 P & be £

oo

AFREJIRERA UERARRr P L% BT ¢ Bk
ML R TS 30 ERE AR § 0 BRI F) 4.6 AToT o

2016 = 10 * 6 p F% R4k F 39 /& & gs@@"l TR R A
XN R SEAE B St e I LR L
AR T TR B TR ahdE I o2 el
Haotpdl g pER 2 2220 F- BRIEEER
B 4.7)

PACIFIC GIORAL AVIATION DIALOGUE.

2016 GLAD in Bali, Indonesia 2016 GLAD in Mexico City, Mexico

7 % #&:1ICAO Environmental Report 2016
B 4.5 >3k4w7 A4 (Global Aviation Dialogues, GLADS)
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Decisions:

Develop a global MBM scheme for
international aviation

* Finalize all preparatory work
Organize seminars and workshops

Ajquiassy vl 4.0F

* Identify major issues and problems Action for
* Make a recommendation for a implemenlation of
global MBM scheme 2 Meetings of the High-level
/ High-level Group: || Meeting on global ¢ ml': ICA? the global MBM
ouncil from June —
February and April MBM 2016 ~ from 2020
2016 May 2016 .
w w n ow
N % F )
§’ §’ 15 Meetings of the Council’s EAG: March 2014 - January 2016 3 §’
m
8o 8o 70 -]
S L :
8 8 \\I// N\ g 8
: : \ P
o T | 8 Meetings of the CAEP GMTF: March 2014 - June 2016 5 T
< < w % <
o
2015 GLADs CAEP/10 ;nmhm:sz |
o larch - April
\ April 2015 February 2016 2016
Decisions: ) Decision on Implementation Issues
* Explore the feasibility of a global *  MRV; EUC; Registries
MBM ¢ Governance
* Guiding principles for MBMs *  Regulatory framework
* Develop a framework for MBMs +  Capacity building

* Review the de minimis threshold
Study on application of COM for
aviation

7 % #&:1ICAO Environmental Report 2016
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RESOLUTIONS
ADOPTED BY THE ASSEMBLY

ASSEMBLY — 39th SESSION

Montréal, 27 September—6 October 2016

INTERNATIONAL CIVIL AVIATION ORGANIZATION

7 4% &k & https://lwww.icao.int/environmental-protection/Pages/market-based-measures.aspx
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Az0.3" C lidated of continuing ICAQ policies and practices related to
environmental protection — Global Market-based Measure (MBM) scheme

TWhereas Assembly Resolution A38-18 decided to develop a global market-based measure (GMBM) scheme
for international aviation. for decision by the 3%th Sessicn of the Assembly:

Recalling that Assembly Besolution A38-18 requested the Council, with the support of Member States, to
finalize the work on the technical aspects, environmental and economic impacts and modalities of the
possible options for a GMBM scheme. including on its feasibility and practicability, taking into account the
need for development of international aviation. the proposal of the aviation industry and other international
developments, as appropriate, and without prejudice to the negotiations under the UNFCCC;

Also recalling that Assembly Resolution A38-18 requested the Council, with the support of Member States,
to identify the majer issues and problems, including for Member States, and make a recommendation on a
GMBM scheme that appropriately addresses them and key design elements, including a means to take into
account special circumstances and respective capabilities. and the mechanisms for the impl ion of the
scheme from 2020 as part of a basket of measures which also include technologies. operational
improvements and sustainable alternative fuels to achieve ICAQ’s global aspirational goals;

Recognizing that ICAO is the appropriate forum to address emissions from international aviation, and the
significant amount of work undertaken by the Council, its Environment Advisery Group (EAG) and its
Commmittee on Aviation Environmental Protection (CAEP) to develop a recommendation for a GMBM
scheme and its design el and impl ion mechani including the analyses of various
approaches for distribution of obligations;

Further recalling that Assembly Resolution A38-18 requested the Council, with the support of Member
States, to organize seminars, workshops on a GMBM scheme for international aviation participated by
officials and experts of Member States as well as relevant crganizations;

Recognizing the convening of two rounds of Global Aviation Dialogues (GLADs) seminars held in 2015 and
2016 for all regions;

Noting the support of the awviation industry for a single global carbon offsetting scheme. as oppesed to a
patchwork of State and regional MBMs, as a cost effective measure to complement a broader package of
measures including technology. operations and infrastructure measures;

Recognizing that MBMs should not be duplicative and international aviation CO, emissions should be
accounted for only once;

Emphasizing that the decision by the 38th Session of the Assembly to develop a global MBM scheme for
international aviation reflects the strong support of Member States for a global solution for the infernational
aviation industry, as opposed to a possible patchwork of State and regional MBMs;

Reaffirming the concern with the use of international civil aviation as a potential source for the mobilization
of revenue for climate finance to the other sectors, and that MBMs should ensure the fair treatment of the
international aviation sector in relation fo other sectors;

Tk % R https://www.icao.int/environmental-protection/Pages/market-based-measures.aspx
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As of 23 August 2017, 72 States, representing 87.7% of international aviation activity, intend to voluntarily
participate in the global MBM scheme from its outset.
d State Other Sources 18 El Sahvador
16 Eslonia
1 Albania Bratislava Declaration;
ICAD A20-WPI414
2 Amenia Bratislava Declaration;
ICAO A38- WPI414 20 Finand Bralsiava Declarabon,
3 Australia 2710012016 D AY-WEI414
4 Austria Bratislava Declaration;
ICAO A30- WPI414; 21 France
High Ambition Caaltion
5 Azerbajjan Bratislava Declaration;
ICAD A28- WPI414
] Belgium Bratislava Declaration;
ICAO A30- WPI414; 22 Gabon
High Ambition Caaltion _
Geongia
7 Bosnia and Herzegovina Bratislava Declaration;
ICAD A28- WPI414
8 Botswana Government of Botswana 24 Germany 201082016
9 Bulgaria Bratislava Declaration;
ICAO A39- WRI414 High Ambiion Coaiticn
High Ambition Caalition G Transpoit Minester's Joinl
10 Burkina Faso Statement at ICAQ 39th Assembly o tiies
11 Canada 16/00/2016 Canada, Mexico & U.S. Leaders' Joint
Statement;
G7 Transport Minister's Joint Statement
12 China China & U.S. Leaders’ Joint Statement (ch); 26 Gualemals
China & U.S. Leaders’ Joint Statement; e :
U.S.-China Climate Change Cooperation <1 Hungary
Qutcomes
12 CostaRica 10110/2016 Government of Costa Rica (es)
14 Croatia Bratislava Declaration; 26 Iceiand Bratsiava Declaration,
ICAQ A39- WP/414; ICAD AZG- WRI414
High Ambition Caaltion
15 Cyprus Sratislava Declaration; <¢ Indanes:a ICAD AJB-WPIZ1
ICAD A28- WPI414; 30 Ireland
High Ambition Coaltion
16 Czech Republic 27/09/2016 Bratislava Declaration;
ICAO A30- WPI414;
High Ambition Caaltion 3 Isrand
17 Denmark Bratislava Declaration =
N Hah 26
ICAQ A39- WPI414 32 Naly 200G
High Ambition Caalition

T

& ik https://www.icao.int/environmental-protection/Pages/market-based-measures.aspx

B 4.9 % CORSIA 3% B 7d% & (1)

f

s

33 Jamaica 2006017 Official communication to the President of 46 New Zealand rmeent of New Zealand
ihe ICAD Council 47 Migera rment of Nigeria
M Japan 200A0HE ment of Japan 48 Morway wvE
Transpon Ministars &
Kenya 16092016
49 Papus New Guinea
3 Latvia Bratislava Declaration, s
ICAD A9 414 30 Potand Deatislava Declaration,
IGAQ A39. WPI414
Hial iton Coakt
High Ambition Coation High Ambitics 0
37 Lithuania 51 Poriugal
3 Luxambourg Bratislava Declaration’ 52 Qatar
ICAQ A33- WIHA14 53 Republic of Korea
High Amhifion Coalfion
54 Republic of Moldo
3 Malaysia 1B0A2016
40 Malta Prats|ava Declaration; 55 Romania
1CAD A3S- WP414
High Amhifion Coasfinn
56 San Maring
41 Marshall stands Gowsmment of the Marshal [stands St
High Ambition Coaiition
57 Saudi Amab Ihe Presidan of
42 Mexito Canada, Mewoco & U5, Leaders’ Joint
Slalement (es) Fre e e
Canada, Mewco & U S, Leaders Joint 5 Seba Bratislava Declaration
Stgtement ICAD A3D- WPi414
High Ambition Coalition; 58 Singapore BT
C rment of Mexco (es) 60 Slovake Bratsiava Declarabon,
CAD A WPI4 14
43 Moneco Brabrslava Declarstion I,_\;.‘.I,)A,,,,',,h
ICACH AJD- WRId14 >
Y
44 Maontenagro Bratislava Declaration
ICAD AJG- WA T4
45 Metherlands Bralrslava Declarebon 62 Spain Bratsiava Declamabon,
0 A3S. WRIA14
o Amt
= ol

& ik https://lwww.icao.int/environmental-protection/Pages/market-based-measures.aspx
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63

64

65
66

67

68

69
70

I

72

Sweden

Switzerland 16/09/2016
Thailand

The former Yugoslav Republic of

Macedonia

Turkey

Ukraine

United Arab Emirates 22/09/2016
United Kingdom 19/09/2016
United States 03/11/2016
Zambia 07/10/2016

Bratislava Declaration;
ICAO A39- WP/414;
High Ambition Coalition

Bratislava Declaration;
ICAO A39- WP/414

Statement at ICAQ 39th Assembly

Bratislava Declaration;
ICAO A39- WP/414

Bratislava Declaration;
ICAO A39- WP/414

Bratislava Declaration;
ICAO A39- WP/414

Bratislava Declaration;

ICAO A39- WP/414;

High Ambition Coalition;

G7 Transport Minister's Joint Statement

Canada, Mexico & U.S. Leaders' Joint
Statement;

China & U.S. Leaders' Joint Statement;
7 Transport Minister's Joint Statement

Tk % R https://www.icao.int/environmental-protection/Pages/market-based-measures.aspx
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£ 2005 Reed

T #L % & :https://leehamnews.com/2017/01/18/filling-middle-market-gap/
@] 5.1 Airbus A380 #8112 7+ & [

B Carbon laminate
[ carbon sandwich

[l Fiberglass Titanium [
- 15%, Composites
B Aluminum A
[ Aluminunvsteel/titanium pylons Aluminum
20%

Tk % R http://www.1001crash.com/index-page-composite-1g-2.html
] 5.2 Boeing 787 48 #1& 7 & B
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A350 XWB - Intelligent Airframe

Wing
Hybrid fuselage
_-r‘_ j .:l'l‘?nll‘:'sl"':“"
e y -l
—'11_ _—
Belly fairing Landing gears, pylons, attachments
A350-900 XWBE
Matarial Breakdown (%)
] e i
E Composite
|
:
i A350 XWB puts the right material in the right place [
AIAEUS

FF % & http://scribol.com/technology/aviation/airbus-a350-composites-on-trial-part-i/

il 5.3 Airbus A350 XWB %}‘Wﬁ#ﬁiﬁ 7T R B
QR L EAME R F 4R

Q) * AR #Herz T~ 7 5% % (National Aeronautics and Space
Administration, NASA) 4% 7 & 8 § & 3+ % (Environmentally
Responsible Aviation, ERA) » i & £ &7 7 LB S8 41 F & > 14
RO A s T E Y A 2025 & 4% RPRAE 0 FEHP 2 % KT s 4
Bt 8% 0 W E B R 10% 0 51 R AL 15% 0 NOX
5 T75% o v R0 1/8 o

() #& 1 enCleanSky i & F 38 B — k5|3 2 W s ok M
ekt Hp R A EF A A LR L R € (Advisory
Council for Aeronautics Research in Europe’s, ACARE) 2020 # & 4 »
D R ) 3% IR 50%( 14 2000 E A )5 ' Kk 50% o
*$ 14 NOx80% o ¥ 2050 # e vs p B & F F s > 75% -
NOX j& > 90% - =& & ° 65%(¥& 2000 £ 4pt) o
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(3) % Wz 2nsy 4 & (Federal Aviation Administration, FAA):& 7 3 4
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ICAO = #& = #ny Banfirnd 2 F P 2ofips 2% 2
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ool 2016 # 9" ZH 2 ICAO % 39=x ¢ R~ g3tsm H 7]
WERIBE o o 4ER-L R Ed B EAL 6 & 0@ % 6% GANP
T3 2019 & 5 F > if 5 Block 1 g2 > FEH B A R B 370 @ ;g
o ASBU 4p B #3547 3 »ade = Sy BaE (Fox S 00L& Y I 4 o
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Performance Block 0 Block 1 Block 2 Block 3
Improvement Areas 12013) (2019] (2025) 12031 onward)

Airport
operations

Globally
interoperable
systems and data

Optimum
capacity and
flexible flights

Efficient
flight paths

Module

4 k& @ ICAO Environmental Report 2016
] 5.4 ASBU Rk fffﬁ?y‘:’f#i i L pFR A
2.2013 #£4= > & L 4 B % (Block) > Block 0 & Block 3 » # i % £ 8
2% 6 F > RE(Block)# -+ £ B Module =% 3 7 ¥ » Block 0 2
EPLFEFHE T T 422 PHECICAO © F AR MRS
T ERA R BT 154 Block LR BT 4 g 2 4 4
HYARE -
3.Module i # {7 2_ f=vk> & 5 4 1 #c & % % (Performance Improvement
Area, PIA) > 4p B s ¥ $5 %5 do & 5-1~% 5-4 57 o
% 5-1 % 3-3& 1% (Airport Operations)

Block 0 Block 1 Block 2 Block 3
WHRTH BO-APTA B1-APTA
(Airport AR AR 2 7 | BHREZERL 0 2
Accessibility, APTA | &2 313 o S &3 51 %o
)
AR AT BO-WAKE B1-WAKE B2-WAKE
Wake Turbulence HMagaE 3 E-4 midk WA g -4 g ERFS ke PN IR o
Separation Prin R A i - B R g2 AR o
(WAKE)
#43g £ & (Runway | BO-RSEQ B1-RSEQ B2-RSEQ B3-RSEQ
Sequencing) ;ﬁ“;} FpEEE R AN o | BIFE R . i L
(RSEQ) MEZP LHEIRE AMAN/DMAN - AMAN/DMAN/SMA
(AMAN/DMAN) - N o
% 3% (¥ Surface BO-SURF B1-SURF B2-SURF

Operations (SURF) | #c & 541 3% (7% > &7 5% L iE G TR 2B | E o RS hE

F F % 3o -
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WHL A L AR | BO-ACDM B1-ACDM
(Airport ;%g d A-CDM3 s 48 3 1% %“g d A-CDM#s 3¢ 12
Collaborative e Fk o BT .
Decision-
Making, ACDM)
e ¢ U PRI B1-RATS
(Remote Air Traffic gLl e
services ,RATS)

PG ER .

% 5-2 233 i eh % 522 T (Globally Interoperable Systems and Data)

Block 0 Block 1 Block 2 Block 3
FF/ICE (FICE) BO-FICE B1-FICE B2-FICE B3-FICE
B4y e 3 d i | B8AIDCZ FR-ICE/L, B LS ;“ﬁ‘é E
3T P RWPRAAE | B Ao e kAT | (FF-ICE/Land Flight | FF-ICE:x i 4 i42
Heyh il 1 (ATC W 4 Object, SWIM) - i e
Interfacility Data » 1@ FF-ICEG #7F &
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1° BELAAR TR
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o
T =ATM 4 BO-DATM B1-DATM
(Digital ATM Bor iz L E T RAR T | B & 2 INEATM L
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Information 2B ATMEL A A &
Management,
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Meteorological SN e iEiA-F o R IEAR o
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% 5-3 & i3 7 € o3 |2 £ £YOptimum Capacity and Flexible Flights)
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pod U R T BO-FRTO B1-FRTO
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% 5-4 %%
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% 15 (Efficient Flight Path)
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Seamless ATM Plan(APSAP)® » ¢ z 4304y = % 2. [ 24 0(2013
1 2019 &), Rl - ﬂ%*“ﬁﬁ%ﬁﬁﬁiﬁf@iﬁﬁ,g
SMAELRTED (% LREA)-ZEZR{ATEP (% 2BR4L) 2407

B (% 3x)
% 55 I+ ¥

FAevt £ 5-5 Arom
¥ ASBU ‘3. 0 p 25 (7 iR L 5

PIA | Element Economic | Priority
Analysis

PIA 1 | BO-APTA Optimization Of Approach Procedures - 1
Including Vertical Guidance
BO-ACDM Improved Airport Operations Through - 2
Airport-Collaborative Decision-Making (A-CDM)
BO-RSEQ Improve Traffic Flow Through Runway - 2
Sequencing (AMAN/DMAN)
BO-SURF Safety and Efficiency Of Surface Operations Yes 3
(A-SMGCS)
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BO-WAKE Increased Runway Throughput Through - 3
Optimized Wake Turbulence Separation

PIA 2 | BO-FICE Increased Interoperability, Efficiency And - 1
Capacity Through Ground-Ground Integration (AIDC)
BO-DATM Service Improvement Through Digital - 1
Aeronautical Information Management

PIA 3 | BO-FRTO Improved Operations Through Enhanced - 1
En-Route Trajectories (CDM, FUA)
BO-NOPS Improved Flow Performance Through - 1
Planning Based On A Network-Wide View
BO-ASUR Initial Capability For Ground Surveillance Yes 1
BO-ACAS ACAS Improvements Yes 1
BO-SNET Increased Effectiveness Of Ground-based - 1
Safety Nets
BO-AMET Meteorological Information Supporting - 1
Enhanced Operational Efficiency and Safety
BO- ASEP Air Traffic Situational Awareness (ATSA) - 2
BO-OPFL Improved Access To Optimum Flight Levels - 3

Through Climb/Descent Procedures Using Automatic
Dependent Surveillance — Broadcast (ADS-B)

PIA 4 | BO-TBO Improved Safety And Efficiency Through The - 1
Initial Application Of Data Link En-Route
BO-CDO Improved Flexibility And Efficiency In - 2
Descent Profiles (Continuous Descent Operations -
CDO)
BO-CCO Improved Flexibility And Efficiency Departure - 2

Profiles - Continuous Climb Operations (CCO)

7L % %k Asia/Pacific Seamless ATM Plan V2.0 -

MaE{ AP (FLiEL):
(1)BO-APTA: R i i£3T42 R » & 351 * a0 Han ARG & g
L35I EAR A VR EEE T BRI e f 2 E 2

M3k o
(2)BO-FIC Ez;’f R S LR E I I T AN R SR L
T LA RAFE S RS (AIDC) | B d v @b B 2 B
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VR ER T LR E RS o ?ﬂ ¢ 4F LTI {7 AR
Fraf Wi 47 1A S ARE B (T U R R G P oL L o
T AIDCw g A B3 IFE & F AP Tt it = F
fo A EUE R R 2Ry T 4 o

(3)BO-DATM: 2 ## & g & 142 T » B W3R A 5 5 3 g
BraRPRIE S Fee By 5 A oM B TRV N F g
gk AR ST AR LR A W gy 0 U p BT R o

Cé

(4)BO-FRTO: 4% = &gt i d ¢ & 250 * 28 - 4o F L
ERBRE P PARELE SR AR o i RAL
Frdpe Z 38 (- AL FE * 2 9raR ) 3 R TR
ﬁ/}é‘ﬂ“‘ﬁﬁz‘ D AR o

(5)BO-AMET: 48 it f % 74F ~ 2 E@ &7 » U2 3h 2 5 F

P
e
(6)BO-NOPS:feprig* T2 ¢ Qi mE g 2 T AR 2L o
B aE e FE Y - R R FmES 5 L

B, Sl g s i

A REFRAREFRGe YA F s E i
#

Repo @ HRmFEE 2P )N LRI TR E
_,_'_/%0
(7)BO-ASUR: 2 * ¥ & T AL~ 45t 3 o ADS-B 7 4 His 2w

4 r%#&%yiﬂé@ (SRR RN ES S RS A
PR R BRTEE G U

% Jc ADS-B B #% TR frlicdy 0 3 B4 BT

Rag- % F s riaim e Az Y &% ADS-B § v+
Boffgre2z? Dokt o FRRY EhY

Hep

J‘a
59
Sl
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& w0

(8)BO-ACAS: 1§t 4 5.(ACAS)zc 4 (7.1 % TCAS) » j£_2014 &
19 1pAzfdpecie s mi f s Hm»r 2017 #10 1p
RS ES &

(9)BO-SNET: R it 24 » 1% cefp rR 857 ~ 178 2 8 (2 fig
X 23 REE (MSAW) 1 -

(10) BO-TBO:# R T (FF)E A NAF P 2L g4lhi BRI R
PRGSO R ABEABES R - LU o Y Scdypdd
TR AR PERBRE FOEFNS O T RFEERESET
Fd o G Mgt P RTEE £ ARE R Y R PR
HHMAME > F e AL 4 o

BRI ATED (F2B2):

(1) BO-ACDM: %3~ CDM > %gr.! 3 HRATIRM T 0 X RS HE (T
BB 2 AR W TRZE ZREMA TR EA AL
%o

(2)BO-RSEQ:iaig & * £ 5 » 1 * F|H ¢ 12 (AMAN) 2 3¢ 12
(DMAN) #25 > p 8 L E R HEFFIFEAE - G E 2 335
B FAKE o

(3) BO-ASEP:B fa#uff - 41* ADS-B 4% = gl = B 2 T 4R o

(4)B0-CDO::z £ T 5 s# |+ ¢ 52 5 - ICAO % zid 4 ™ *5 # iv(CDO)
PRRRAGEAD S RBEELTHESE (CFIT) 30
2% Do TR U LB R T o

(5)B0-CCO:#c & 3358 14 27 52 % » ICAO % % 4 = 2 3% 17(CCO)
B RBAE IR o JRSR AR P

50



MFEHEFFED (F3FEL):

(1) BO-WAKE: % i i it 4 & in FE e de ] B > 3 8 & Scfd b on IR
REFEARR > NS AR E RO R o

(2)BO-SURF:#% = 53 % 2 o

(3)BO-OPFL: ¢ * ADS-B st & 7=l /7t 45 A 2 JE 18 B £ 4 (7B

A5 e

5.3 &z BNy g B

1. ICAO #a#s Fug 5 (R Pl iw
ICAO #2009 # 7% 13 MF R harit ¢ - B4s0 23
7% ¥R 2% (ICAO Global Framework on Aviation Alternative
Fuels ,GFAAF) » #2009 # 2% 3 B & S a4 (* &4 175 % iR
B 7R iR 1 R 4= (ASTM D7566-Standard Specification for Aviation
Turbine Fuel Containing Synthesized Hydrocarbons) > # 2010 # 42 % 1
EHEF PR 2 s AL A T FERAKR
Rt 2011 E % LEE F RS 2 4 02013 & 3 2 i ST (e
H-fedd drgr )i % Rl 2014 £ 5 21 R AP R EE B
door FR R S F B 2016 £ 3 5 B i i 3 ASTM D7566 2% 3% >
Pl A, ¥ g 2 B RS TR A w G PR B AT
B8 2 KA M B SEcB 55 7)) Y IRBR%EE
4 i k84 (International Renewable Energy Agency, IRENA)3#+. » 2
59 BRFLFRFZEE & T9%)E T R-€ KT AFF AR ¥ ok
37 B R FLZ E R § 3% 5 A WHHI TR T £ L kRahi

* o
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2009 2010 2011 2012 2013 2014 2015 2016

*ASTM D7566  #First single- e First Flightpathto  #First regular ~ *21 airlines *0slo Airport  #Fifth
Approved engine commercial a flight used in Norway pathway for
#|CAQ GFAAF propeller flights Sustainable operations alternative became the alternative
Launched transatlantic  operated Future, an using fuel on world’s first jet fuel
flight from using biofuel  ICAO special alternative commercial “bioport” by approved on
Canadato Rio+20 fuel began flights offering 2.5 14 April
Germany global between million litres 2016 and
powered on initiative, New York, of aviation Los Angeles
biofuel the first-ever  United biofuel international
series of States and annually to airport in
connecting Amsterdam, its users the United
flights Netherlands States, will
powered by have more
sustainable than 56.8
alternative million litres
fuels, on of aviation
which the biofuel
ICAO available
Secretary overa 3-
General, year period
travelled
from
Montréal to
Rio de
Janeiro

7 % #&:1ICAO Environmental Report 2016

B 5.5 ICAO . # frug B 1~ il B4R
SkyNRG 2 & & * 22 2010 & > £t 2011 &% 5 1 % 7 ¥4 (iF
?;?2 TG ) B S 2 R o SkyNRG ehE 2 ¢ da R AL S P
Aty PR ARG A IR A Al o £ 4 b
7% 02012 & SkyNRG &2 KLM & i® > $x 41— w4 Froegl
3+ 4] % 5| (KLM Corporate BioFuel Programme) - % & ABN AMRO >
Nike £ Accenture % & ¥ 35 & » B #H F A 4 TP i
L fF A S AP TR BB R KLM B R 6 -fr b A
i JeA ey e gk - R L S
2015 & SKyNRG #“Mt m B 4ol i7- Bl g ivtd TH#% 4L 4
(Fly Green Fund) »i& 1 & £ ¢ .4 NISA £ Karlstad #35-+ | £] =
H ¢ i ¢ 32 Swedavia, SAS, KLM, Braathens % > # 1 & & = ¢ gLg_
GRANF A UM EHTEFFREBR NI R BEALE IR
A NP E RS S 0 FAE T AR - 3 LR
P a AFe A E A LLETHIE P EBAFFR b’“r*ﬁ
MaEflEApM A = Fy 422 faél 7 Fly Green £ 4

EF

XN
)
i
>z
R
=
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Pt - SR L O F 0 oM F ERDAT G R4 TR T AE R A

LREMF 5 eEPE -
2. B dde g R N kL R

(1)2016 & 3 * » £ W= & 4G o 7 B4e it ARSI ¥ %
e R TE A sy L ek R ey S VIR Dol I LI AR T
YRR E B e i AT Aoty AR S B A & AR S S o 15,2018 &
RN S S SRR s PR IR L N
Fag SR 2 S A =0 B I et 2?&@]&1@%2 S e

() RH AT ing 2017 £ 5 F - F 3 2 LUk > F 2 23R4
B#A iR FAR A Sl - c sy e B
BT E 4 %R Geveolnc BEF £ 17> 4822 pEE &
B AR R Y T2 feg § O o B EAY A SRR
John Borghetti % 77 » 8% sy o @ BRIET £ 4 ¥R E F o F
ERTERL 3 L S U S SRR S S T N S R
S IR et Sl SR e RS NS B R o R o S Y
TLEEERP ALK RASIR FHY &3> 4 W vl o

(3) 3k # »v 78 M IR W ME A G PR FToc B ST B F B ATAc L R S
b (CAAS)& i g3 2017 4 57 1 p B4 earsnii i &
AFrseH e P e fiésmt >33 B2 ﬁPF’“F\ HiE- k75X
12 % " % ¢ 2 %457 | (Green Package Flight) - M % ¢ £ 2 4nT |
MATELBR AT N BV S ehgp ¢ ¥ 4 A350-900 4 # 0 H_ >
R AR E R AR S & A8 R ST (T
SQ31 #rrig * 3 i fig 2 7?3 5F§’§(HEFA ;- fEAEE * E2 @

Bl 2 AR A F R B Ssy Y R & i .

(4) 4 AltAIr b o> & 2 & et 2 Frokgd > ed SKYyNRG £ 1 fF 4

£ 2 2 (NAFCO 5 @ Rl&u (AT4e ) A2 F o 25 2 7)
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2 EPIC 2 @ £ 1vi@# T 4L o

(5) 1995 B % 4oz B i 1 § (IATA) > A 2 ool £ - g § g &
& o T O E Ay E ot 0 2011 42T ¢ B

a3

FRF - RI VAT >R TP e TAIIRHE T B R E
#
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$ 2% REEEHEEEARE PN

6.1 23k 3% #4I( GMBM)H » R Fi-

ARA XSG O (FA s £ OE)ord A a4 A39-3
PLEARE P B AR o AREEZLICAO € o ek
B3 42 TR RERS G TR E RG] A R
CORSIA-F 4778 I igante » ¥ avm [RAp B34 T b *& o

ICAO 373t 2017 # & = = % B ~ 3F £ &2 % 3% (Monitoring,
Reporting and Verification, MRV) 1= ¥ 2 | » 2018 # id {32 % ¢ %5+ -
2019 ##H 7 - H¥ MRV ¥ & 5 3 %304
L SRS aag B @ % ~ R E > o3 B P E 2 § R

s
2. AFF R AP B AR M A AR 0 AR 0 R R D
m AR A

3. APR A RE BrF L Bdpt LR o

MRV S_CORSIA R *5 1€ & FhA# > | Poe iy F R 5 3
T E g Fp @«1"%%;‘:@@%%@ I iEsRE E Y T MRV ST
?@ﬁiﬁﬁ~gmx%%iﬁm’% FHER AR IR
Loy f fhien s RERPMRV i & £ F e o b
BIF 5 ey 25 > ICAO 2 E § #-3% ! IR § B AR BRI
frid ik % o

Gt kAL AW E 2 CORSIAMRY & 5 &= Fp 4p M 17
P2 ARG TE g P G Ao R T ET RN ER
MR H S RBEE IR M FIREE -
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6.2 WAL & 7 & bl AR R AT 3

SEREP v RS WHRARE KR F AT I
Eurcontrol(Small Emitters Tool)#% i 2 #it 83+ & oy B2 s g > 4
B bR ER A R A 0 A S Ese (1,000 22 2T )~ ¢ 42(2,000
A2 LE) s £AZ(8,000 2 4 b) o FIEHE 4 EAARUE 74T (b 2
6-1~6-4) > & Bl 5 & A -F B (EAR) s - w (P AR) S B A -FTAHE (P
A2) ~ A AR (R ) ©

# 6-1 & - sl & TR

s il ICAO Code | HEBE(KmM) & fir 8 ASK

Boeing 777-300ER(1) B77W 330 265,650
Boeing 777-300ER(2) B77W 358 288,190
Airbus A321 A321 184 148,120
Airbus A330-200 A332 805 252 202,860
Airbus A330-300 A333 309 248,745
Boeing 737-800 B738 158 127,190
Airbus A350-900 A359 306 246,330
Boeing 747-400 B744 384 309,120
rEE G I o

1062 4 -F 0 B A TR

s 7 ICAO Code | FEREE(Km) | BEArE ASK
Airbus A330-300 A333 309 673,929
Airbus A321 A321 2,181 184 401,304
Airbus A350-900 A359 306 667,386
Boeing 747-400 B744 384 837,504
AFTY I o

% 6-3 4 A -Frie s s AT
s ICAO Code | FERE(Km) | BEfir# ASK

Boeing 777-300ER(1) B77TW 3,219 330 1,062,270
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Boeing 777-300ER(2) B77TW 358 1,152,402
Airbus A350-900 A359 306 985,014
Airbus A330-300 A333 309 994,671

AR

2064 - A TR

Ry ICAO Code | HEBE(Km) PEAL 8 ASK
Boeing 777-300ER(1) B77W 10919 330 3,603,270
Boeing 777-300ER(2) B77W ' 358 3,909,002
rEE G I o

B 6.1 5 ‘EAzss (4 A -4 B)  PRAFPIBAl G THE 0 LAY
Boeing 747-400 # & ¥ &% 5 125.1(g/pax-km) > @ & 4P| 5 Airbus
A321 ¥ Boeing 737-800 > H R g & & % 5 80.2(g/pax-km) £
80.4(g/pax-km) - & ** Boeing 747-400 3 #& & AT s o @ B4
Boeing = & = 2 & 3% A L4 FIL Z A 48 7 30 B B sl
Homa b o ¥Rm R BT 2 AR o A AP R R R
Airbus A321 ¥2 Boeing 737-800 > :£ 3] 1.6 B2 % o ¥ ¢t EF 1L Z i
AR AT BEAGE E BT B B 3R4ZE 100(g/pax-km) -
H P 735 Airbus A330-300 i) #F > 2Z s A1 & 7 7 88.8(g/pax-km) >
FHm o B ALy 2 e R RRTE o

B 6.2 5 ¢ A2SR(R -0 ) JRIFTWAlF 45> 248737 1
Boeing 747-400 # & ¥ &% 5 105.1(g/pax-km) > @ & 4P| 5 Airbus
A321 ¥ Airbus A330-300 > H R g & 4~ %W i 66.6(g/pax-km) &
75.6(g/pax-km) » @ 3Zfns ek € 42 % 100(g/pax-km) > ¥ 5 Boeing
747-400 - ¥ ] 6.3 5 ? ARAA(F A -Rr4e ) PRAFOISAlG 3480 &
¥ ¢ 11 Boeing 777-300ER(L)£ # & & & % 94.5(g/pax-km) > # i ¥
- REG B Bk 1 358 BRE R E B 'E 5 5 87.1(g/pax-km) >
A BUA B AR A % Airbus A330-300 0 H R g B A W G
73.1(g/pax-km) -
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Rl 6.4 & & fzinsi (4 #L-:‘%%éﬁé) CPRFFAMEAI T G 1A g
Se ROy 20 4% 5 330 BE 358 B i~ #k - Boeing
777-300ER(D) & & & 3 = 88.9(g/pax-km) RmE Y - RIRG B
i et § 3 368 B pF o RAE RIS 5 8L9(g/pax-km) o F i —g
ZEEF % o ¥ d B 6.5~F 6.6 7 IR F g B (TIEYARE FF o
H > (g/pax-km)#r# 22 g & #3F F R0 o
BALA T BT 20 © @ ahi s BT Bale (AT i
P o 7 i 19§ 384 153 4e Boeing 747-400 %454 »c 3 P B i £ 0 23R {8
F i pRPATHLAT R > P& FERPERE - TR Rk

£ o
__ 1400
£ 125.1
c;é 1184
120.0
O
E 109.1 105.5 110.6
% 100.0
=
80.0
60.0
40.0
200
0.0
Boeing  Boeing  Airbus  Airbus  Airbus  Boeing  Airbus  Boeing -
777- 171- A321 A330-200 A330-300 737-800 A350-900 747-400 RE
300ER(1) 300ER(2)

F16.1 -4 b s & 459 H eptpn g
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x100.0
80.0

60.0

PEbR 2 (g/pa

40.0

20.0

0.0

105.1

94.2

66.6

Airbus A330-300 AirbusA321  Airbus A350-900 Boeing747-400 2

F6.2 47~ m b f 2 8 nptdt o B

100.0

80.0

60.0

P& (g/pax-km)

40.0

20.0

0.0

945

871 J1.1

Boeing 777-300ER (1) Boeing 777-300ER (2)  AirbusA350-900  AirbusA330-300 f#&%!

B 63 4 -ATse st buat £ 8310 g R

92.0

88.0

Fhix 2 (g/pax-km)

84.0

80.0

76.0

88.9

Boeing 777-300ER (1) Boeing 777-300ER (1) 4%

B 6.4 & A -t fimins & 3 ¥ p g
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o

1184
120.0

100.0
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80.0

60.0

40.0

20.0

0.0

3,219 10,919 FEHE(km)

B 6.5 #7] Boeing 777-300ER # [ fEdg ™ sl §

100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

0.0

HEB & (g/pax-km)

2,181 3,219  FEEE(km)

B 6.6 7] Airbus A330-300 7 = FEAE™ p £ 2§

6.3 I F * Ry O F MY TP

mBfEARATH AP Y HRAL FES AR FE T
BN 1 7Ry T4 A4 0 A0 0048  ? K AR A B3
W FINER 4 ERSEFEAN o Au i d - B (EE) s £ -
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Bo(PAR) s R AR (Y AR) AR AR) ) Y RS
A A kg5 ICAO i Bl F AL (731 5 (-2 6-5) -
4. 6-5 ICAO Fg:pA 2 % £ 37(2020~2035 #)

b hgEE e 2020 # 2030 2035
A 8 15 20
ERFR(B ) 20 33 40
Hr:1 3=
AET G ORI .
1.4 A -4 B i

MR AR BRG] e T R 453§ E > 4~ %W 5 Boeing
777-300ER ~ Airbus A321 ~ Airbus A330-200 ~ Airbus A330-300 - 12
Boeing 777-300ER % x’;v»J(%szﬁil 6.7):2020 #~2035 & A A XA FHB T >
BEPER R R GLFES A 08%-21% @ hEREFET AP
Pe gl ig & & 2.1%~4.2% ; 12 Airbus A321 % i (4- ) 6.8) >
2020 £~2035 # A AR T MBI E T NI FES A
0.6%~15% > @ L EBMHHT AP E ¥ 9L FEL A
1.5%~3.0% ; ™ Airbus A330-200 % 'm](%u«%] 6.9) » 2020 & ~2035 &
BANMEFET O ORPELE P L FESK08%-1.9% 5 IR
FET o RELE Y O FES A 1.9%~3.8% ; 12 Airbus
A330-300 % tﬂj(&r@ 6.10) - Ltzile\'r%b?‘bf TP LRl FE
= A 0.7%~1.6% @ AEEERT MBI R I FELA
1.6%-~3.3% « Jeh#ild T 0 A KRB S F PR £ 5%L P -
d 4fFEWA L4 0 H A Aitbus AS2L st 5 3 % X ) § 18
S A w A DA S P ES AP RS A
™ Boeing 777-300ER #7] % & » @ Airbus A330-200 7 &g+ Airbus
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A330-300 % - # i & & F] 5 Airbus A330-300 3 $ir 2 £ 4 o

Sy G4 147U - Boeing 777-300ER AR AR
45,000 Sp—— 4.5%
— 5 5
FT o —— 2t 4.0%

—— R -

35,000 SEET S L 2% 3.5%
30,000 l////, 3.0%
25,000 ////, 2.5%
20,000 - 2.0%
15,000 - 1.5%
10,000 - 1.0%
5,000 - 0.5%

0 - 0.0%

20204F 20304 20354

F 6.7 £ -7 i sk Boeing 777-300ER 4] gt 257 5 4

HEHY 4 H& 7Y Airbus A321 AR B AR
16,000 3.5%
O A
14,000 | p—fHEEEER) - 3.0%
12000 |t
' — B S - 2.5%
10,000
- 2.0%
8,000
- 1.5%
6,000
- )
4,000 1.0%
2,000 - 0.5%
0 - 0.0%
20204F 20304F 20354

B 6.8 & -7 i #ukl Airbus A321 8 J) st ic i g 3 *
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Sy 4 & AU - Airbus A330-200 T R R AL 1
30,000 4.0%
0 E GEAR) 3.8%

i / - 3.5%
25,000 U ) )
— EAEELL 2o
o JEE S P

20,000
- 2.5%
15,000 2.0%
- 1.5%

10,000
- 1.0%

5,000
- 0.5%
0 - 0.0%

2020ﬂ5 2030&3 20355i|3

Bl 6.9 & # -7 ik #es Airbus A330-200 5 A st 273 7

Sy 4 &Y - Airbus A330-300 SRR B R AL B
30,000 3.5%
—icxy
o 1 L) - 3.0%
25,000 ’
— EAEELLL
— R L - 2.5%
20,000
- 2.0%
15,000
F 1.5%
10,000
- 1.0%
5,000 L 0.5%
0 - 0.0%
20204F 20304F 20354F

] 6.10 4 /-4 % 4k Airbus A330-300 # 3| sk 2t g 3

2.4 A-= o AR
AR ARG B0 F AT R 23] 8 0 4 w5 Airbus
A321 ~ Airbus A330-300 - 12 Airbus A321 = & (4] 6.11) - 2020 #
~2035 & BAAFRT L E T L FES A 0.9%~2.2% >
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m ik

Airbus A330-300 % & (4l 6.12) 2020 £~2035 & A AFHRT
BAEREET O RE R

R B
25
"R

d 27]’@_“@

BT o R

B FE

¥ ‘JP“

&2~ 09%~23% @

&N 2.2%~4.4% ; 1

’

4§ i@ G\%23%~46%o;r*%ﬂm<ﬁ* RS L AR

A 5%z p o

R

EXZE

Airbus A321 & g4 3¢ Airbus A330-300 %
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RSB
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B 6.11 4 - v sl Airbus A321 3 s it
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TS A e
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$EPY S 12 Airbus A330-300 R R A

70,000 — 5.0%
T {E )
£0.000 % ) - 45%
} —
YN[ o
1
50,000 / - 3.5%
- 0,
40,000 3.0%
- 2.5%
30,000 o
20,000 - 1.5%
- 1.0%
10,000
- 0.5%
0 - 0.0%

20204 20304F 20354F

Bl 6.12 & #-= v &4 Airbus A330-300 % 4| st 2z #7 3 7 *
3.4 A -AT4e B LR
P AR B L B AT £ G LEE ¥ % Boeing
777-300ER - 2 Boeing 777-300ER % i|(4- ] 6.13) » 2020 & ~2035
ELAAFRT OBMEIL TN FES A 13%-33% @
BLFB T »BEIL 3 9L FiE S A 33%6.7% -

i R #&74-Boeing 777-300ER A B AL
140,000 8.0%
T (E (EEAR)
TiR(EEEE) - 7.0%
120,000 — 0%
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1400 ea (.I' ear \
1.000
500
P—— unllllll"
& &

J’@‘ﬁ"@é"»‘»“’fﬁ o

M Indirect Emissians from Electricity Generation
M Rozd
Rail
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5 M intzmational & Coastal Shipping
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GHG Emissions [GtCO, eq/yr]

Total Direct and Indirect 2.9
(Total Direct 2.8) Lioos

Figure 8.1 | Direct GHG emissions of the transport secter (shown here by transport mode) rese 250% from 2 8 Gt C0,eq worldwide in 1970 10 7.0 Gt CO,eqin 2010 EA, 2012a;
JRCIPBL, 2013; see Annex I1.8).

Mote: Indirect emissians from praduction of fuels, vehicle manufacturing, infrastructure construction etc. are not included.
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HE TR AR E R EERT -
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IATA IBAL ICCAIA
ICSA IFALPA UNFCCC

Table 1. CAEF Momber States and Observer States and Organizations.
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BEm

— 2B RIFHE NH (Impacts and Science Group, I1SG)

— P B S/ [N4H (A viation Carbon Calculator Support Group,
ACCS)

— 2T B S 3% /)N 4 (Forecasting and Economic Analysis
Support Group, FESG)

—TAE/NGH 128 23 S - filr s (Working group 1, WG1:Aircraft
Noise Technical Issues)

— T AE/NeH 2 #8355 B = 28 42 /F (Working group 2, WG2: Airports and
Operations)

— TAE/NGH3HERE: Sl (Working group 3, WG3:Emissions
Technical Issues)

— B RIREL T E/NsH (Alternative Fuels Task Force, AFTF)

— BRI E T T/E/)NéH (Global Market Based Measure
Technical Task Force, GMTF)

Altemative Fue Global MBM

Noise Airports and Emissions
Task Force Technical Task Force

Working Group Opecations Working Group
Working Group

WG1 WG2 WG3 ‘ AFTF GMTF

CAEP{E#4m4H
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g

— Optmistic Scenario -

Final Quantity to Offset after
Adjustments
(in tonnes of CO, emissions)

2020 2025 2030 2035 2040
Final Quantity to Offset after adjustments

Optimistic Scenario - 142 188 443 590
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B 2IRMEEHEH( GMBM)REAE
~CORSIATF HEitE-A39-3 _(9)

® M F(Pilot phase):2021~20234F
® 55— [ B (First phase):2024~20264F -
® 5 [ E(Second phase):2027~20354F -

—CORSIAEHE#52-A39-3 _(9)
O R BB — PR E B @ H S -
O [BEFHS A Metrz —%& » KRB -
v 2018 FHEEMiZE R EHEE 5 2 ERAERTKS0.5% LA -
HYEZR -
vVRTKsH & 2 8HEF - BEfAT90%NEIZ -

11

—CORSIAER52-A39-3 _(9)
® (K FFZE BN 5% (Least Developed Countries ,LDCs)
® /)N ELIBLFH % J1 7 27 (Small Island Developing States ,SIDS)
® AR &% 11 B 52 (Landlocked Developing Countries ,LLLDCs)

—CORSIAHEERRE-A39-3 _(12) ~ (13)
® TR ILHIMZE A FEIFIB3E R R - (AR ENEE20204F
ARDECERY0.1 %0 - R EREAIAEH] -
® iz /N EIEF AR AR HIBRBCE A E110,000 20 -
® fiji 2= g5 i AL TREE 8 (MTOM)/INAS, 7004 T
® ifE{T NIEEFE ~ B ~ JHIGIESE -
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~CORSIAMiSRE H#EE-A39-3_(10)
® LS BRI E > BN AR B B ECORSIAGEA -

O States participating in CORSIA
O States not participating in CORSIA

13

CORSIA#&#&"‘ 8 X-A39-3 (11)

An aircraft operator’s offset requirement = [%Sectoral x (an aircraft operator’s emissions covered by

CORSIA in a given year x the sector’s growth factor in the given year)] + [%lIndividual x (an aircraft

operator’s emissions covered by CORSIA in a given year x that aircraft operator’s growth factor in the given

year);

R B IR R=[A £ F A v x($ & P CORSIA L F ey By T X P xR T E >

A ¥ i L rﬂ+ I+ B35 8 F A v x(4# 2 > CORSIA i ¥ e B 18 4 e B x T i Pang

B F L 7))

where the sector’s growth factor = (total emissions covered by CORSIA in the given year —average of total

emissions covered by CORSIA between 2019 and 2020) / total emissions covered by CORSIA in the given

year;

A %R £ T3 (4% & > CORSIA®E ¥ ehih 4 2 £ -2019 X 20204 ¥4 ¥ eh 3o 4c £ )/ 2 i

» CORSIA*Tid ¥ rhjtdt2c

where the aircraft operator’s growth factor = (the aircraft operator’s total emissions covered by CORSIA in

the given year — average of the aircraft operator’s emissions covered by CORSIA between 2019 and 2020 ) /

the aircraft operator’s total emissions covered by CORSIA in the given year;

ﬁm;p By T*f e £ F]F =(4F 2 # > CORSIA#& F e % kR ff AP -2019% 20204 i F ih
3%’@—?{1 g )/ T & > CORSIAE § ihing By E‘Jﬁ Wp g

where the % Sectoral = (100% — % Individual)

A EIAF A =(100%- B 5 3RAF A L)
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W where the % Sectoral and % Individual will be applied as follows:
P OAEIA P A B BELINAT A EF T IR
i) from 2021 through 2023, 100% sectoral and 0% individual, though each participating State may choose during
this pilot phase whether to apply this to:
2021~2023#% > & ¥4 F A v 5 100%E B8 F A S 0% 0 AR B R4 R R EE G 5
a) an aircraft operator’s emissions covered by CORSIA in a given year, as stated above, or
# 9 (> CORSIA“HS F ching BHEF £
b) an aircraft operator’s emissions covered by CORSIA in 2020;
2020 CORSIA##jd: F chinz FH EF
ii) from 2024 through 2026, 100 % sectoral and 0% individual;
2024~2026# » A& £ 304 F A v 100%8 B BI04 | A Y 5 0%
iif) from 2027 through 2029, 100 % sectoral and 0% individual;
2027~2029+# » A& £ 304 F A v 100%%8 B B304 | A 5 0%
iv) from 2030 through 2032, at least 20% individual, with the Council recommending to the Assembly in 2028
whether and to what extent to adjust the individual percentage;
2030~2032# - 2§ ¢ #-72028EF v *x R I FHBRINAF AV IFTAL > T 0 520%
v) from 2033 through 2035, at least 70% individual, with the Council recommending to the Assembly in 2028
whether and to what extent to adjust the individual percentage;
2033~2035# - 2 F ¢ #-72028E v *x R E FHBRINAF AV IEAL T ET70%

15

—EREHETH
OSSP B (P R34 HH)
A7 3 HH $% S+ 7 3£ (Sectoral) | (T > & 2 H & 20 i = (# £
(Individual) ZF

2021~2023 2024~2026 2027~2029 2030~2032 2033~2035

0 SFREA
v HEAEEE2019~20204 2 FHSHRR R

v 2021~2029%F:
ﬂ;f;g?;i?i?&zE%&ﬂYfEﬁ@CORSIA%%U P R B E***g”:j‘:g ﬁ:ﬂg;’g”*’“
ARZE A THEIAT (=08 x P39 73 BT 28 7 3 2 FEICE+0.2 x{EHIRTZE A T 2 HI

v 2033~20354F:

FlZE A FHEHGTE=0.3 x PRI 22 A 26 2 HEICR 0.7 x{ERIRTZE AT 2 HRiR
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o 2019~20204F 20224 20334
R E HER & HEE
ABIfZE EESE 820 860 890
B2 A EIA 70 85 100

BEAT E /A

® D0224FRIZE A EIATRHAZK =
v'85 x(860-820)/860x100%=3.95 (5 /\ 1)
® D0334FERMIZE A EAMTRHAZIK =
V100 x(890-820)/890x30%+

100x(100-70)/100x70%=23.36(E5 /1)
® U F e (RS (Individua) T AF: » 20335/ 22 A 5] AR HA S K=
V100 x(890-820)/890x100%="7.87 (& /i) AR
15.58 2\

db/

—CORSIAE B F(-A39-3 _(16) ~ (20)
° E%%%@%@ﬁ%%i’ééﬂ%Eﬁa@%ﬂ%%&%ﬁﬁ%m%
® [CAOG R I — B4 —Ayth st fit g - 7202115 1H 2 A1
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® X H(g B EDIZIRICAOMIEE » s 1B bR s e (i
ﬁ)éfﬂﬁ%ﬁéﬂﬁuz\%m%ﬁt » BB S INH AL MR E 27
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