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Abstract Airlines need to reduce their greenhouse gas (GHG) emissions because of the Paris Climate Agreement and ICAO
CORSIA. This examined the degree of the strategic responses to which the airlines have made and the problems in the emission
trading system (ETS). According to the analysis, the total amount of emission all the airlines made in the last three years was
116% more than the emission allowance imposed by the central government resulting in 10.7 billion KRW additional emission
expense. Airlines would also face an increased carbon cost due to the implementation of ICAO CORSIA by purchasing an
additional paid-in emission allowance in international routes. Although it is effective to retire the old aircraft early and induce
the brand-new fuel-efficient aircraft to reduce GHG emissions, it is impractical in the short-term due to the tremendous amount
of investment. To reduce the emission, airlines are washing engines, using ultra-light ULD and carts in the cabin, increasing
the use of flaps and preventing the use of APU. On the other hand, these are very limited measures for reducing emissions
according to the ICAO's mandatory emission target.
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Table 1. GHG Emission per year (Unit : Million ton C'O,eq)

Classification 1990 2000 2010 2014 2015 2016 2?;;12? 1?:3;2‘136
- 694.1
Total Emission 292.9 501.4 657.4 690.9 692.9 (100%) 0.2% 136.9%
0,
- 649.6
Net Emission 254.7 4422 603.0 6483 650.1 (93.6%) -0.1% 155.1%
o ()
604.8
Energy 2415 410.8 565.8 598.8 602.4 ®7.1%) 0.4% 150.5%
. ()
Industrial process 19.8 50.2 54.4 56.0 53.5 (75:;) -3.4% 160.2%
. 0
! 21.2
Agriculture 213 21.6 222 20.8 20.9 3.1%) 1.6% -0.1%
. ()
Land Use, Land-use -44.5 o o
Change and Forestry -382 -59.3 -54.4 -42.7 -42.9 64%) 3.7% 162.2%
Waste 10.4 18.8 15.0 15.4 16.4 (213';) 1.0% 58.8%
of 0
Table 2. GHG Emission per industry (Unit : Million ton CO,eq)
Classification 1990 2000 2010 2014 2015 2016 2?‘: CSr 'iglé ! ?:gei(:]:
Total 241.5 410.8 565.8 598.8 602.4 604.8 0.4 150.5
1A Fuel consumption 236.4 408.2 562.0 594.7 598.6 600.9 0.4 154.2
1A1 Energy industry 479 135.1 255.8 259.3 261.5 262.8 0.5 449.1
1A2 Manufacturing 76.6 129.9 161.8 194.7 189.4 184.3 2.7 140.7
1A3 Transport 355 69.9 85.4 88.7 94.2 98.7 4.8 178.1
1A4 Others 763 70.9 56.0 492 50.4 52.1 33 317
1A5 Unclassified 0.2 2.4 29 2.9 3.1 3.1 0.8 1589.9
1B Omission 5.1 2.7 38 4.1 38 3.9 3.7 -23.0
1B1 Solid fuel 4.8 12 0.6 0.5 0.5 0.5 22 -90.0
1B2 Petrol & LNG 03 15 32 3.6 33 3.4 4.6 1134.2
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Fig. 1. Top 10 CO2 Emission per Country (data from

UNFCC, 2017)
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International Aviation Net C0z Emissions [MT)
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Table 3. Emission Allowance of Airlines (Unit : Ton CO,eq)

1" Stage Year of Korean Allowance Unit (KAU) 2015 2016 2017 Total
Initial allowance 531,366 518,568 518,718 1,568,652
. New route 621 2,045 3,226 5,892
Korean Additional Early reduction ; 79,431 ; 79,431
Airline allowance
Safe operation - 3,627 138 3,765
Total 531,987 603,671 522,082 1,657,740
Initial allowance 311,043 309,026 308,737 928,806
. . New route - - - -
Asiana Additional Early reduction ; 21,452 - 21,452
Airline allowance
Safe operation - 2,322 - 2,322
Total 311,043 332,800 308,737 952,580
Initial allowance 191,954 187,311 187,114 566,379
New route - 47,091 43,539 90,630
Jeju Additional Farly reduction
Airline allowance arly reductio - - - -
Safe operation - 558 - 558
Total 191,954 234,960 230,653 657,567
Initial allowance - 154,032 153,871 307,903
= New route -
Jin Air Additional Early reduction -
allowance -
Safe operation -
Total -
Initial allowance 133,684 130,450 130,312 394,446
o New route - 22,965 58,967 81,392
Air Busan Additional Early reduction - - - -
allowance
Safe operation - - - -
Total 133,684 153,415 189,279 476,378
Initial allowance 112,701 109,976 109,861 332,538
. New route -
Eastar Jet Additional Early reduction -
allowance -
Safe operation -
Total 112,701
Initial allowance - 140,940 140,792 281,732
= New route - - - -
T-way Air Additional Early reduction - - - -
allowance
Safe operation - 468 - 468
Total - 141,408 140,792 282,200
Table 4. Overview of Air Transport Industry (Unit : ton C'O,eq)
KAU 2015 2016 2017 Total
Initial allowance 1,280,748 1,550,303 1,549,405 4,380,456
Additional allowance 621 264,660 206,438 471,719
Sum 1,281,369 1,814,963 1,755,843 4,852,175
Deficit 2015 2016 2017 Total
K A U 1,281,369 1,814,963 1,755,843 4,852,175
Emission (b) 1,744,662 1,879,351 1,887,720 5,511,733
Deficit : (a) - (b) -463.293 -64,388 -131,877 -659,558
Emission 2015 2016 2017 Total
Domestic routes 1,613,113 1,744,205 1,749,929 5,107,247
Building / Vehicle 131,549 135,146 137,791 404,486
Sum 1,744,662 1,879,351 1,887,720 5,511,733
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Table 5. Fuel efficiency per type of long-haul aircraft (source :

fuel economy in aircraft, Wikipedia)

Type Year Seats Flight range Fuel burn Fuel per seat
Airbus A330-200 1997 241 6,000 nmi(11,000 km) 6.4 kg/km (23 Ib/mi) 3.32 L/100 km
Airbus A330neo-800 2017 248 4,650 nmi(8,610 km) | 5.45 kg/km (19.3 1b/mi) 2.75 1/100 km
Airbus A330neo-900 2017 300 4,650 nmi(8,610 km) | 5.94 kg/km (21.1 1b/mi) 2.48 1/100 km
Airbus A340-300 1992 262 6,000 nmi(11,000 km) | 7.32 kg/lkm (26.0 1b/mi) 3.49 L/100 km
Airbus A350-900 2013 315 4,972 nmi(9,208 km) | 6.03 kg/km (21.4 1b/mi) 2.39 L/100 km
Airbus A350-900 2013 315 6,542 nmi(12,116 km) | 7.07 kg/lkm (25.1 1b/mi) 2.81 L/100 km
Airbus A380 2005 525 7,200 nmi(13,300 km) | 13.78 kg/km (48.9 1b/mi) 3.27 L/100 km
Airbus A380 2005 544 6,000 nmi(11,000 km) | 13.78 kg/km (48.9 lb/mi) 3.16 L/100 km
Boeing 747-400 1988 416 6,000 nmi(11,000 km) | 11.11 kg/km (39.4 Ib/mi) 3.34 L/100 km
Boeing 747-8 2011 467 6,000 nmi(11,000 km) | 10.54 kg/km (37.4 1b/mi) 2.82 L/100 km
Boeing 747-8 2011 405 7,200 nmi(13,300 km) 109 kg/km (39 1b/mi) 3.35 L/100 km
Boeing 777-200ER 1996 301 6,000 nmi(11,000 km) | 7.42 kg/km (26.3 Ib/mi) 3.08 L/100 km
Boeing 777-200ER 1996 301 6,000 nmi(11,000 km) | 7.44 kg/km (26.4 1b/mi) 3.09 L/100 km
Boeing 777-200LR 2005 291 4,972 nmi(9,208 km) | 7.57 kg/km (26.9 1b/mi) 3.25 L/100 km
Boeing 777-300ER 2003 365 6,000 nmi(11,000 km) | 8.49 kg/km (30.1 Ib/mi) 2.91 L/100 km
Boeing 777-300ER 2003 344 7,200 nmi(13,300 km) | 8.58 kg/km (30.4 1b/mi) 3.11 L/100 km
Boeing 777-9X 2020 395 7,200 nmi(13,300 km) | 9.04 kg/km (32.1 Ib/mi) 2.85 L/100 km
Boeing 787-8 2011 243 4,650 nmi(8,610 km) | 5.38 kg/km (19.1 Ib/mi) 2.77 L/100 km
Boeing 787-9 2013 294 4,650 nmi(8,610 km) | 5.85 kg/km (20.8 Ib/mi) 2.49 L/100 km
Boeing 787-9 2013 304 4,972 nmi(9,208 km) | 5.63 kg/km (20.0 1b/mi) 2.31 L/100 km
Boeing 787-9 2013 291 6,542 nmi(12,116 km) | 7.18 kg/km (25.5 1b/mi) 3.08 L/100 km
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Table 6. Overview of airline’s strategic responses (Source :

Ministry of Land, Infrastructure and Transportation)

Strategic Response of Airlines Efo;;ZisﬁE?;znclggozs
e Early retirement and introducing the brand-new aircraft 2899
(CS300, B787, B737-Max and etc.) ?
e Washing aircraft engines on regular basis 48
= ® Change to ultra-light ULD(Unit Load Device) for air cargo 9
® Change to ultra-light meal & sales cart used in passenger cabin 5
® Decrease engine power during ground maneuvering 49
e Minimize reverse thrust of engines when an aircraft is landing 27
e Optimize the use of flap to maximize lift or minimize drag in case 58
of landing and take-off
® Operate ATFM center : Manage air traffic flow of aircraft in air space 5
to prevent delay and to reduce fuel
e Double tracking of air routes : Implement of double tracking air route 89
to optimize air traffic flow
e Implement A-CDM system : Operate collaborative decision making
system at airport among government authorities, airlines and ground 72
operators
e Prevent the use of APU : Instead of using APU, aircraft get power during 38
the engine-off from ground power unit
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