J. Korean Soc. Transp.
Vol.35, No.3, pp.247-259, June 2017
https://doi.org/10.7470/jkst.2017.35.3.247

pISSN : 1229-1366
elSSN @ 2234-4217

Received: 15 May 2017
Revised: 20 June 2017

Accepted: 27 June 2017

Copyright ©
Korean Society of Transportation

This is an Open-Access article distributed under
the terms of the Creative Commons Attribution
Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use,
distribution, and reproduction in any medium,
provided the original work is properly cited.

ARTICLE

OFA|O} 2R E3I0| A{HIREFRAL LIEQIT £

Analyzing the LCC Network at Asian Major Airports

BAE, Hyeon Jun * PARK, Yonghwa" - KIM, Young In

Graduate School of Logistics, Inha University, Inchoen 22212, Korea

*Corresponding author: air@inha.ac.kr

Abstract

This study analyzed the network of low cost carriers (LCCs) to investigate the structural
characteristics of airport networks. 71 LCCs in Asian major airports from January 2010 to January
2016 were queried from the SRS Analyzer Schedule Database of IATA's Airport Intelligence
Service, and analyzed international routes excluding domestic flights. We analyzed the network
connection mechanism focusing on Incheon International Airport, Hong Kong, Singapore, Narita,
Kansai, Pudong, Kaohsiung, Gimpo and Jeju airports as well as structural changes in the LCC
network using four centrality analysis concepts. The outcomes showed that the LCC network is
formed in these airports and the density of connectivity to other airports increased. In recent years,
LCC has launched LCCs-Alliances and would be considered to operate a hub-and-spoke network.
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Figure 1. Annual growth rate of LCC passenger throughput
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Table 1. Passenger throughputs and share rate of LCC at the major airports (thousand passengers)

N 2010 2011 2012 2013 2014

t

PO TTCC @)  Total LCC %)  Total LCC %) Total LCC %) Total LCC (%)  Tortal

ICN 1067 33479 2010 35062 3545 38971 4885 41483 6168 45512
3.2) 5.7) ©.1) (11.8) (13.6)

NRT 270 26925 340 25534 1493 28765 2861 30024 4524  31.905
(1.0) (1.3) 5.2) ©9.5) (14.2)

PVG 146 30141 2407 36425 2863 39174 3189 41060 3855 46733
©.5) 6.6) (7.3) (7.8) 8.3)

HKG 2483 38362 3129 44286 3273 46611 3498 48589 4340 54,522
6.5) (7.1) (7.0) (7.2) 8.0)

CDG 4108 42784 4672 AT348  AS60 47435 4444 ATA02 5241 51269
©.6) 9.9) ©9.6) 9.4) (10.2)

FRA 603 35723 658  30.646 496 40798 701 41152 836 44599
1.7 1.7 1.2) .7 (1.9)

LHR 492 52988 535 58704 713 60,149 671 61816 1151  63.176

(1.0) (0.9) (1.2) (1.1 (1.8)

source: Incheon International Airport, Airport Traffic Report, 2011-2015.
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Figure 2. Visualization of airport network of LCC in 2010
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W slEFFEe] AHAQ A8 Bart v 52 AR FAEQL FF AH[EFTA FHA(LCCs
alliance) @ FSCE¥2] -5 (code sharing)7} B-% sl XItkH LCC HES T SHofA] w2 22g/do] 7]
e g E & 4 Sk
opzjelo 2 A FFHCJU)2 AFE7EF Ul AT AAIRA-RAT S 2 SA E] o] ofAloh 2] W 2|53} ate] &
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Table 2. Results of the network centrality analysis of LCC in Asian Major Airports(2011-2015)

Ranking Degree Centrality Closeness Centrality Betweenr}ess Eigenvec.tor

Airport  Inbound Outbound  Airport  Inbound Outbound Centrality Centrality

1 HKG 1,948.77 1,980.99 HKG 0.610623  0.615080 SIN  0.398384 HKG 0.615107
2 SIN 1,824.27 1,864.56 SIN 0.577164 0.583155 HKG 0.298446 PVG 0.472125
3 PVG 650.521277 652.154255 PVG 0.533329  0.535022 ICN  0.207129  SIN  0.390645
4 ICN 582.952128 580.473404 KIX 0.528313 0.531646  PVG 0.145197 KUL 0.219529
5 KIX 382.042553  379.957447 ICN 0.512255 0.515388 KIX  0.102284 KHH 0.168354
6 KUL 328.680851 328.728723  MNL 0.484287 0.484287 CJU 0.080472 MNL 0.158434
7 BKK 243.606383 243.819149 KHH 0.482899 0.485683  NRT 0.034229 BKK 0.143683
8 MNL  240.611702 240.776596 TPE 0.481520  0.48152 KHH 0.015123 ICN 0.129170
9 KHH  211.664894 211.468085 BKK 0.476079 0.476079 MNL 0.003125 PEK  0.120252
10 NRT 162.909574 160.079787 KUL 0.474738 0.477428 TPE  0.003027 KIX 0.117362
11 CGK 154.510638 154.574468 DMK 0.472078 0.474738  BKK  0.002964 HKT 0.101691
12 HKT 137.015957 136.845745 CTU 0.466847 0.465558  CTU 0.002792 CGK 0.099261
13 TPE 126.478723  146.175532 CJu 0.465558 0.468144 KUR 0.002142 TPE 0.079616
14 PEK 120.462766 120.441489 TSN 0.463000 0.461731 DMK 0.002142 PEN  0.063225
15 SGN 108.085106 108.101064 XIY 0.463000 0.461731 CEB  0.002078 SGN  0.062423
16 PEN 90.409574  90.547872 CRK 0.461731 0.461731 MEM 0.002042 HGH 0.058072
17 SZB 79.877660  79.877660 BKI 0.461731 0.461731 SGN  0.002042 DMK 0.05477
18 DMK 79.148936  77.994681 CNX 0.461731 0.461731 TSN  0.001945 XMN 0.051655
19 CJu 77.095745  80.675532 HKT 0.461731 0.461731 XIY  0.001945 CRK 0.051534

20 CRK 65.712766  66.148936 DAD 0.461731 0.461731 JJN  0.001945 SZB  0.051294

Airport  BKI(Kota Kinabalu, MY), BLR(Bengaluru, IN), BKK(Bangkok, TH), CEB(Cebu, PH), CGK(Jakarta, ID),

Code & CJU(Jeju, KR), CNX(Chiang Mai, TH), CRK(Angeles/Mabalacat, PH), CTU(Chengdu, CN), DAD(Da Nang,

Name  VN), DMK(Bangkok, TH), FOC(Fuzhou, CN), HAK(Haikou, CN), HGH(Hangzhou, CN), HKT(Phuket, TH),
ICN(Seoul, KR), JJN(Quanzhou, CN), KHH(Kaohsiung, TW), KIX(Osaka-Kansai, JP), KUL(Kuala Lumpur,
MY), MFM(Macau, MO), MNL(Manila, PH), NRT(Tokyo-Narita, JP), PEK(Beijing, CN), PEN(Penang, MY),
PVG(Shanghai, CN), SGN(Ho Chi Minh City, VN), SIN(Singapore, SG), SZB(Kuala Lumpur, MY),
TPE(Taipei, TW), TSN(Tianjin, CN), XIY(Xi'an, CN)
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