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Analysis of the Changes of Liner Service Networks by Using SNA

: Focused on Incheon Port

Park, Ki-Hyun - Lin, Mei-Shun - Ahn, Seung-Bum
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Incheon port attained two million TEU of container throughput between 2013 and 2014 as a
third port in domestic container throughput. It opened a new port in Song-do, Incheon in June
2015 to prepare for the continuing increase in container throughput.Therefore, it has provided the
platform for being the major container port domestically and internationally. As the role of the new
port increases, the role and direction of the Incheon port liner service network attracts attention.
This study analyzes the centrality of the Incheon port liner service network by using SNA (Social
Network Analysis), which was introduced in the maritime economics area recently, focusing on the
Incheon port liner service network. We recognize the degree centrality, closeness centrality, and
betweenness centrality of each port and its effect on the Incheon port liner service network. The
study showed that for Incheon port, the centrality of the Busan port in Korea, and the Hong Kong
port, is high outside the country, This helps us determine that the hub of the Incheon port is nei-
ther Shanghai nor Singapore, which ranks first and second, respectively, on container throughput. It
is also helps us to know that eastern China's ports have not played a role of the hub of the
Incheon port until now because of the relatively low centrality of eastern China's ports,
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BAF 360,214 430,871 514,504 539,327 585,575 601,092 033,633 27%
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20084 | 3 BUSAN 8 11 19 | 201243 3 BUSAN 10 11 21
109 4 SHANGHAI 5 10 11g 4 SHANGHAI 7 8 15
3 SHEKOU 5 4 5 SINGAPORE 6 8 14
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20093 - 2013 y
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S oqen, oed Zz Adel Fol Mg Ae
Alnodere] A FPHel 714 e vEDD A

Ao} Fae AR

(F 1103 o] 2008 59%E 20159 6497}
Ags sle ZAdloly AH7)A HES I

A FAEE wAste 2 AFRE g4l i
EAE AHIS ALzt T, FAko] 4ol M F¢(closeness centrality)s= "§g/3e] 3l
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Aoz Uehton, 1 tleoz Ad, AEE A (out closeness)® FE=o] It} (838}, 2011,
o _
{ﬂ't{_ H]E%ﬁoﬂ}\i ?ié %_/]\j]/%]o] Zo fﬂ"ﬂ'*‘% 761“[‘ ?iéuc} L]-]Oﬂ/ﬂ 3—34‘:]31?1 xé(node)ﬂ]- 7]'77]’7’(}
MEAZ el we e guEs gghe g o0 AR DR UErie ol s g
5 = 5k 2~ o)
g 93 Qeg onsne Pu vEgael g o FE Eolsd @ gl
3T 1+ [ R=] =z fe)
gex 2 Jede @dse e deHe (B 12)% 2] 20084 SUFH 20159 687}
%] 3} = VAP o J
52 9 29, 2014) ol Ba AAY adeny 1 GHE He Aol i vEda
] Z2O}A]S HAIE = o)z
AN vELIAE Adge Assa gy, (10 UH TYRE wsel 4 @RS Faise
Holo] o oJFFES §AlEl= npubile] odke il ‘?ﬂé@l{ TERH™ Al 1HES Allst
1 9o oF 2= gt} I ZF, Fake] ARE Al e BeE
Bton, I ggor Hx, AVtE=E, A, 9
5 x|vl =o] vIWHSE =0 32 sl o)==
(2) ?—;‘(;]‘ %_Oo]-}\é(closeness Cerm‘ality) E—: E—Z] vy © ] LEH__{ E—H Eﬂg}‘e O]'J— AT
Ao Fl FHAUL

o] ] = =20k A] ﬁ =20k A]
2 lzdd| ww S 22 (2d| ww e
Out In =7 Out In =7
1 | HONGKONG | 46,316 | 45.833 | 92.149 1 INCHEON 41.86 | 38.298 | 80.158
2 BUSAN 40,316 | 45.361 | 91.677 2 SHANGHAI | 37.241 | 4252 | 79.761
20081 2012 - -
591 3 INCHEON 45.833 | 39.64 | 85.473 62 3 BUSAN 36.735 | 41.221 | 77.956
4 ULSAN 37.607 | 41.905 | 79.512 4 | HONGKONG | 41.86 | 35.294 | 77.154
5 QINGDAO | 32,117 | 42.308 | 74.425 5 NINGBO 36.735 | 35.526 | 72.201
1 INCHEON 50.588 | 47.253 | 97.841 1 BUSAN 38.462 | 40.441 | 78,903
2 BUSAN 48.315 | 47.253 | 95.568 2 SHANGHAI | 37.162 | 39.855 | 77.017
200813 _ 2012\d - -
109 3 | HONGKONG | 50.588 | 44.792 | 95.38 ne 3 INCHEON 39.855 | 36.667 | 76.522
4 | SINGAPORE | 37.391 | 40.566 | 77.957 4 | HONGKONG | 41,985 | 34.375 | 76.36
5 QINGDAO 34.4 | 43.434 | 77.834 S | SINGAPORE | 34.375 | 37.415 | 71.79
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1 | HONGKONG | 47.368 | 40.392 | 93.76 1 BUSAN 39.13 | 40.602 | 79.732
2 BUSAN 46.875 | 46.875 | 93.75 2 | HONGKONG | 40.602 | 37.5 | 78.102
2009 - 20134 N - =
59 3 INCHEON | 43,269 | 40,909 | 84,178 62 3 INCHEON | 39.416 | 35.526 | 74.942
4 | SHANGHAI | 42.857 | 39.823 | 82.68 4 SHEKOU 34.177 | 37.762 | 71.939
5 KEELUNG | 39.474 | 39.823 | 79.297 5 | SINGAPORE | 34.177 | 36.242 | 70.419
1 | HONGKONG | 48.544 | 34.247 | 82.791 1 | HONGKONG | 43.307 | 36.913 | 80.22
2 BUSAN 47.619 | 31,646 | 79.265 2 INCHEON | 39.007 | 40.741 | 79.748
2009 - . 20133
109 3 INCHEON | 49.505 | 28.902 | 78.407 109 3 BUSAN 37.931 | 40,441 | 78.372
4 KEELUNG | 39.683 | 28,736 | 68.419 4 SHEKOU 33.951 | 42,636 | 76,587
5 NINGBO 39.37 | 28.736 | 68.106 5 | SINGAPORE | 35.714 | 36.184 | 71.898
1 | HONGKONG | 47.17 | 52,083 | 99.253 1 | HONGKONG | 43.651 | 40.146 | 83.797
2 BUSAN 48,077 | 47.619 | 95.696 2 BUSAN 40,441 | 40,441 | 80.882
2010 - 2014 .
491 3 INCHEON 51.02 | 39.37 | 90.39 621 3 INCHEON | 39.855 | 40.441 | 80.296
4 QINGDAO | 35.461 | 43.86 | 79.321 4 SHEKOU 32,164 | 40.146 | 72.31
5 | SHANGHAI | 39.683 | 39.37 | 79.053 5 | SINGAPORE | 35.484 | 35.714 | 71.198
1 BUSAN 41,727 | 42.647 | 84.374 1 | HONGKONG | 44.275 | 38.411 | 82.686
2 | HONGKONG | 41,727 | 42.029 | 83.756 2 BUSAN 40,559 | 40.845 | 81,404
20104 20149
19 3 INCHEON | 41,727 | 36.25 | 77.977 109 3 INCHEON | 41,429 | 39.189 | 80.618
4 | SINGAPORE | 36.25 | 35.802 | 72.052 4 SHEKOU 33.918 | 42.963 | 76.881
5 | HOCHIMINH | 34,94 | 3625 | 71.19 5 | SHANGHAI | 34.524 | 37.662 | 72.186
1 BUSAN 40,58 | 40.876 | 81,456 1 BUSAN 41,667 | 42.254 | 83.921
2 | HONGKONG | 41,481 | 39.716 | 81.197 2 | HONGKONG | 44.444 | 3871 | 83.154
20114 20154 -
59 3 INCHEON | 41,481 | 36.364 | 77.845 69 3 INCHEON | 42,857 | 38.217 | 81.074
4 | SINGAPORE | 36,129 35 71.129 4 SHEKOU 33.52 | 43.478 | 76.998
5 | HOCHIMINH | 34,783 | 35.443 | 70.226 5 | HOCHIMINH | 38.462 | 37.037 | 75.499
1 | HONGKONG | 42,975 | 40,945 | 83.92
2 BUSAN 40.945 | 40.945 | 81.89
20114 N
N 3 INCHEON | 41.935 | 33.987 | 75.922
10¢
4 SHANGHAI | 33,548 | 37.956 | 71.504
5 KEELUNG | 34,667 | 35.135 | 69.802
T A FYAde] Aol gt e, ol e Aoy FrA F2E A Wi,
of He FNH spke Aol AL ol F AelN o] Erh(AEE 9 29, 2014)
2 Hug w2/ Gu3 Fsiel Eov] MAE
o] gl ofsf dA=Ho] A= Pt UEHZ W () Ate] T/ (betweenness centrality)
Al =A% = sule = oJake] B
il FAY Ao A= ke AHH Abo]  Z}A(betweenness centrality) & g A
A Qo] that Srel o] 7] wlEo| UES=

(node)o] A o] t}&

H(node)E Afoldl
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T & = 4 3 g AbelE 34 T = 4 Eakls AbelE 38

1 HONGKONG 972.4 1 INCHEON 1103.048

2 BUSAN 750.133 2 BUSAN 916,087

2008 5¥ 3 INCHEON 708.533 20124 69 3 HONGKONG 899.908
4 PYONGTAEK 213.867 4 SHANGHAI 566.123

5 SINGAPORE 198.5 5 SINGAPORE 540.849

1 HONGKONG 777.524 1 BUSAN 1092.538

2 BUSAN 775.071 2 INCHEON 1047.661

2008 10€ 3 INCHEON 683.465 2012 11€ 3 HONGKONG 947.789
4 SINGAPORE 270.655 4 SINGAPORE 930.36

5 TOKYO 164 5 SHANGHAI 547.035

1 HONGKONG 944,905 1 BUSAN 1169.649

2 BUSAN 849,312 2 INCHEON 971.18

20003 59 3 INCHEON 656.869 2013 6Y 3 SINGAPORE 950.608
4 SHANGHAI 198.188 4 HONGKONG 810.476

5 SINGAPORE 197.395 5 SHEKOU 257.543

1 HONGKONG 1094.276 1 INCHEON 1109.297

2 BUSAN 975.84 2 BUSAN 1064.687

2009 10¢ 3 INCHEON 793.84 2013 109 3 SINGAPORE 911.288
4 SINGAPORE 298.352 4 HONGKONG 892.556

5 XIAMEN 205.317 5 SHEKOU 513,017

1 HONGKONG 1160.602 1 HONGKONG 1102.579

2 BUSAN 996.001 2 BUSAN 1095.419

2010 494 3 INCHEON 820.421 2014 6 3 INCHEON 1091.563
4 SINGAPORE 319,212 4 SINGAPORE 864.847

5 XIAMEN 246,567 5 SHANGHAI 272,971

1 BUSAN 1451.712 1 BUSAN 1179.067

2 HONGKONG 1355.7 2 INCHEON 1150.88

2010 11¢€ 3 INCHEON 1148.614 2014 10€ 3 SINGAPORE 909.768
4 SINGAPORE 855.531 4 HONGKONG 854,675

5 DOUALA ¢] 57} 275 5 SHEKOU 391.785

1 BUSAN 1277.182 1 BUSAN 1430.181

2 HONGKONG 1233.554 2 INCHEON 1051.847

2011 5¢ 3 INCHEON 1111.514 20153 69 3 SINGAPORE 805.415
4 SINGAPORE 831.52 4 HONGKONG 744,244

5 DURBAN ¢] 57} 265 5 HOCHIMINH 419.996
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1 HONGKONG 1113.113
2 BUSAN 1021.847
2011 10¥ 3 INCHEON 864.572
4 LAEMCHABANG 406.17
5 SINGAPORE 403.58

F) dAFe] Fdgol Aol gyt glon, o= Il AHleld A7) F2E 48] WE .

A% AEE HYe AdoR Aol FPYe 4
o AR 9ol AAAW S BolAdr 548
A3 gl

E5 Aol

=N eAR =S ﬂ 27, 2014)
(% 13>F+ %ol 2008 SYHE 2015»3_ 6Lzt
= "oy A7 vE 2
Aol Ato] FA(betweenness centrality)S 4
sto] 2 AaE SRlsiEd dAAHE FEA, <
A AT A JdEES AQstal &7,
o=

L
Hato]l z&Hom AYE Sxjalu 9= Aom

A Qe 9

B
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N
2
o
°
il
of
ol
N
e
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o2 93 B ATl 2008 SYRE 2015
| 6g7hA JIHEFgE 718k ZEH oY A 7149
FREW UEHDE ez st A ddT
2] (Social Network Analysis)& AW A
4 A5E 83t EE=R
t o] s} o] gl FAd(centrality) F

A e ol

o,
N
o
o

4
o
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o

do
-0,
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off

Fol 2008 d%=FE] 2015 E71R 9
ARE B3 A3 20709 e oy A
A gz 008W)E 4370(2015) =R 147 I
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om e F2 FUtde dT-deTI/EEor
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TS 2008W% Q1S ZH oY A7 g2
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o] ojgto] FolAL Slee BT 5 Act

goz VEYA 45 ARE Fol e

o= dF AHeld A7 Fol s BAH
g QY A, 20080 AN APeHe
Adlelu A4 o] Adge FEI Pkl
AFHo] Qe Bew Fu vEdaE F45

dEAIZL AW ol WsEn e
el 33t

AR B AT Selaast s A
o] Aoy A7A UHESZF] FUd(cen-
tality) 48 Y A3 AFF=E Y (de-
gree centrality), 218 FYA(closeness centrality),
Alo] F4Ad(betweenness centrality)ollA] ] £7]
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E2X(Social Network Analysis)& &3+ A7} &
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TEUE @Ad3tdem™ = Zdely A E5% 299 T E5F olg FolH = 29 7
Holy gntog wmokelr] 93] =3l ot E=gk A&H Aoy EFF S7kel uiu|ste] 2015
H6g A Fmol 1A Ags JiFEE 3ul 2 AA 8 Adoludgvtez W] 9 daks
skt ol <l de] ZH oY grtoz el gEo] AR 9l NHFT-E Vst Q= 7
oy A7 2 vESA)Y] 9T FF W Ao gk FAo] Eojua o) B AFE
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A= AHE AR (Social Network Analysis)S &3 <1dd Adoly H7A F=24e FU4
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