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Comparison of Asia Port Networks based on National Shipping Companies:

Social Network Analysis(SNA) Perspective

Byung-Hag Leem’, Sam-Moon Kim ", Han-kuk Hong

ABSTRACT

Social network analysis is a study on relationship between actors in network. This study focuses on examinating social structure
based on relation between actors. This paper builds and analyzes networks with throughput of four national shipping companies. And

then compares network characteristics and finds managerial insights. Port network structure attributes compared in this study are

network centrality (degree, closeness, betweenness, eigenvector), structural hole, and network closure

Keywords : Social Network Analysis, Range, Brokerage, Cohesion.
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Table. 1 National Shipping Co. Report
cw | qoas | WEE | TR | v Hag | Axg | ANg | FeRany
(%) Aul (%) (TEV) (TEV) (TEV) (TEV)

A 77 28 77 28 988.7 80 4112 76,132

% 100 36 177 65 96.2 134 415 9,629

qE 42 15 219 80 1122 165 3971 47,155

Ekls 5 2 274 100 1213 338 4639 66,735

ZX*) Containerisation International Yearbook 2010
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Fig 1. Asia Ports Network by Korea Shipping companies
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Table 2. Comparison of Port Network Attributes

% = g [ 9=
Lro 4 34 57 36 29
ddel 4 158 157 77 65
g 0.141 0.049 0.061 0.08
HEAEA= 4.647 2.754 2139 2241
TAAS 0497 0472 0.223 0.271
P Az 0] 2.358 2.82 3.452 2.985
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Table 3. Comparison of Degree Centrality

g2 7 A M AL T A A dETAHHA o vk A A A
gary W | sk | ey W | 9 gyl & 93 g ek | A
Busan 0.714 | 0.643 [Hongkong 1.485 | 1.273 |Singapore 0.750 0.607 |Kaohsiung 0.600 | 0.343
Hongkong 0.625 | 0.696 |Shanghai 1.030 | 1.212 [Tokyo 0.643 0.464 |Taichung 0.514 | 0514
Tokyo 0.607 | 0.554 [Busan 0.788 | 0.697 [Hong Kong 0.536 0.571 [South-East Asia| 0.457 | 0.571
Shanghai 0.464 | 0.446 |Kaohsiung 0.727 | 0.697 [South-East Asia| 0.464 0.357 [Keelung 0.429 | 0.571
Kobe 0.339 | 0.357 |Keelung 0.606 | 0.515 |Kaohsiung 0.429 0.250 |Yokohama 0.400 | 0.286
South-East Asia | 0.268 [ 0.268 [Singapore 0.515 [ 0.455 |Busan 0.393 0.321 |Singapore 0.400 | 0314
Singapore 0.250 | 0.304 |Yokohama 0.515 | 0.515 |[Nagoya 0.393 0.000 |Hong kong 0.314 | 0.000
Y okohama 0.214 | 0.196 |Ningbo 0.485 | 0.455 |Shanghai 0.357 0.286  |Shanghai 0.257 | 0.486
America 0.196 | 0.214 |Qingdao 0.485 | 0.576 |America 0.321 0.321 |Busan 0.229 | 0.286
Gwangyang 0.196 | 0.036 [Kobe 0.455 | 0.303 |Yokohama 0.321 0.571  [Hongkong 0229 | 0514
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Table. 4 Comparison of Closeness Centrality

EEELh FaA AR QEZAA EEERTP

gty | e g3 | gy | Y g3 | gy | Y g3 | gy | Y 93
Busan 0.487 0.430  [Shanghai 0.560 0.571 [Hong Kong| 0.416 0.348  [Keelung 0.316 0.247
Tokyo 0.412 0.416 [Hongkong | 0.549 0.571  [Shanghai 0.409 0.322  [Kaohsiung [ 0.311 0.254
Hongkong | 0.412 0.425 [Busan 0.502 0.477  [Singapore | 0.383 0.300 [Hong kong| 0.308 0.000
Shanghai 0.384 0.377 |Kaohsiung [ 0.485 0477 | Tokyo 0.366 0.293 |South-East| 0.293 0.339
South-East|  0.364 0.306  |Ningbo 0.462 0455 |Busan 0.360 0.280 |Taichung 0.289 0.245
Dalian 0.353 0.323 | Tokyo 0.462 0.470  |Nagoya 0.357 0.000 |Osaka 0.271 0.216
Ningbo 0.332 0.000 |Kobe 0.462 0.394 |Xingang 0.350 0.125 |Yokohama [ 0.267 0.339
Qingdao 0.332 0.000 |Keelung 0.462 0.502  |America 0.340 0.293 | Tokyo 0.260 0.267
Kobe 0.329 0.358  |Yantai 0.455 0.477  [South-East| 0.340 0.280  [Singapore | 0.260 0.250
Kaohsiung |  0.329 0.323 |Osaka 0.448 0.455 |Kaohsiung | 0.340 0.234  |Moji 0.260 0.221
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Table 5. Comparison of Betweenness Centrality

dz2AAg | FITAMAL | dEIANA | gugAas

Fauae] o 7j slobn o 7 slobn o 7 slobn 7

LU0 L] ] ]

Busan 0311 [Shanghai | 0232 ([Shanghai | 0.249 |South-East| 0257

Hongkong | 0.209 |Hongkong | 0217 [HongKong| 0215 |Shanghai | 0.189

Tokyo 0.130 [Busan 0.130 [Singapore | 0.140 |Hongkong | (.15

Shanghai | 0.082 |Keelung 0117 _|Tokyo 0.113 |Yokohama| 0.142

Yantai 0.067 _[Xiamen 0.088  [Busan 0.093 [Singapore | 0.120

Kobe 0.060 |Singapore | 0.085 |Xiamen 0.086 |Busan 0.115

Dalian 0059 [Kaohsiung | 0.064 [South-East| 0.080 |Keelng | 0.098

Xiamen 0.042  [Dalian 0.055  [Dalian 0.075 [Kaohsiung | 0.089

South-East| 0.039 | Yantai 0.041 |Qingdao | 0.066 [Tokyo 0.074

Kanazawa | 0.033 |Tokyo 0.033 |Yokohama| 0.060 [Nagoya 0.068
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Table 6. Comparison of Eigenvector Centrality

geigy | aieAnt | 9eaad | anad

48] gy (o] gug o] guy [ooa4g
Busan 0402 |Hongkong | 0476 [HongKong 0360  [Kaohsimg |  0.426
Shanghai | 037 [Shanghai | 0397 [Tokyo 0351 |Taichug | 038
Hongkong |  0.367  [Yantai 0304 |Sigapore | 0337 |Hongkong | 0.381
Tokyo 0350  [Kaohsimg| 0280 [Yokohama| 0319 [Keelmg | 0362
Kobe 0321 |Busan 048 |Kaohsimg | 0310 {Souh-Fast| 0383
South-East|  0.28  [Ningbo 024 |Busan 027 (Shanghai |  0.205
America | 0180 |Keehmg | 0207 |South-East| 0253 |Singapore | 0188
Yokobama | 0.178  |Amerca | 0.7 [Kobe 0250  |Yokohama| 0182
Osaka 0168 [Xamen | 0176 [Amerca | 0244 |Tokyo 0,166
Kanazawa | 0.167 |Qmgdao | 0176 [keehmg | 0179 |Busan 0.148
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Table 7.Comparison of Structural Hole(Effective
Size)

=

sraipy | SaE0An | 9ERE | qeaaan
o | astar) | gud | @370 | g0 | E9a7] | 49 | d@347]
Busan 985 |Shanghai | 14727 |HongKong 8891 [South-East| 9167
Hongkong | 12695 [Hongkong | 1374 [Smgapore | 8829 |Shanghai | 8404
Shanghai | 11848 [Keehmg | 10568 |Shanghai | 8807 |Hongkong | 8035
Tokyo 11831 [Busan 1035  |Busan 060  [Keehng | 787
Kabe 7265 [Xomen | 689 [Kobe 5918 {Taichwg | 5.380
Dalian 6519 |Osaka 6208 |Tokyo 5705 {Tokyo 551
Xingang | 5759 [Kobe 5910 |SouhEast| 5317 {Yokohama| 5465
South-ast| 5434 |Dalian 51 |Yokohama| 5484 |Singapore |  5.150
Kamzawa| 517 [Kaobsimg| 534 |America | 40% |Moj 4680
Gwangyand 4938 [Yokohama| 4811 |Kaohsing | 3311 [Busan 4454
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