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Abstract - The port industry is an important national industry which significantly aflects Korea's imports and exports which are centered
on economic structure. For instance, the Port of Busan, which handles 75% of domestic container freight volume, is expected to become
Increasingly critical for container liner routes. For this reason, there have been continued eflorts to expand freight service to attract
International freight volume. This study analyzes the structural characteristics of the port network connected to the Port of Busan by
analyzing the pattern of the container liner route from 2012 to 2016 by using social network analysis. According to the Port of Busan's
liner route network, the port with the highest degree of centrality, closeness centrality, and betweenness centrality was found to be the
Port of Singapore. The comparison of Busan's annual container handling rank by countries and the port center network analysis of Port
of Busan rank was ound to be diflerent. As a result, it was established that China’s East Port, which occupies a high percentage of the
volume of cargo handled by Port of Busan, is not a hub port of Busan when viewed on the Busan’s container terminal liner network.
In addition, even if the number of Port of Busan container liner service increases, it is estimated that the vessels to be added to the
fleet will be limited to small to medium sized, or that Busan port has characteristic of a feeder port for the Port of Singapore, according
to the network.

Key words - Busan Port, Container, Liner, Shipping FRoute, Social Network Analysis(sna), Centrality
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Table 2 Busan port container liner route network

Year Node Link Density | Distance
2012 283 1,051 0.013 4.194
2013 283 1,074 0.013 4.367
2014 291 1,070 0.013 4.209
2015 304 1,236 0.013 4.097
2016 306 1,190 0.013 4.243
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Table 3 Comparison between networks

Network Node | Link Distance
Busan Port
Container Liner
Route Network 293

Average
(201272016)
World Port

Network Average | 506
(200672011)

Asia Cruise Route

Network 250 545

(2015.1072016.06)
Airport Network | 3,883
Railway Network 587

Density

1,051 0.013 4.194

9,962 0.011 5.570

0.009 2.180

27,051
19,603

0.004
0.114

3.483
2.16

Source : An Analysis of the Cruise Courses Network in
Asian Regions Using Social Network Analysis, Jeon, J. W.
et al., 2016
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Out Degree
Centrality
0.2553
0.113%
0.0993
0.0780
0.0709
0.2766
0.1064
0.09%57
0.0816
0.0745
0.2690
0.1069
0.1000
0.0690
00724
0.2673
0.1023
0.0858
0.0924
0.0726
0.2590
0.0%1
0.0820
0.0787
0.0656

In Degree
Centrality
0.2482
0.0957
0.0957
0.0745
0.0674
0.2018
0.0%57
0.0816
0.0674
00674
0.2310
0.0897
0.0759
0.0724
0.0621
0.2310
0.1023
0.0358
0.0792
0.088
0.2590
0.0852
0.0918
0074
0.0787

Port
Busan
Singapore
Hongkong
Shanghai
Yokohama
Busan
Singapore
Hongkong
Shenzhen
Suez
Busan
Singapore
Hongkong
Shenzhen
Shanghai
Busan
Singapore
Hongkong
Shanghai
Portklang
Busan
Singapore
Shanghai
Portklang
Hongkong

3
4
5
3
3
5
3
4
5
3
4
5

2012
2013
2014
2015
2016

Year | Rank




Table 5 Closeness centrality analysis result

2 w7l S-S BT Ay FAES Al 9Eta ArtEE
3lo] x]&# o o Al x] o 2} = BAg ) £k
Var [ Rk [ pon [ I Chreness TOW Clnnes |3k 5402 o) F4144) 4 S0 sl
WAl =529 20%7F F3sle FAZFE X&HH o2 v
1 Busan 0.4097 0.4047 Za0] = BAIE o)
2 | Hongkong 0.3640 0.3700 ermre Tl Al T
2012 3 Singapore 0.3338 0.3797 Table 6 Betweenness centrality analysis result
4 Shenzhen 0.3469 0.3604 .
5 Ningbo 03487 0.3408 Year | Rank Port Betweenness Centrality
1 Busan 0.3989 0.3374 1 Busan 0.4902
2 | Hongkong 0.3522 0.3533 2 Singapore 0.2002
2013 | 3 | Shenzhen 0.3436 0.3552 2012 | 3 Suez 0.1450
4 Singapore 0.3182 0.3790 4 Hongkong 0.1235
5 Kaohsiung 0.3369 0.3431 5 Dalian 0.1012
1 Busan 0.3976 0.4149 1 Busan 0.5101
2 | Singapore 0.3653 0.3336 2 Singapore 0.1976
2014 3 Hongkong 0.3502 0.3791 2013 3 Suez 0.1688
4 Shenzhen 0.3502 0.3598 4 Hongkong 0.1020
5 Kaohsiung 0.3409 0.3444 5 Portklang 0.0905
1 Busan 0.4152 0.4197 1 Busan 04971
2 Singapore 0.3763 0.3930 - :
2015 | 3 | Hongkong | 03611 03736 2 | Singapore 0.2641
4 | Shenzhen 0.3505 0.3764 0141 3 Suez 0.1381
5 | Shanghai 0.3557 0.3629 4 Portklang 0.1123
1 Busan 0.4089 0.4008 5 Hongkong 0.1121
2 Singapore 0.3621 0.3782 1 Busan 0.4977
2016 3 Shenzhen 0.3331 0.3624 2 Singapore 0.2320
4 Manzanillo 0.3479 0.3472 2015 3 Portklang 0.1572
5 Shanghai 0.3409 0.3508 4 Suez 0.1108
Tial S da BV S L el S 5 | Manzanillo 0.0897
1 Busan 0.5174
2 Singapore 0.2010
2016 3 Suez 0.1664
" 4 Portklang 0.1413
5 Manzanillo 0.1036
T Akl AEloy A7A 2 E B8] it FAkeke]
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Fig. 5 Closeness centrality spring map(201272016)
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Table 7 Correlation between the analysis value of network

centrality and the change of freight volume
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