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Abstract - Recently, It became possible to transport freights and energy resources via Northern Sea Route(NSR) as global warming has
been accelerated. As a result, all countries of the world and Korean local governments have had a struggle to take the advantageous
position first in NSR development. However, this extreme competitions might have a negative eflect on the national port industry and
cause unnecessary social costs and economic losses. Therefore, the main target of this study Is to find the most suitable port or NSR
using AHP analysis. Most of the data was gained from previous literatures and public statistics and the weight of each factor was
calculated by the result of expert survey. As a result, Busan port has the biggest competitiveness, ollowed by Yeosu-Gwangyang, Ulsan
and Incheon. From the result, this study suggested 3 possible scenarios. The first scenario specializing Busan port in NSR focuses more
on developing the related businesses such as repair of ships, refiieling, ship stores trade than attracting the more cargoes. the second
Is a Strategy to make Ulsan port as a hub for energy resources, especially liquid cargo on NSR. the last is a mixed one to assign suitable
roles to the ports according to their competitive capabilities.

Key words - Northern Sea Route, Competitiveness, Port Specialized in NSE, AHP analysis, Marine transport
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Table 1 Distance and time required between major cities
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[Step 1] Make hierarchy diagram.(refer to Fig 3)
i

[Step 2] Conduct pairwise comparison between the factors,

[Step 3] Calculate Max eigenvalue(l,,,..) & Figen vector(v).
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‘ [Step 4] Measure the result using fitness value,

[Step 4] Gain each factor's weight in consideration of the
hierarchy,

Fig. 2 Procedures for competitiveness analysis using
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2,024,089
13,347,528

20.67
12.97

Ship classification: 300 thousand ton, Oil price: 720 $

4,360

Distance(NM) | Time(day) | Total cost($)
6,944

Route
Jeddah~Ulsan

Table 2 Cost comparison for oil transport
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Incheon port

(F1) Related organization & research
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Content
Estimates from survey
Estimates from survey
The quantity of liquid and bulk cargo throughput
The quantity of container throughput
Marine+Cargo handling charges
The number of berth
Estimates from survey
Values of shipments of manufacturers related to
NSR cargo in the hinterland
The number of the port related industries
The number of regular container service line

Method
Survey
Survey
Statistics
Statistics
Statistics
Statistics
Survey
Statistics
Statistics
Statistics
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Classification
Qualitative
Qualitative

Quantitative
Quantitative
Quantitative
Quantitative
Qualitative
Quantitative
Quantitative
Quantitative

SFATE AA, 1l $-#] o

[¢)

Sub-factor
F1
F3
F4
F5
F6
F8
F10

se] Q14 a1e]

S

Factor
NSR
Governance
Cargo
Volume
Cost
Infrastructure
Service

Table 4 Overview of the factors for competitiveness analysis
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Table 5 Survey method and overview

FTY71H(12%)0] 1 #

O:

il

Target | Public |Research | Academic| Industry | Others | Total
Dist 51 66 3 156 8| 284
Resp. 16 6 3 45 2 72

(a) The number of circulation and response

Service | less more

5~10 11~15 16~20 Total

years |than 5 than 21
N 11 12 12 13 24 72
(b) Service year of the respondent

. Yeosu:Gw

Region |Busan| Ulsan | Incheon Neutral | Total
angyang

N 13 6 3 0 3 25

(c) Regional distribution of respondent
(only for public, research and academic institute)
This survey was conducted from Feb. 1 to Apr. 1 in 2014

A FEe 7 A AdE F8EE Hrtske A
Hln 23} gzl AxtEo| hat 7t dhute] HrlxE =
Aol FgEow P I BE 3o i gA o
F3 5ol Aol d 4= &= 20309 o], o] T = o] 7+
7vol 7tFAE A s
Table 6 Weighted values of the factors for port

competitiveness analysis
Weight Sub Weight
Factor Before | After . Before | After
2030 | 2030 | " | 2030 | 2030
F1 0.125 0.094
Governance 02461 0.186 ) 0121 0,092
F3 0.185 0.152
Port Volume | 0.260| 0.273 T4 0.074 0121
Cost - 5 0.197 0.213
F6 0.060 0.064
Infrastructure| 0.177| 0.191 F7 0.072 0.076
F8 0.046 0.051
. 9 0.064 0.070
Service 0121 0.137 F10 0.056 0,067
n=5, Random fitness = 1.120,
Anax before/after 2030 = 5.025/5.008
C.I = 0.006/0.002 CR .= 0.006/0.002

20301 o]} o] % A¥E H|awE] HeES w 2030 o] d
i BFge A4 zrlvde ARs A 53 B
Avdizst aa-dastgd e AEAst 2 AL L 5
ATt sHAIRE 2030 o] % fHsNle] F S Aol HE
e} guo] Algale A4, M, Aus sz g
TREF opAE Ae & 5 AUl

T3 A QdAMEel Uidk AE2AS SAREE B
33 g vtEe] d8kx|= Table 73 2t} o] & S5
YA A2 7 gdte] V| EA e AFE 3 2 A
2 ol gate] 20308 ol W3} o|F 77t ThE £AE BA of
Sk om, 20300d o] Iy S | ggatbl o
ATFHIAE Faste] A8 A5 24ste] AL
Table 7 Present state and future of major trade ports

Port Yeosu
Incheon | Busan | Ulsan Total
Facto Gwangyang
F1 35 59 4.1 3.1 16.7
F2 3.3 6.0 42 3.1 16.6
F3 '13| 6,062 812 | 13,611 15,506 35,992
(ten
thousand |'30]6,081 | 1,621 |18453 21,365 47521
RT)
F4 13| 198 | 1,704 37 215 2,155
(ten
thousand |'30| 706 | 3,463 103 764 5,036
TEU)
F5 1312014 | 199.2 | 2052 116.6 722.4

(won/RT) ['30(233.7| 199.2 | 205.2 208.8 846.9

6 101 107 122 101 90 420

'30| 134 148 132 107 521
F7 29 7.8 6.3 45 21.5
F8

L 175 134 258 154 723
(million won),

9 247| 1,313 213 257 2,030
F10 39| 368 37 78 522

Source: Ministry of Land, Transport and Maritime Affairs
(2011), Ministry of Land, Transport and Maritime
Affairs (2011), Korea Maritime Institute(2011),
Ministry of Oceans and Fisheries(2013a, b, c).
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& =ol7] f8 22k AE2Abe AN dde, $3 A4
AGE Hae] By AR, o g gy, AR, AAY =
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Table 8 Overall competitiveness before and after 2030 in NSR.

Before 2030 After 2030
Port Yeosu Yeosu
Factor Incheon Busan Ulsan Incheon Busan Ulsan
Gwangyang Gwangyang
Value 0.211 0.353 0.248 0.189 0.211 0.353 0.248 0.189
F1 | Weight 0.125 0.125 0.125 0.125 0.094 0.094 0.094 0.094
Subtotal 0.026 0.044 0.031 0.024 0.020 0.033 0.023 0.018
Value 0.199 0.360 0.252 0.189 0.199 0.360 0.252 0.189
F2 | Weight 0.121 0.121 0.121 0.121 0.092 0.092 0.092 0.092
Subtotal 0.024 0.044 0.030 0.023 0.018 0.033 0.023 0.017
Value 0.168 0.023 0.378 0.431 0.128 0.034 0.388 0.450
F3 | Weight 0.185 0.185 0.185 0.185 0.152 0.152 0.152 0.152
Subtotal 0.031 0.004 0.070 0.080 0.019 0.005 0.059 0.068
Value 0.092 0.791 0.017 0.100 0.140 0.688 0.020 0.152
F4 | Weight 0.074 0.074 0.074 0.074 0.121 0.121 0.121 0.121
Subtotal 0.007 0.059 0.001 0.007 0.017 0.083 0.002 0.018
Value 0.212 0.214 0.208 0.366 0.226 0.265 0.257 0.253
F5 | Weight 0.197 0.197 0.197 0.197 0.213 0.213 0.213 0.213
Subtotal 0.042 0.042 0.041 0.072 0.048 0.056 0.055 0.054
Value 0.255 0.290 0.240 0.214 0.257 0.284 0.253 0.205
F6 | Weight 0.060 0.060 0.060 0.060 0.064 0.064 0.064 0.064
Subtotal 0.015 0.017 0.014 0.013 0.016 0.018 0.016 0.013
Value 0.134 0.362 0.294 0.210 0.134 0.362 0.294 0.210
F7 | Weight 0.072 0.072 0.072 0.072 0.076 0.076 0.076 0.076
Subtotal 0.010 0.026 0.021 0.015 0.010 0.028 0.022 0.016
Value 0.243 0.186 0.357 0.213 0.243 0.186 0.357 0.213
F8 | Weight 0.046 0.046 0.046 0.046 0.051 0.051 0.051 0.051
Subtotal 0.011 0.009 0.016 0.010 0.012 0.009 0.018 0.011
Value 0.122 0.647 0.105 0.127 0.122 0.647 0.105 0.127
F9 | Weight 0.064 0.064 0.064 0.064 0.070 0.070 0.070 0.070
Subtotal 0.008 0.041 0.007 0.008 0.009 0.045 0.007 0.009
Value 0.075 0.705 0.071 0.149 0.075 0.705 0.071 0.149
F10 | Weight 0.056 0.056 0.056 0.056 0.067 0.067 0.067 0.067
Subtotal 0.004 0.039 0.004 0.008 0.005 0.047 0.005 0.010
Total 0.178 0.326 0.236 0.260 0.176 0.359 0.232 0.234
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G, WA 201158 201337k4] §= ke v)FHoer §
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Table 9 NSR transit statistics of domestic port
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Table 10 NSR Projects of Busan and Ulsan ports
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