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Abstract

It is no exaggeration to say that today's world economy is dependent on international trade, which
is the result of inter-state transactions. As the vast majority of international goods transport is
transported by international shipping, interest in the seaborne transport field is natural in international
and trade studies. In particular, in the case of international shipping, as it is the basis of typical
international transportation, changes in international shipping due to the innovation of technology
may have an effect on international trade norms.

In this study, as a result of evaluating port preference in a hypothetical scenario by using the Design
of Experiments method, bunkering as well as port service, which is traditionally important, was
identified as a major competitive factor of future ports.

It has been revealed that, above all, the port to respond to the future is the continued importance
of port services and the supply of ship fuel. Therefore, port authorities are providing implications
that LNG bunkering infrastructure suitable for international environmental regulations is important.
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Table 1. Worldwide growth in LNG use vessel(2020)

Vessel Type Operation On order Sum

Cruise 2 31 33
RoRo & Ropax 12 18 30
Container 9 40 49
Tanker 44 53 97
Bulk 6 6 12
Car Carrier 2 7 9
Sum 75 155 230

Source: SEA-LNG (2020).

Table 2. League Table of Shipping companies

Average market cap Climate governance

Gonzziny ety FY 2018 Q4 (US$bn) & strategy rank
Maersk Denmark 25.3 1
NYK Line Japan 3.4 2
K Line Japan 2.2 3
HMM South Korea 1.0 4
Norden Denmark 0.6 5
MOL Japan 35 6
Teekay Bermuda 0.3 7
Wan Hai Taiwan 1.2 8
OQIL Hong Kong 6.0 9
Pacific Basin Hong Kong 0.9 10
U-Ming Taiwan 0.9 1
Evergreen Marine Taiwan 1.8 12
Euronav Belgium 1.6 13
Hapag-Lloyd Germany 45 14
Yang Ming Taiwan 0.7 15
COSCO S.H China 5.4 16
NS United KK Japan 0.5 17
COSCO S.ET China 2.4 18

Source: Marcell, Ferguson and Clarke (2019).

< fH9 ING AZFHAEE Ao gra ING ®AY JZE T3 HS 201449
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&} g 3= 4 Network, -8 AEFHEFID FF =2
A= 2025W@7FA] F- 13970 &l a3 7}%0}915P(Arolsk1, 2015), tjF-HE9
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Fig. 1. Typical Methods of Bunkering a Gas Fueled Ship

Alternative:
Portable Tank
Transfer

Note: ABS Global Gas Solution (2015).
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FrAet AstE AT A7e TS Aol
F83% Ao il Ho). Haralambides,
Verbeke, Musso and Benacchio (2001)¢}
Notteboom (2006)= &gt 7+ FAo] X A3 %
H7dS Ashe T3k =ele AAe] AlAIskel
A e Azt ale g vpetelqltt

SEAIRE AAAZE @RSk Qe A T2dst
FAE dAshs A= 7legils #8835 A
uho] gnkg e u) usHA He adle
A ATolMe AEHA E3tks AP Qi

o Mo ©

ofN ox &

2. /&8

Al FA 8 el ve AL o o
gAFAe Bl ohek Aslael A%
(Markeol ] ZH=rh, el BAAHE 97
ERARE AduEE  dFAIZItH(You
Dong-Won, 1992), “gthHto] AMesl= PFo]
uE A ol Al GeFE WA
shARE o] & aeld Aol EAIskA Y
Aol EAsttlEts Bgdsty] e <%



106 F3t3)r] A45E A6z (2020 124)
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Table 3. Factors and Levels

Levels
Factors
1 2 3 4
Characteristic Service Quality Carbon Neutral Cargo volume Digitalization
Port Service Shore Power Price MRO Connectivity
Bunkering MGO HFO LNG Electric
Table 4. Characteristics of Surveyor
No. Degree Job Career Certificate
1 Ph.D in Economics Professor 20years over Navigation Officer
2 Ph.D in Engineering Captain 25years over Navigation Officer
3 Master of Engineering Professor 30years over Marine Engineer
4 Ph.D in Economics Lecturer 25years over Customs Broker
5 Bachelor of Engineering Chief Engineer 30years over Marine Engineer

Table 5. Response Sets

Factors and Levels

No. . ] ) Preference
Characteristic Port Service Bunkering
1 Service Quality Shore Power Electric 6.6
2 Service Quality Price HFO 7.3
3 Service Quality MRO LNG 4.1
4 Service Quality Connectivity MGO 6.5
5 Carbon Neutral Shore Power Electric 3.9
6 Carbon Neutral Price HFO 7.6
7 Carbon Neutral MRO LNG 5.9
8 Carbon Neutral Connectivity MGO 4.7
9 Cargo volume Shore Power Electric 3.8
10 Cargo volume Price HFO 6.5
" Cargo volume MRO LNG 9.5
12 Cargo volume Connectivity MGO 3.9
13 Digitalization Shore Power Electric 6.5
14 Digitalization Price HFO 6.3
15 Digitalization MRO LNG 5.0
16 Digitalization Connectivity MGO 6.4
@27 (Response Sets)E TAEALE. & HATE S FGRofe] HEVIE FAAL

Aute] g-3tof] T sl AHNavigation Officer)
9} 7)1#AHMarine Engineer)E HEF3l O

H AR 20d o] At AR T4

A7 Apol| wheA

(Customs Broker) AFZ o] gAY 7Aoo} vt
A1 E 7 ARV 3 9SSt

£ arel A3e Gus]



Table 6. Main Effect
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Factors Max Coefficient Min Coefficient Main Effect

Characteristic 0.20 -0.55 0.75

Port Service 1.70 -0.50 2.20

Bunkering 0.25 -1.77 2.02
Table 7. ANOVA

Factors sSquLT;rgg E;?gézgn?f Mean square F ratio P-value

Characteristic 1.316 3 0.43858 2.882  0.124

Port Service 12.006 3 4.00292 26.280  0.000"**

Bunkering 9.756 3 3.25292 21.355  0.001*

Residual 14.237 12 1.186

Sum 23.994 15
Notes: *00.1, *00.05, **pX0.001.
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