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Abstract . The route of Korea and China situates stable shipping market by the agreement on maritime transport between two countries.

Epecially, the Car—ferry shipping market between Korea and China is growing up the world'’s largest markets in this situation.

But, the

rapid growth of markets have the possibility of imbalance between supply and demand. In addition that heavy competition can be arisen.
The aim of this study is to analyze the ways to reinforce competitiveness of Car—ferry shipping companies(CEFSCs) between Korea and
China routes through suggesting importance weights of service fctors. Firstly, evaluating service factors of CFSCs between Korea and
China routes are selected by reviewing literatures and Delphi method. Secondly, importance weights of service factors are calculated
using Fuzzy method. As a result, Shipper and CFSCs between Korea and China routes select agility of loading and unloading, ‘agility
of customs, and punctuality of transportation’ as the most important factors. On the other hand, the two groups are shown the perception
gaps on the fictors such as reasonable shipping cost, ‘voyage speed, ‘multimodal transportation, and professionality of manpower. The
Implication of this study is that Government of Korea and China Have to cooperate agreement for mutual drive towed trailer and customs

to speedy transportation.

Key words - Korea and China Shipping Routes, Car—ferry Shipping Companies, Service Factors, Importance Weights, Perception of

Importance, Fuzzy Method
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Fig. 1 Car ferry shipping routes
Source: Korea-China car ferry council (2013)
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Fig. 2 Process of extracting service factors

Table 1 Service factors of car-ferry shipping
companies extracted by literature review
Service factors Author

Jang et al.(2009), Lee et
al.(2008), Lu(2000, 2003), Koo

Cca“’i?“% ) et al.(2009), Brooks(1990),
a%ac v o Collison(1984),
argos Suthiwarnarueput(1988),

Cullinane et al.(2000)

Jang et al.(2009), Koo et
al.(2009),
Suthiwarnarueput(1988), Danielis
et al.(2005)

Having Safety
Equipment in the
Ship

Lu(2003), Collison(1984), Pearson
et al.(1999), Danielis et al.(2005),
Cullinane et al.(2000)

Regular Time
for Transport

Kang et al.(2009), Lu(2000), Lee
et al.(2006), Danielis et al.(2005),
Cullinane et al.(2000)

Low Shipping
Cost
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Glocalization of
Marketing
Cooperation of
Port and Shipping
Companies
Possibility of
Land Transport
Linked
Propriety of
Document Issue
Professionalism of

Shin et al.(2003)

Shin et al.(2003), Lu(2000, 2003),
paixao et al.(2002),
Collison(1984)

Lu(2000, 2003), Paixao et
al.(2002), Koo et al.(2009)

Lu(2000, 2003), Koo et al.(2009)

Lu(2000, 2003)
Manpower
Compensation Lu(2000, 2003), Pearson et
System of Cargos al.(1999)
Possibility of Lu(2000, 2003), Cullinane et
Cargo Tracking al.(2000)

Experience of Cullinane et al.(2000)

Transport
Ability of
Information
Service
Having the New Lu(2000, 2003)
Ship
Frequency of
Routes
Kim et al.(2007), Collison(1984),
. Frankel(1993), Mangan et
Flight Speed al.(2002), Matear et al.(1993),
Laird(2012)
Speed of Customs Kim et al.(2007), Mangan et
Clearance al.(2002)
Speed of Load and Kim et al.(2007)
Unload

Possibility of
Shipment for
Various Cargos
Low Damaged
Cargos

Kim et al.(2007), Mangan et
al.(2002)

Park(2013), D'Este et al.(1992),
Mangan et al.(2002)
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Table 2 Scales of triangular fuzzy numbers

Importance Scale of Triangular
Fuzzy Numbers
Very Low (0, 0, 0.3)
Low (0, 0.3, 0.5)
Medium (0.2, 0.5, 0.8)
High (0.5, 0.7, 1)
Very High 07,1, 1)
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Drawing triangular fuzzy numbers using
Step.l —
Scale of Fuzzy
. Drawing Average of Survey for triangular
Step.2 —
fuzzy numbers
Step3 | Non-Fuzzy for Normalization of Average
D triangular fuzzy numbers
Ranking Based Calculating Importance of
Stepd — .
Service Factors

Fig. 3 Process of Fuzzy Method
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Table 3 Importance weights by shippers

Factors Low | Medium | High Non

Fuzzy

Flight Speed 0.483 0.775 0.925 0.729
Speed of

Customs 0.588 0.838 0.913 0.779
Clearance

Speed of Load
and Unload 0.675 0.963 1.000 0.879
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Frequency of
Routes

0.388

0.600

0.863

0.617

Carrying
Capacity for
Cargos

0.163

0.413

0.688

0.421

Possibility of
Shipment for
Various Cargos

0.375

0.613

0.838

0.608

Low Shipping
Cost

0.475

0.700

0.888

0.688

Low Damaged
Cargos

0.538

0.763

0.913

0.738

Having Safety
Equipment in the
Ship

0.388

0.600

0.863

0.617

Compensation
System of
Cargos

0.438

0675

0.863

0.658

Having the New
Ship

0.138

0.388

0.650

0.392

Cooperation of
Port and
Shipping

Companies

0.288

0.513

0.813

0.538

Possibility of
Land Transport
Linked

0.200

0.438

0.713

0.450

Professionalism
of Manpower

0.275

0.525

0.788

0.529

Ability of
Information
Service

0.413

0.638

0.863

0.638

Possibility of
Cargo Tracking

0.450

0.663

0.888

0.667

Regular Time
for Transport

0.625

0.888

1.000

0.838

Experience of
Transport

0.275

0.525

0.788

0.529

Glocalization of
Marketing

0.163

0.413

0.688

0.421

Propriety of
Document Issue

0.350

0.588

0.800

0.579
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Table 4 Importance weights by CFSCs

Factors Low | Medium | High Non
Fuzzy
Flight Speed 0.491 0.755 0.945 0.730
Speed of
Customs 0.618 0.900 0.982 0.833
Clearance
Speed of Load
and Unload 0.645 0.918 1.000 0.855
Frequency of 1 510\ 0773 | 0964 | 0752
Routes
Carrying
Capacity for 0.373 0.655 0.864 0.630
Cargos

Possibility of
Shipment for 0.427 0.691 0.900 0.673
Various Cargos

Low Shipping

0.336 0.609 0.836 0.594
Cost

Low Damaged

0.564 0.800 0.936 0.767
Cargos

Having Safety
Equipment in the | 0.545 0.845 0.918 0.770
Ship

Compensation
System of 0.536 0.809 0.936 0.761
Cargos

Having the New

Ship 0.245 0.527 0.773 0.515

Cooperation of
Port and
Shipping

Companies

0.455 0.709 0.918 0.694

Possibility of
Land Transport | 0.536 0.800 0.964 0.767
Linked

Professionalism

0.564 0.827 0.955 0.782
of Manpower

Ability of
Information 0.409 0.664 0.900 0.658
Service

Possibility of

Cargo Tracking 0.473 0.736 0918 0.709

Regular Time

for Transport 0.591 0.882 0.964 0.812

Experience of

0.536 0.800 0.964 0.767
Transport

Glocalization of

Marketing 0464 | 0736 | 0927 | 0.709

Propriety of
Document Issue

0.518 0.773 0.964 0.752
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Table 5 Gaps between CFSCs and Shipper
Shipper CFSCs
Factors Importance | Rank | Importance | Rank

Flight Speed 0.729 5 0.730 12

Speed of
Customs 0.779 3 0.833 2

Clearance

Speed of

Load and 0.879 1 0.855 1

Unload

Frequency 0617 10 0.752 10

of Routes

Carrying

Capacity 0.421 18 0.630 18
for Cargos

Possibility

of Shipment | 50 12 0.673 16

for Various

Cargos
Low
Shipping 0.688 6 0.594 19
Cost
Low
Damaged 0.738 4 0.767 6
Cargos
Having
Safety 0617 10 0.770 5

Equipment

in the Ship

Compensatio

n System of 0.658 8 0.761 9

Cargos

Having the

New Ship 0.392 20 0.515 20

Cooperation

of Port and 0.538 14 0.694 15

Shipping

A B A7
Companies
Possibility
of Land
. 1 .
Transport 0.450 7 0.767 6
Linked
Professionali
sm of 0.529 15 0.782 4
Manpower
Ability of
Information 0.638 9 0.658 17
Service
Possibility
of Cargo 0.667 7 0.709 13
Tracking
Regular
Time for 0.838 2 0.812 3
Transport
Experience 0.529 15 0.767 6
of Transport
Glocalizatio
n of 0.421 18 0.709 13
Marketing
Propriety of
Document 0.579 13 0.752 10
Issue
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