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Analytical Study on Home Port Conditions of Cruise Port in Jeju Area
through Multi-purpose Variable Model
-Through comparative analysis of main ports in Korea - China - Japan-
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Department of Public Administration, Jeju National University
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Abstract This study aims to compare Jeju Island, Shanghai, and Yokohama cruise ports and to investigate the relative
strengths and weaknesses of Jeju Island. This study conducted comparative evaluation of 8 factors [airport, berth,
expenses, distance, access to town, shopping facilities, source market (background market), and tourism] through a
cruise network analysis. Comparative evaluation results find that Jeju Island, which secured 2 berths (berthing
capacity) by completion of the civil-military complex port, has ascendancy over Shanghai cruise port and will have
ascendancy over Yokohama cruise port once construction of the new airport is completed. Therefore, it will qualify
as the best cruise port in Northeast Asia in the future. Results obtained from the cruise network analysis provide
insights for administrative policy. Study limitations include only eight factors are used for evaluating the cruise-ship
harbor area and surrounding hinterlands, and thus cannot sufficiently evaluate the complex conditions of the sites. In
the future, it is necessary to reexamine the evaluation factors of the cruise ship harbor in detail. Furthermore, future
research will need to consider the economic effects of the cruise ship industry, and its relevance to related industries
as a possible fusion or hybrid industry.

Keywords : Airport, Cruise Network Analysis, Cruise port, Program, Port attractiveness, tourism

o] =i FAHEQ015)9] LAY = Tafz wabdeacle] #d A7, of ARS8 skl 2016'd 69 FATAYRAH7}
3] AT ETA eI A BRI} =S FA - Bekd APyt

tCorresponding Author: Kyung-Soo Hwang(Jeju National Univ.)

Tel: +82-64-754-2971 email: kshwang@jejunu.ac.kr

Received October 17, 2016 Revised (1st November 4, 2016, 2nd November 23, 2016, 3rd December 1, 2016)

Accepted February 3, 2017 Published February 28, 2017

243



Fath 2 1

S

19

A
!

74 0]
53 A2vb(source

Fol7b 9371 misZolth3].

;F7h Q5779 ol &

[e)

;2
1

A
A

L

L

73

=
FaL

°©

obAle} 7]419)
-0l 71g)

L

38%9] #FAo] AEstH L, 18] 7-13Y Apelef] A
o} 9

SIEEES

3}l Cruise

)

ol k5ol

0

11 9l

s, 23
[¢)

s

2 24

A
fick o2 B

0

1. ME

=
T

A

L

RIS A

}

3T

A7 &8 8= ] Allsd A2, 2017
Aol A

ted o

k]

Network
[¢)

2 FolAl}

o]
i

)

ox

|

1o
mj

S7ke st

0

X
el

Hr

=

e}

2

Zgo
.

olH 1A} 3

+e}. o]oll Cruise Network =43
??!_

hal

1] 3]

|

<
ol A

=)
o

5}

5
O]— 3

L

L

2olt}, o] FolA 7 wrhEw 71
Frolm, S-2uie}

&

o,

=

=
-

BIE]

al
the Aol AFEE SR A 7]

u, BRolAlo} e 7|gElo s

obAlo} He] 7]

2. O|2H Hig

)
H
o
Njo

~

~

T
NJ

o] gefell ot

ShAE

L
L

o 2] (ferry) ] 2 A 2}

L
L

].

PasE Hth s 2s wuieh wels

EYe] 5d % o

2 olop] 8

19
j=

2

s

FE o

ato] Al

&) 57] §)

1)

H
A

L

B3}
=

} 2] ol| A

(e}

A4

At 25}
7]

3}

9

L

1=
S
=
e

oJt}. o]
7} 7]

&=

=

Fow 74 5oj3lt). ole} 2ol
=

7I¥ #, A

=

[e)
X
=

Ik 25 el 2 o] 5l

o~
-

HlAE Alew7] of

sz

S

244

el

O]

79% 37

A

Fadk 1 713 v

ofAo} AJAFe] AA ML 701,000 07 T AF

9

A%z oy g 19w

7F

=

o

ofAlo} AF= HUA(CLIA)E ARy F3e] =
o] ZkHod

F2 o] &7 20124 tiH] 20149

697,000 0] AF= S| o]&
A TR S AL
HEH 4-6% Atolo] AF=

a1 §lTH2].

Z A

4% <] 2v) s=E1]. e &



7H 2EE %

AFA e anzgre] mefeld B40 BT

—3}-

=
=

[\ X,

g o Ut =z 2
o Mg
a2 X 2
3o

o

U

_,
=
o

=)

=

2 o

]
o
ol
o

2131, Negative DEAE
37t 574 thqjﬂr %Q%‘*&

Mo
o AN
E
rir N
>~ =
o~ o
o

(o

t

>
ut
o
oft
ol
ol
oo
=
ok
o

H/H

ot
=
i)
o,
2
=)
fo
[

ofN
>,
ox

pacd
ol

= 3 24213 W77}

= Aol 7P 83 840]
ziolol & SHEME A B

asjeh e

=]

ol

Table 2—1 Advanced research of port network and

choosing factor

Item

Researcher

Main contents

Port
research

Cho, Samhyun - Lee,
Gwangbae(2008), Cai Rui
(2008), Notteboom (2006),

Suthiwartnarueput(1998),
willingale.M.C(1982),Kyung,
Sunglim(2014)
Jasmine Siu - Lee Lam(2011)

Major facilities necessary for
the port (berth, mooring
facilities, supply facilities and
etc), Call port-oriented
decision factor, Port operation
system, Waterfront facilities
infra, Port accessibility

245

Kim, Euigeun(2008),Ha,
MyungShin - Park,
GeongHee(2007),Choi,
Doseok(2013), CAI Erbing,
SHI Jianyong, DING
Hongjuan(2014), Calle Capitan
Haya(2010), CWDT(1995),
Philip Gibson(2012), Robert E.
Wo0d(2002)
Yul-Seong Kim -
Yun-Soo Hur -
Chang-Hoon Shin(2007),
Tae-Kyun Kim *
Song-Hyeok Mun -
Hong-Seung Noh(2001),
Ro-Kyung Park(2009), Pham,
Thi-Quynh-Mai *
Hwa-Young im -
Cheong-Hwan Lee(2016),
Ki Tae Yeo *

Chang Ho Park - Il Soo Jun
+ Hong Girl Lee -
Hyung Geun Ryu(2004)

International airport of
24-hours operation, Terminal
complex facilities, Harbour
facilities, Port traffic facilities,

Infrastructure, Shopping

facilities, Call port
attractiveness, Immigration
facilities and etc

Cruise port
research

ANVOA Analysis,Value of
Port, Negative DEA,
Uncertainty DEA model,
MDMG-HFP Process &
Inverse Relation of Fuzzy
Evaluation

Port
assessment

3. g7

113

3.1 Cruise Network =2A{HHH

Cruise Network™= 2 AT-& $l8] A|2Hek 22 13)0]
oh ol Zeage AFE - ste] - amstel G vl
b gl AF2 gy g7 8918 Am R O
Aol d)s5H, @AWAEA (A 10kmeld) 5%, @
2B (AAE 2 EFAENSH, @FF(EA B A5
A, ORISR JIMR)55, @TAT 2417
$gslo] o] AFES F - AD)S5H, Drav
(MFAFA ) A2l A = S0 3o 2
), @HAZFA(1FA Y 71FA Apelzhel 7] 12413F
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for(int ¢=0;c<CruiseNET.size();ct++) {
CCruiseNet*
pCruiseNet=CruiseNET][c];
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for(int
s=0;s<pCruiseNet->StaNameList.size();st+) {
CString
StaName=pCruiseNet->StaNameList[s];
char*
staName=CStringToChar(StaName);
fprintf{out,"%s

" staName); delete staName;

fprintf(out,": %.11f(ZF4) %.11f(AH4)

% FAINAH D) %.116(4:8) %. 1162

%. 11f(1]-8) %.11f(5F) %. 11f(A2vk)

%. 11f( 4 F2)\n",
pCruiseNet->TotPoint,pCruiseNet->Berth,pCruiseNet->
AccessKmUrban,pCruiseNet->Shopping,pCruiseNet->T
our,pCruiseNet->Cost,pCruiseNet->IntAirport,pCruiseN
et->sourceMarket,pCruiseNet->TTPoint);

3.2 CHEX 7HA(YLH HIE 221 BMS
321 2EYo| Hy

Table 3—1 Home port decision variable

Main variables of

.. Application criteria
home port decision PP

1) Approach cost to home port (the
smaller, the better)

Cost 2) Total travel cost of route (the
smaller, the better)
1) Whether or not adequate for 12 ~
. 14 hours criteria between nodes (it
Distance

is desirable to be in the range of 12
~ 14 hours without too short or too
long time relatively)

(appropriate rest)

% Average sailing speed : 18knot ~ 20knot = (33.3km - 37km)

(knot = 1.85km)
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Table 3—2 Variable cost variable

Variable cost

T Application criteria

1) Completed

24 hours airport 2) Situation if unavailable

1) Superior comparing to other home ports

Berth 2) Inferior comparing to other home ports
Access to 1) Within 10km
downtown 2) Over 10km

1) Duty-free shop and shopping facilities

Shopping facilities 2) Situation if unavailable

1) International tourist spots

2) Lack in connectivity to tourist spots
Converted into fixed 3 scores in order to evaluate
functions of respective ports and then, to create
circumstances for evaluation of adequacy.

Sightseeing

Source market

33 mies JkeHig MBS 9 S0 2
2= oMol (EN WEYS 9 28

331 AMsho|=ghet A-(EHFERE) UESR=

7
33.1.1 YIERZ /3 : dstelE R¥or IS o
A YESA §8L AslolE RyoR k= 3s A
AR F=% AFE ddshs EYIFHlth T
sholol|A] Eahsle] AFE AR A WS A3t

o] Aol Zolyp= wAolt) o] 1S [Table
3-

3].[Fig. 117} 2t

Table 3—3 Network type A (Sailing route of Network

type B)
Home polrt Shanghal e Inche(?n—TlanJ Tlanjln-shang
Shanghai -Jeju in hai
Time 14.5~16.2time | 13.5~15time | 22.4~24.9time | 36.5~40.1time
Distance 540km 500km 830km 1,352km
Railroad in China 100,000
Approach | Domestic airline in China 500km: % 100,000, 1,000km:
cost to home| 200,000, 1,500km :#300,000
port International airlines in China 500km : #300,000, 1,000km
1 450,000, 1,500km : #600,000

% Route : Shanghai -Jeju - Incheon - Tianjin - Shanghai

Fig. 1. Sailing route of Network type A
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AR 39} AFE AQehe dEgandold. AFd  wAS tFom 2t Pt A7 adg Bte
A F0aA el 91 AR AV ARSI AT o A5 itk 2eln mAves AFEE (M
2 Eoke= WAtk o= thy [Table 3-4]19F vk =52 BYgoR o wS 7Hdste] 7 2905 Hd)
sl Zztel @72 wlagsh st
Table 3—4 Network type A-1 o= olulHel MA} male AR s Hiel AE
Home Jeju- Shanghai- Tianjin- Incheon- K2 7]_;(]51 x.ﬂ_f_ll:_y}. &) HH% 7]_;@ 3]_04 ;}4\ a‘jzxﬂ_t_ =2
port Jeju Shanghai Tianjin Incheon Jeju b o or = e
) = = =] - <
e | 1451620 | 365401t | 242496 | 13515 Aol FFel g stk F WAl e sy
me me me | ne ol ANFAE SR HAS W, A WAE AT
Distance 540km 1,352km 830km 500km S - _ =i oyl
Jeju Airport before 24 hours of airplane flight % (24/\12—}' }\\—]7‘3_%) oltfi= A= AHlEol Akl
Approach | When Foreign Visitors approach Jeju Airport before. E]— Lﬂ 1] }ZHE‘ A @' +5‘LZﬂ 2B i\_U}?}l (ﬂH _f,y_ }\] ;g_) o] E]
cost to Domestic airline in Jeju :#100,000(stop-over expenses).
home Airport is available for 24 hours. NS W= 7143} Cruise Network T2 1302 715
port International airlines in Jeju 1,000km : #450,000, Al= =13
1,500km : W600,000 FE sk

% Route : Jeju -Shanghai - Tianjin -- Incheon - Jeju

41 M - Asto| - 233510} Hlm K
Z7ke] @72 B skl WA, AEEA,
AenA AR, 2B, W, BOUE, I
(12-14P A7, AT 5 870w ofe)
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Table 4—1 Comparison Status

Comparison ports of call entry

P Downtown Source q a g ; shipping company
division Berth e e Shopping / tourism cost / Airport time (comparisonitems)
. 4 duty-free shops, Future: | Same International Berth,
Jeju lé(;) 2)0000(?.llBBecrtrgl 1~4km 600,000 Designation of cruise Airport Downtown street
s special zone is expected | (stop-over expenses) access,
s Source market,
200,000t: 1Berth . sailin,
Shanghai | 100,000:1Berth 24-30km | 2,700,000 |Powniown duty free shop /| Same Intemational | [THE | Shopping,
(150,000:2Berth) Shopping center Airport call nort tourism,
L P Access COsts,
100,000:4Berth Shopping outlet, duty free| Same International International
Yokohama . 2~5km 3,700,000 : p Airport,
(150,000:2Berth) shop,3 shopping malls Airport Ships flying time,
Sailing time per cruise call port
division ‘ Contents
Shanghai
route Shanghai Jeju Incheon Shanghai
time 0 15 13 28
route Shanghai Jeju Busan Shanghai
time 0 15 8 23
route Shanghai Jeju Fukuoka Incheon Shanghai
time 0 15 9 21 28
Yokohama
route Yokohama Shizuoka Osaka Jeju Incheon Tianjin Shanghai
time 0 7 17 22 13 23 39
Jeju(virtual home port / Possible to select multi-routes including Japan
route Jeju Fukuoka Okinawa Shanghai Jeju
time 0 9 20 21 15
route Jeju Shanghai Qingdao Incheon Jeju
time 0 15 16 16 13
route Jeju Fukuoka Ni ki Okinawa Shanghai Jeju
time 0 9 6 12 22 15
route Jeju Fukuoka Hiroshima Osaka Nagasaki Jeju
time 0 9 6 7 19 8
route Jeju Fukuoka Busan Hokkaido Vladivostok tottori Jeju
time 0 9 6 35 20 23 19
3% To indicate with "0" if program input of 5 cales is irrelative using rating scales.
Ak g8k glof FeAel Hold Aow seba  @el gl He P9k Zlelth. amslE SEAC §
ot} 7ol dgor Qlate] stk & 17km, WElEl 3
83l Aaswp( A o] Holuh AR o] 75kmE HolA e FEe] 27)47) 1A Stk ol
F4E o] It AF2F Yok e Y Y] Holt axvpA Eo] FuHe slulshs A
2o gk A 3302 A vEdal itk v ofth A AR FA M= 7 71 317t
& TRIRL Aste] - AlF - FAb - Adste] A= 2377, o] ATz Addshs AlFte] v wAldl wlsiA=
Aafol - AT - FRLT - A - Avlo] AL 338 B AE We Ao AmH,
& 7125k gk AFEAA T A5 (M) 23 398 B7het
asivlel A9 amslel - AnZAZeA - oAb Gk ol AAA IS B A AT B3RS
7h- AT - A - )R - Addfo] AF= &7 Rt o) Yolry] fgteltk AlFTF BEY A9 57 =4S
@ Wk $4 3022 vehta gk A4S 100 B sl dde) 4BoR WA Adsin AF - F
" AT 4%0] Aurg 5= olnk g AW A vUE Fo7t - WA - @71ust - Adto] - A5 Ak 22
neto21744 9] A7t 7tk Aol £ Ao WrbE AL gl o]& EAs R vhea 2k A
Bge gt A4sol o} e vigle212  Ale WAl LS HuHE sk vk Jelm A A
FHoR 27 ol BAWES ke slew 31 A2 ofF % ooy, &l tigk W7k Al wAl
& ol shgit) o)t FATel HEAe J0kmE e A5l K8 o] e AAE st
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027 7hd mge B AFAY A=Y BYeld Boo) BRAT -7 F- A FeFwng $H-
TG ML 1ol 13008 7 o] Wwshs AR A AT AN 2014 7]FoR 2423]9] JAA L
FEAoA =2 kS Stk v AAAQ "ol 2 Holx Itk o] 15719 AXe] siRE g
A AFE B e Aol Fom Qlst th sy Aol 35709 Y]] A7 HA: 6003 o]
o Zfrohz =Ade] ulgol 9lg Aom Adadith & A A 0] S Ao st Slvk ol A4
2uAe A9 12 BANIESL 7FF oFd Ao Bu go] ARFERE F9g (o gukdA Ao slite] &
dct g AlFE 78RS 7134 At e BA f7F ot AFEAAR] AR WE st A%
2 o3 HRErh e Zlo R vEhta otk dAle Al Aldbo] AR EYe] Thsslel 45 F e Y
F7h AF= Al gig lzet FHos b Ayt ojrh wAlde] sfite] &f7F 3l v 7Ll 1
AL & 47k glok B3 aF2e) gk 3R FHor g dHFa UE Sas Bid 4ge] dF "o
g FF= ettt aF= Bo gl e A7) ol
AN AFE o dto] =S A e ot 187k ASF7F A4S 270 F71eki S o) e
ofF ettt o= ¥ - T - d B A 9 avh v dS AWsta stk vuti s SES Al
o7] Witelth o] & AHNH AF - £t - oI BE WA AFES AeukE Flste] ZROPS 74
gf - Agsto] - AF, AF - FFIF - Ak - bl ST o] A&l M= 19 Rkl AlF - FFeIt - b
- S EAES - FEHY - AF, AF - Aol - TR - 27148t - Aate] - AlF Rte] 2508 0%
A - AT, AF - FFLTL - F|ZAIE - QAP - Al AR fRHE Asold] BE =AY A 42
F 2 8 AR Qlth ofs =S AR o AERITL v 2de] AEE AF - $7971 - 7Y
o Al#l olxlo] wjmthgAlel ulel -3k Holry. k- AFdto] - AF hE 2457, 3 P AT - F
o= ofef 3o} o] AA FAM L HIF e Feb - k- ZotelE - B HAES - REY
7] Wzelth o] thE [Table 4-2]3 2t - AT 23.8%, 49 P AT - Adsto] - Hrhe - 2l
- AT 72637, 5 TS AF - $F L) - §]
422 et 1. MFSEXRIZOl Mo 270F7F E2AvE- QAP - URA - AlSE 25.0%, ]9 o] A
"ot dtolE HE PR SAMI Y5S & 5 Atk ol
A NFBEae] A 24o] Frud gWdel 3§ AYo] THE Y0R = FHAA dA= As 9
Tl detels oM7) ARk ol Aol gz mIRith
sEo] o] A et S8 257 wiEoltt @ ol wAlo] thshgel uhe} =Moo IR wr} At

Table 4—2 Comparative evaluation of present status

A Downtown . . . Source Proper
area division Score Berth Shopping | tourism | cost | airport .
street access market | relaxation
Shanghai-Jeju-Incheon-Shanghai 243 5 2 2 2 5 5 5 33
Shanghai ShanghéA:u—JACJu—Busan—Shanghal 23.7 5 2 2 2 5 5 5 2.7
Shanghal—JCJu—Fuku(?ka—Inchcon— 233 5 ) 5 2 5 5 5 23
Shanghai
Yokohama-Shizuoka-Osaka-Jeju-
Yokohama Incheon-Tianjin-Shanghai 30.2 5 5 5 3 5 5 3 22
jej u—Fukuoka—Nagz.lsalfl—Oklnawa— 2.0 2 5 5 5 2 0 ) 3
Shanghai-Jeju
Jej u»Fukuoka—Ok}nawa—Shanghal— 215 ) s s 5 5 0 | 25
Jeju
Jeju Jeju-Fukuoka-Busan-Hokkaido:
virtugl | O URHOKA-BUsAnHO 2038 2 5 5 5 2 0 1 1.8
Vladivostok-tottori-Jeju
home port - —
J eju-Shanghal-Q%ngdao-lncheon- 23 2 5 5 5 2 0 1 43
Jeju
JeJu-Fukuoka-lex?sh{ma-Osaka- 2.0 2 5 5 5 5 0 1 3
Nagasaki-Jeju
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HiL o5 MAolehz MEE &4o] FUHEWA Hels RoR Afulgolths FAZF A=Y wiolh.

go] grylo] AAAQ o] Fopx]7] wjEelr}. o] olE FEo] FHo] IF o] TR} T E 3
T 8% s JHA AL drk Mol shvhe] 4 A o] FAAE H7] wiitelth. ¥HE 1000km AE]
o] FolA= Znke 2 AAAQ] Mol A et nt ol Huk ¥ o] A= A7} 370, 5005 0] =7 10707}
< AAE el AR AFIF Al L A XA =, 1500km AR 69 Heldo] AF= F
o HIAE T ETHE ulshe Belr] wirelth.  ARAE F5 T F e A0S guEke Aotk 3%
o]+ t}& [Table 4-3]9F 2t o] sjdgoR gl AT AFZ FHY 2AS

) ioly, ARz E44 T £oF
24413F Fo] 519*% UH of MREE e@sulE o AElY] upd] AFEe] W3t WElEE Sk sl
7] Aztst ] 13 2tk

o] AAH Q] 3o A THolxof el A wWirolth o] Tk [Table 4-4]%
B 2E Z&ﬂl g} o= FAFEe] A4

Table 4—3 Alternative 1 + Additional evaluation of cruise berth in Jeju Special Self-Governing Province

Downtown
S . . . Source Proper
area division Score | Berth street Shopping | tourism | cost | airport .
market | relaxation
access
Shanghai-Jeju-Incheon-Shanghai 243 5 2 2 2 5 5 5 33
Shanghai Shanghai-Jeju-Busan-Shanghai 23.7 5 2 2 2 5 5 5 2.7
Shanghai-Jeju-Fukuoka-Incheon-Shanghai | 23.3 5 2 2 2 5 5 5 2.3
Yokohama Yokohama—Sh'lzu'o'ka-Osaka-J' eju-Incheon- 302 5 5 5 3 5 5 3 22
Tianjin-Shanghai
Jeju-Fukuoka-Nagasakll-Okmawa-Shanghal 25.0 5 5 5 5 2 0 1 3
-Jeju
Jeju-Fukuoka-Okinawa-Shanghai-Jeju 245 5 5 5 5 2 0 1 2.5
Jeju - : -
virtual J e_]u—Fukuoka—Busan—Hokl.(aldo—Vladlvosto 238 5 5 5 5 ) 0 1 18
k-tottori-Jeju
home port
Jeju-Shanghai-Qingdao-Incheon-Jeju 26.3 5 5 5 5 2 0 1 4.3
J e_]u—Fukuoka—leosJI:irlTa—Osaka-Nagasakl— 25.0 5 5 5 5 ) 0 1 3

Table 4—4 Alternative 2 + additional evaluation of 24 hours international airport

Downtown
A . . . Source Proper
area division Score | Berth street Shopping | tourism | cost | airport .
market |relaxation
access
Shanghai-Jeju-Incheon-Shanghai 24.3 5 2 2 2 5 5 5 33
Shanghai Shanghai-Jeju-Busan-Shanghai 23.7 5 2 2 2 5 5 5 2.7
Shanghai-Jeju-Fukuoka-Incheon-Shanghai 233 5 2 2 2 5 5 5 23
Yokohama Yokohama-Shlzu?ka-Osaka-.!eju-lncheon-Tl 302 5 5 5 3 5 5 3 22
anjin-Shanghai
Je]u-Fukuoka-Nagasak'l-Okmawa-Shanghal- 340 5 5 5 5 5 5 1 3
Jeju
Jeju-Fukuoka-Okinawa-Shanghai-Jeju 335 5 5 5 5 5 5 1 2.5
Jeju - - -
-F ka-Busan-Hokkaido-V1 k-
virtual Jeju-Fukuoka-Busan .0 'aldo adivostol 18 5 5 5 5 5 5 ] 18
tottori-Jeju
home port
Jeju-Shanghai-Qingdao-Incheon-Jeju 353 5 5 5 5 5 5 1 43
Je_]u—Fukuoka—leosJ};r;la—Osaka—Nagasakl— 340 5 5 5 5 5 5 1 3
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22
1.8

Proper
relaxation
33
2.7
2.3
2.5
43

Source
market

o] Ut} tilA 2

airport

cost

Shopping | tourism

street
access

Downtown

Berth
5
251

Score
243
23.7
233
30.2
36.0
355
37.3
36.0

division
Shanghai-Jeju-Incheon-Shanghai
Shanghai-Jeju-Busan-Shanghai
Shanghai-Jeju-Fukuoka-Incheon-Shanghai
Y okohama-Shizuoka-Osaka-Jeju-Incheon-
Tianjin-Shanghai
Jeju-Fukuoka-Okinawa-Shanghai-Jeju
Jeju-Fukuoka-Busan-Hokkaido-Vladivostok-
tottori-Jeju
Jeju-Shanghai-Qingdao-Incheon-Jeju
Jeju-Fukuoka-Hiroshima-Osaka-Nagasaki-Jeju

jeju-Fukuoka-Nagasaki-Okinawa-Shanghai-Jeju

area
Shanghai
Yokohama
Jeju
virtual
home port

Table 4-5, Alternative 3 + additional evaluation of source market
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