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Port Competition Analysis by the Competition Index

Kim, Taewon

Department of Logistics in Northeast Asia,
Graduate School of Korea Maritime University

Abstract

According to the changes surrounding world tradel @hobalization, shipping &
port markets which have been an axis also are ngettieveloping and there's a
keen competition in order to survive. Due to theoremmy of scale of shipping
market, extra-large vessels and a huge carriageemiakb network. That's why
major ports compete with each others in order toabéub port in their region.

Among competitions, major ports work out a lot ofamketing strategy such as
securing traffic volume and attracting shipping elinliteratures and papers related
with these continuously appears. Especially, stdielated with port competition,
which has been announced since 1970s, focus ons#ection factors what port
players such as shipping lines, shippers and fteifftwarders are considering.
These studies, however, that had analyzed thebatés of each port and suggested
selection factors regarded analysis of competitp@ver resulted by the attributes
for each port as important.

Besides, shipping & port market are getting separaby region(South East
Asia, Far East Asia, West Europe, Middle East Adidediterranean, North West
America). So, the studies on port competition newlve been issued. The analysis
of the competition power of present ports had béssued through the studies that
analysed the competition with each ports withouhsidering the region where the
ports belong. Comparing with present situation,idta desirable trend that studies
on the analysis of competition by region are issuedently.

- viii -



Previous studies, however, regarded that the sudbe region range or whole
range had analysed commonly the factors of the atitign power for each port
or the competitive dominant. It is very helpful thaach port make a strategy to
be a hub port among competition with others.

It's important that the ports need to consider Wwhigort is their real rival.
Previous studies, however, overlooked this matis. analyse their rival ports and
make a competitive strategy can get the competitd@minant in the region.
Therefore, this paper choose the region which hakeen competition of shipping
& port in the world and compute competition indemang ports that competitive
ports by region compete with which ports and how.

So, this study analyses and examines competitidcwden ports and competition
index. The goal of this study is to analyse thathegort in a region compete
severely with which port. This paper conclude poompetition in a region through
the result.

For this, this paper establishes model to compuienpetition index. Variables
inputted into model are consisted of quantitativatad and the distance between
ports. Quantitative variable made up with traffiolume, vessels size of calling
port, network share rate against other regions. r&dation was analysed with
variables based on time series. As a result of etation analysis, it is assumed
that there's a competition between ports in casen@gative(-) correlation. Finally
pairs of port competitions had been suggested. tivefa correlation coefficient
was calculated by value of each variable.

Besides, The weight for 4 variables inputted intcod®el was computed by
AHP(Analytic Hierarchy Process) analysis. Pairwisemparison value for AHP
analysis was computed by Meta-analysis which comdirthe results of several
studies that address a set of related researchtigg®s. Competition index between
ports in a region had been calculated by Meta-amslyith the value of calculated
variables.

From this, competition index between ports are deduand it resulted how the
ports in the region compete. The conclusions argo#lewings;

First, regarding the competition between mega ptst hard to conclude that

- ix -



there's a little competition index. Because megdaspan the region built their
foundation in some degree.

Second, there is a keen competition between mega-pnd midium-sized ports
in a region. That's common result in 6 regions loé tobject of study. Competition
among existing mega-ports, new ports or developpats resulted by the rapid
changes of the environment of shipping & port.

Finally, except for the port competition in a regjothis paper suggests that
massed ports ranging some regions compete amongptits as well as closed
regions. For instance, there is a competition inutBoEast Asian between Pearl
River Delta which made up with port of Hong Kongu#&hgzhou and Kaohsiung
and Strait of Malacca which consisted of port ofndiipore, Port Klang and
Tanjung Pelepas.

These situations happened in other regions suctraasEast Asia, West Europe,
Middle East Asia and Mediterranean. It's kinds a@frtp competition resulted by the
scale of economic bloc. of hinterland and the cleang environment.
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9 s T A EF A&
1 Singapore 24,792,400 6.50%
2 Hong Kong 23,230,000 6.09%
3 Shanghai 21,710,000 5.69%
4 Shenzhen 18,468,900 4.84%
5 Busan 12,030,000 3.15%
6 Kaohsiung 9,774,670 2.56%
7 Rotterdam 9,690,052 2.54%
8 Dubai 8,923,465 2.34%
9 Hamburg 8,861,545 2.32%
10 Los Angeles 8,469,853 2.22%
11 Qingdao 7,702,000 2.02%
12 Long Beach 7,290,365 1.91%
13 Ningho 7,068,000 1.85%
14 Antwerp 7,018,799 1.84%
15 Guangzhou 6,600,000 1.73%
16 Port Klang 6,320,000 1.66%
17 Tianjin 5,900,000 1.55%
18 New York/New Jersey 5,092,806 1.33%
19 Tanjung Pelepas 4,770,00 1.25%
20 Bremen/Bremerhaven 4,450,000 1.17%
19]~109] 3wt 145,950,885 38.25%
AA 119]~209] &7+ 62,211,970 16.31%
19]1~209 gt 208,162,855 54.56%
A 3387 ZH ol Fut 381,522,644 100.00%

A& : Containerization International Online(2007)
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¥ 1-6] 22 $9rle] NYEGE A%
(& %)
T 2008 20091 20104 20114
=22d 94 60.3 60.9 61.1 61.4
EiE e 20.6 20.3 19.9 19.8
TEEE 19.1 18.9 18.9 18.8
Z}& : Drewry Shipping Consultants(2006)
T 11-7] A9E 229 S d3
a]
22 94 B o %3 o | $gv TF |otzygs =F A
Hutchison Ports 18 3 6 2 1 30
APM Terminals 8 7 13 2 2 1 33
P&0O Terminals 6 6 8 1 4 1 4 30
PSA Corporation 7 5 1 13
CSX Terminals 7 - 2 1 10
Dragados 1 4 1 6
Dubai Ports Int. 1 3 1 5
Eurogate/Contship 10 - - 10
ICTSI 3 1 1 5
SSA 10 4 14
Total 50 37 31 17 12 4 5 156

A& : Ocean Shipping Consultants(2004)
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2) Haezendonck et al.(2001)

Haezendonck et al.(2001)9] 9= Notteboom(1997)¢] A5 &5 A
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Z}& : Containerization International Online(2007)
V6 5 18 )% sy (2007)
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[¥ V-4] % A9 24 o vt Ado]y 4244 (1997~2006)
(&9 : HTEUs, %)

rL

1997 | 1998 | 1999| 2000, 2001 2002 2003 2004 20052006

]
ot

2,520 3,068 4,216/ 5,613 6,340 8,612 11,283 14,557 18,084 21,710

o,
[ e =Ry

5,234 5946 6,440 7,540 8,073 9,453 10,411 11,492 11,843 12,030

1,030 1,214 1,540, 2,120, 2,640 3,410 4,239 5,140 6,307 7,702

256 350 600 902 1,210 1,860 2,772 4,006 5,208 7,068

™ol [ o | Hz
o |

935 1,018 1,302 1,708 2,010 2,410 3,015 3,814 4,801 5,900

= 2,3220 2,169 2,696 2,899 2,536 2,712 3,314 3,358 3,593 3,665

& 427 475 740 1,011 1,209 1,352 1,670 2,211 2,655 3,212

£ 33}t 2,348 2,091 2,173 2,317 2,304 2,365 2,505 2,718 2,873 3,200
Larok 1,498 1,458 1,565 1,912 1,872 1,927 2,074 2177 2491 2752
2A 16,313 17,439 20,671 25122 26,984 32,241 38,510 45,467 52,648 67,239

20063 A9 HA& 86.65

2006 Ao oAl 77,598

A& : Containerization International Online(2007)
AT 2 85 I ) (2007)

[ V-5] A Ao 24 divd g9 AElol #244(1997~2006)
(&9 : HTEUs, %)

a=

gy 1997 | 1998 | 1999| 2000 2001 2002 2003 2004 20052006
zZy =g 5495 6,012 6,343 6,280 6,102 6,506 7,107 8,292 9,288 9,690
gr=3 3,337 3,547 3,738 4,248 4,689 57374 6,138 7,003 8,088 8,862
NE = 2,969 3,266 3,614 4,082 4,218 4,777 5,441 6,050 6,482 7,019

BayEe | 1,706 1,812 2,181 2,752 2,973 3,032 3,190 3,469 3,736 4,450

HYrE9 | 2,223 24620 2,697 2,853 2,800 2,750 2,500 2,700 2,700 3,000

23lH= 1,185 1,319 1,378 1,465 1,525 1,720 1,985 2,132 2,119 2,130

AB2A 648 776 850 965 876 959 1,013 1,197 1,408 1,640
AR E 890 846 921 1,061 1,162 1,275 1,013 1,441 1,375 1,500
2A 18,454 20,040 21,723 23,706 24,344 26,394 28,386 32,285 35,195 38,291
20064 A AH& 93.31

2006 A& Al 41,038

A& : Containerization International Online(2007)
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[ V-6] &5 A9 &4 g 3k 2oy A4 4(1997~2006)
(&9 : HTEUs, %)
(S
e 1997 | 1998 | 1999| 2000, 2001 2002 2008 2004 20052006
Fufo] 2,600 2,804 2,845 3,059 3502 4,194 5152 6,429 7,619 8,923
AeperEd| 504/ 669 890 1,190 1,574 1,930 2,269 2,371 2,667 3,298
FER 1,687 1,714 1,704 1,733 1,727 1,765 1,959 2221 2455 3,079
Al 17| 649 1,033 1,188 1,212 2,000 2,229 2,492 2,390
=9z 751 783 989 1,014 1,090 1,266 1,449 1,819 1,930 1,731
27 5542 5988 7,077 8,028 9,080 10,366 12,830 15,069 17,163 19,422
20064 A HH& 72.63
20064 A9 A 26,739

A& : Containerization International Online(2007)

(3 V=71 A58 A9 24 did st Aeeld 2 42(1997~2006)
(&9 : HTEUs, %)
jah
o 1997 | 1998 | 1999| 2000, 2001 2002 2003 2004 20052006
dAAe~ | 1,538 1,826 1,833 2,009 2,152 2,229 2,516/ 2,937 3,180 3,245
AQoklEre= | 1,448 2,126 2,253 2,653 2,488 2,955 3,149 3,261 3,161 2900
uk A o} 832 971] 1,170 1,308 1,507 1,821 1,993 2,145 2,410 2612
w242y 972| 1,093 1,235 1,388 1,411 1,461 1,652 1,916 2,071 2317
A o} 1,180 1,266 1,234 1,501 1,527 1,531 1,606 1,629 1,625 1,657
opakZ = 663 1,072 1,045 1,033 1,165 1,244 1,300 1,461 1,321 1,600
2} 2| o} 616 732| 843 910/ 975 975 1,007 1,040 1,024 1,137
E= Ko 622| 654 667 726 742 809 831 916 908 941
EE 198/ 472|658 763  717| 892
oj|=zw 2 388 397| 436 473] 491 573 701] 805 784/ 848
B 8,257| 10,135 10,716 12,000 12,655 14,070 15413 16,874 17,202 18,150
20064 A HH& 69.38
20064 A9 A 24,938

Z}& : Containerization International Online(2007)

- 36 -



[ V=8] su|Aek A9 24 g @t Aelold A2]d#(1997~2006)
(&9 : HTEUs, %)

ii 1997 | 1998 | 1999| 2000, 2001 2002 2008 2004 20052006
229y~ | 2960 3,378 3,829 4,879 5,184 6,106 7,179 7,321 7,485 8,470
FHX 3,505 4,098 4,408 4,601 4,463 4,526 4,658 5,780 6,710 7,290
eZW= | 1,531 1,575 1,664 1,777 1,644 1,708 1,923 2,048 2,274 2,390
S 724/ 840 1,070 1,163 1,147 1,458 1539 1,665 1,767 2,208
El=Zn} 1,143 1,156 1,271 1,376 1,320 1,471 1,738 1,798 2,066 2,067
Al & 1,456 1,545 1,490 1,488 1,315 1,439 1,486/ 1,776 2,088 1,987
27 11,318 12,592 13,732 15,285 15,072 16,708 18,524 20,387 22,390 24,413
20063 A9 HA& 98.75

20063 A A 24,722

A& : Containerization International Online(2007)

2) gl =F AAL A5 24
AT AL EHE 28F HoHE £ AHA d=d dolHEA A

2k @ 5 vk oY@ AALY F4d o] A

= 2 7tA MEY FAHL=E B oS =
FA4%= WS A AALd dEude de FHLAL WA
M £Z=(W. H. Persons) 2] oj&°] me} ] 7}A 2 A(FA

SRNE, AANE, BFANE e Faaed Aven AthaAd,

e 2
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(3 IV-10] 7} gwihd Agoly Azl tigh 414
Sol A % A9
gt 412 gt A4
A7VE | 7,=1,050,5337+ 12,666, 387 ‘g3l 7,=2,114,0047— 2,026,703
T3 7 ,=1,031,0127+ 13,181,237 Ry 7 ,= 834,555+ 4,256,105
A 7 ,=2,007,2527/— 2,874,848 A 7 ,=1732,270 493, 313
7Ve% | 77,=472,550++ 5,421,870 RS 7 ,=1718,7977— 1,530,233
BAS | 7,=576,657+ 631,153 A7 7' ,= 533,613/ 243,541
RXEZT | 7,=526,8304 1,052,711 A=) 7 ,=162,370 2,033,340
AT 7 ,= 668,929 4 403, 296 & 7 ,= 301,820+ 163, 833
S | 7,=331,2134 774, 140 L38ket | 7,=99,9334+ 1,939, 687
Rl 7 ,= 390,562+ 275,153 valok | 77,=134,0334F 1,235,426
AfrE A 5 A9
gyl ZA42] Pl A
ZHEW | 7,=444,3924 4,667,333 Fuko]l | 77,=1700, 055+ 862, 428
SH23 | 7,=631,4012+ 2,029,711 Ayl | 77,=303, 8254+ 65,123
MNEYZ | 7,=459,2604 2,266,028 ZER | 7,=127,3604 1,303,935
BB | 7,=278,5974 1,397,793 2=t | 7,=303,7034 50, 865
HAY2EL | 7,=45,8807+ 2,416,089 23zt | 7 ,=136,2334 532, 989
2882 | 7,=118,9174 1,041,748
AB=2A | 7,=92,753++ 523,095
AMERIE | 77,=171,2764+ 756,416
A3 A9 Eu| At A9
gt A il A
SA A2 | 7,=193,7154 1,280,905 22dAg 2| 7,=628,0094 2,224,975
ARCPENR | 77,= 165,478 1,729,248 82 | 7,=1360,297++ 3,022,271
Aol | 77,= 202,080 4 565, 398 FWNE=E | 7,=91,1724+ 1,351,912
w2 A2 | 77,= 140,672/ 778, 042 WFH | 7,= 147,007 A 549, 612
Aol | 7,=55,179/+ 1,171,953 El=Zul | 77 ,=112, 475+ 922, 082
wFE A | 77,=19,652/+ 752,298 AlNE | 77,=61,417/+ 1,269, 254
gtxF| Ao} | 77 ,= 48,588+ 658, 653
v 2A | 77,=238,0747+ 572,225
EIPE | 77,=123,243 4 185, 356
olzmE | 7,=57,331/+ 274,299
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[ V-13] A3 A9 FAES AAS &5 Ws)

ol

(29 : HTEUS)

e
;U} 1997 | 1998 | 1999| 2000] 2001 2002 200 2004  20p5 2006
2 =24 383 455 343 -165 -787| -827] -671 70 621 579
stR=3 676 254| -186| -307| -498 -444] -312 =77 375 518
ANEY = 244 81 -30 21 -344) 244 -39 110 83 160
ke Lk ] 30| -143 -53 240 182 -38| -158| -157| -170| 266
HYrES -239 -46 143 253 155 59| -237 -83]  -129 125
23tn= 24 40 -20 -53 -111 -35 110 139 7 -101
A H 27 32 68 49 71 -111 121  -160 -68 50 189
AR E 63 -53 -49 19 49 91 -243 114 -23 31
(X V-14] T A9 FA8E AAT 5% Wstz
(4% : HTEUs)
jahs
oy 1997 | 1998 | 1999| 2000 2001 2002 200 2004  20p5 2006
Fulo] 1,038 542 -118/ -604/ -861| -868 -611 -34 456 1,060
AR+ 135 -4 -87 -91 -11 41 77 -124)  -133 195
ZEE 256 155 18 -81| -214] -303| -236] -102 5 502
Al -235 92 172 24 -256 229 153 113 -292
=337k 82 -22 47 -64 -124 -84 -37 197 171  -165

[% V-15] A5l A9 FAlde AAT &5 e

(4% : HTEUs)

:‘i;i 1997 | 1998 | 1999| 2000/ 2001 2002 200 2004 2005 2006
A Al 8} 2= 63| 157 -29 -47 98| -214/ -121] 107 155 27
AQopER= |  -446 65 28| 262 68| 232 261 208 -58|  -484

kg A] o} 64 1 -1 -66 -69 43 13 -37 26 26
2 A2y 53 34 35 47 70| -161] -110 13 27| 133
A o} -47 -17|  -104) 108 79 28 48 15 -44 -67
opAFE 5 -169| 160 54 -38 15 14 -10 72| -148 51
g2~ =] o} -92 -24 39 57 73 25 8 -7 71 -8
w2 A4 11 6 -19 1 21 8 -8 39 -7 -12
BHE - - - -111 40, 103 85 -85 -33
o]zu| 2 57 8 -10 -30 -70 -45 25 72 -6 0
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2006

TEUs)
-35
665
127
188

20
104

d

Z
Tl

2005

-392
445
102

-105
132
266

(&9

2004
72
-125
-34
-61
-24
15

2003
558
-886
67
-40
29
213

2002
113
-658
-191
27
-126
-199

2001
-181
-361
-164
-138
-164
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2000
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137

60
26
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1999
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12
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o vl

Blasl 33l s AT YR AR el A |33 Yok
33l 0.99795

Kok 0.99937 0.98946 0.9997¢ 0.98053 0.96827

A= 0.8998¢
Ju 0.94210
AR

A1

& 0.9109¢
2 739} 0.9478€
alo}

H
g | ZHER | FREF | JEYZ E;lj]f}/@ HY2EY | 25tH 2 | A B2A AMNSHE
2HZH 0.90438 0.96833
dR=3 0.9197§ 0.99885 0.97311 0.99560 0.92038
MNES = 0.91967 0.9959¢ 0.99081 0.90321
B/ 0.96438 0.97497
HYAES 0.9939¢ 0.99387
2382 0.99117 0.89443
ABEA
[ V-20] 35 A9 Pzt B walep], g9 A4S
gt FHto] Aetd v =EHE e S s
~ FHke]l 0.91717 0.96024 0.9213¢
Ao ¢ 0.9553¢ 0.9753¢ 0.97831
ZEH 0.99527 0.9946¢
et 0.89882
s
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o et iz A

o | e X]Ef ! I} [t | Ao} |vhabe | esikb}| vhEdlg | BHRE | o)zpl
T
LA A B2 0.97099 0.96185 0.96474
AROPEIE 0.9609¢ 0.96127 0.98475 0.97564
Wl A o} 0.97116 0.95886 0.95289 0.98739 0.95285 0.98034
R A2y 0.89709 0.9618§ 1.00000
A o} 0.9395§ 0.96937
wpAFE T 0.9727C
2}2g 2|0} 0.9992( 0.9969€
oA 6
EEE
o|zm =
[ V-22] B0k Ao gzt 25 dslegol gt YA
gal zddds| BWA | eFAE | ATy gask | AdE
22y 2 0.98956 0.93961 0.99832 0.99516
SHA 0.95952 0.91671
eZdE 0.99525
1 0.98470
Eh v}
A=
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(% IV-24] &5 A

18
M
1
=
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- =
0
=
o
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r v
zo
o
=
3l
(e
ot

(291 : HTEUs)

GRS
- 2004 2005 2006
233l 19,716 25,856 29,940
A4 18,855 21,970 19,743
A= 5,669 5,293 8,031
R 11,291 15,541 18,741
23 4,319 3,609 3,904
=5 8,394 8,542 8,205
& 3,145 2,573 3,883
2 A3} 10,994 9,173 8,730
Yarok 7,349 6,245 6,123
27 89,732 98,802 107,300

A3 : Drewry Shipping Consultants(2004)
Drewry Shipping Consultants(2005)
Drewry Shipping Consultants(2006}}5 5 EUZE A&

[ V=251 A% A9 24 oy

2ok
ogt
d

Aoy % SR WSt
(291 : HTEUs)

=
= 2004 2005 2006
ZH=g 17,643 15,379 14,184
IRz 11,348 13,880 19,343
AEY= 9,877 9,117 10,215
B w/E e 5,722 6,604 9,205
AY12ES 7,741 6,558 6,690
23ln= 11,169 9,085 8,007
HEEE| 1,656 1,437 2,238
Ale 1 E 5,669 3,811 3,997
27 70,826 65,871 73,879

25 : Drewry Shipping Consultants(2004)
Drewry Shipping Consultants(2005)
Drewry Shipping Consultants(20083l 52 EU 2 A&
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[ IV-26] S5 A9 &4 i vk Aol 4 1+ = H3)
(291 : HTEUs)
e
- 2004 2005 2006
SFulo] 6,362 5,743 7,572
2o} F 2,084 2,629 3,227
FEHE 5,050 4,998 6,505
Akl 1,330 1,845 2,265
e 1,628 1,256 1,846
2A 16,453 16,471 21,415
25 : Drewry Shipping Consultants(2004)
Drewry Shipping Consultants(2005)
Drewry Shipping Consultants(20083l 52 EU 2 A&
[ V=27] Al5el A9 &4 did 3nt AdojuXd 93 = W3t
(&9 : HTEUs)
ik
o 2004 2005 2006
LA Al 2F 2 6,872 5,922 10,314
A Qo] o}E}- 2 7,526 7,889 7,734
il A o} 4,380 4,461 7,287
Bl A 2 3,583 4,280 4,663
A o} 3,662 2,870 3,276
upA2 3 5,337 2,963 4,412
g2 x| o} 3,435 3,171 3,146
vl 2 Al 2,517 2,604 2,395
EIHE 204 346 290
olzwm = 255 345 257
A 37,771 34,851 43,775

2+ : Drewry Shipping Consultants(2004)
Drewry Shipping Consultants(2005)

Drewry Shipping Consultants(20083l 52 EU 2 A&
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Drewry Shipping Consultants(2005)
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=

Drewry Shipping Consultants(2006}} 5
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s YA
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[ V-29] S} A9 Aoy A5 wste] tigt 344+

3o Al 7].&

ool

F Al | ks | BAS

Ei
N
of

AFH

A7V=E 0.94194

TEZH 0.91334 0.9811C

[3 V=301 =& A9 ZAeojuid A=gk st theh F4#

o
2

g8 | w2 | A= | 9u | @d | =3 | gd |s=:se] dao

0.97535 0.94994

0.94258

0.94683

0.96722 0.93870

0.9999¢

Ol Al [ R

o
-

US| B {2 o ot [HE [0

fo
&
o

[# V=311 M-d A9 delouid A5 Msjel] ojgt

o
o2
>
-

B4/
3} o} | 3} E Q] HIXEL
gl =g | dr=3 ﬁﬁﬂi.ﬂwﬂaﬂgﬂﬁET

ZH=9 0.9267€ 0.89867
EETEy

it
ol
e
(=
[t
R
T

i
X,

B2 (PE

0.92487

B/ 0.89641
A ES
23ln=
A H 27

ARergE
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[ NV-32] 35 A9 Adeldd A8 Wajo] o 3445
e sulo] | AR | =ER e 237}
o]

Aot ¢

20
gae
EEEG

[

=<1

V-33] A%a Ao Aro]yl M=

& wste] ik A

s N ) =1

#] Q ]o}
B2

o} | Wz

A = o}

ohare 2 | el

ol A o|zw2

LA A gh2
AROPERE
3l A o}
nh2A g
A 5o}
AR A
g7 2o}
w2 A
El gt E

o|zm =

0.97534

0.9949¢ 0.97743 0.87003

0.8987¢

0.96134

0.98987 0.8848¢

0.96784 0.93132

0.96784

[ V=-34] SriAet A ZHojdad A&k wste] thgh a4

CEX L PN

FHA

e

AN E

0.84597

0.85597

0.85364
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[ V=361 &4t BAERte] MEQA Hfs
s =4 TREAEA] =T AATE (A HARE
Service #01  TCi+TCii+TCvi+TCuvii 8,000TEUSs
A Service #02 none 10,500TEUs 24.71%
Service #03 TCiv+TCuviii 2,500TEUs
Service #01 none
B Service #02 none
Service #03 none
Service #01 none
C Service #02  TCi+TCii+TCvii+TCuviii 7,000TEUs| 12,000TEUS 28.24%
Service #03 TCiv+TCvii 5,000TEUs
Service #01  TCi+TCii+TCvi+TCvii 8,000TEUs
D Service #02  TCi+TCii+TCvii+TCviii | 7,000TEUs| 20,000TEUs|  47.06%
Service #03 TCiv+TCvii 5,000TEUs

d=
St 2004 2005 2006
A7V 3,228,284 3,103,594 3,527,621
23 4,692,492 4,863,783 5,078,831
AR 3,419,164 3,706,556 4,757,034
7w 1,656,808 1,507,736 1,832,676
B A5 970,464 1,195,445 1,341,508
YEZH 1,789,371 1,550,087 1,703,906
gz gy g2~ 900,299 911,723 777,106
g 111,261 150,889 128,966
AF 867,583 864,947 1,069,575
A& : Drewry Shipping Consultants(2004)

Drewry Shipping Consultants(2005)

Drewry Shipping Consultants(2006Jl5 2 [# IV-35~36]] WH <& Ed=
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[ V-38] S5 A9 &4 did o] A vED & Wsh
(291 : HTEUs)
=
St 2004 2005 2006
233 5,729,172 6,949,655 7,685,193
Ry 4,931,723 5,028,314 4,799,090
Ax 1,326,712 721,813 1,842,387
YH 1,606,029 2,071,960 2,762,475
Eak) 1,195,600 629,810 755,832
= 1,893,773 1,897,232 2,263,825
o# 1,076,622 480,662 450,919
o A3} 2,092,813 1,562,885 1,604,398
Yarok 1,627,501 1,248,016 1,391,649
A3 : Drewry Shipping Consultants(2004)
Drewry Shipping Consultants(2005)
Drewry Shipping Consultants(2006)t3 % [ IV-35~36)] WS EUE 4H&

[ V=-39] A5 AS 74 did ko] B9 HEH]A 374 w3t
(291 : HTEUs)
ik
- 2004 2005 2006
s
ZH a9 3,308,555 3,009,273 3,152,010
st =5 2,357,257 2,665,836 3,665,613
SUASES 1,516,931 1,398,925 1,414,122
By a/2 8 1,093,391 761,755 769,993
Y1 ES 1,685,598 1,457,019 1,412,329
23B= 1,574,029 1,479,231 1,423,772
A B2 334,521 254,867 640,661
A2 E 930,135 867,125 1,192,622
Z+& : Drewry Shipping Consultants(2004)
Drewry Shipping Consultants(2005)
Drewry Shipping Consultants(2008)t=2 2 [¥ IV-35~36]] W< EUE 2=
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[ V-40] F& A T4 o vt 8/ YEYA Atg ¥st
(291 : HTEUs)
d=
- 2004 2005 2006
ot
Snfo] 2,482,998 2,379,548 2,831,949
2o} &g 7 1,095,161 1,320,127 981,660
FER 1,505,737 1,836,834 2,499,894
et 453,927 682,270 500,523
g 907,066 881,011 806,154
Z+& : Drewry Shipping Consultants(2004)
Drewry Shipping Consultants(2005)
Drewry Shipping Consultants(2008)t=2 2 [¥ IV-35~36]] W< EUE 2=
[ V-41] ATel A &4t dute] e MEY]A Hf& W3t
(4% HTEUs)
ik
- 2004 2005 2006
gk
LA Al 2p 2 959,380 627,849 1,004,254
7] Q o] o}ERS- 2 1,742,421 1,944,644 1,604,413
-l A] o} 1,358,684 977,292 1,969,718
nl2 42 692,094 761,285 1,022,858
A o} 573,312 545,355 885,772
upAFE F 1,686,388 773,221 833,358
g} %] o} 620,481 688,186 621,088
vl 2 A 806,809 805,384 778,094
EIHE 382,891 621,776 536,847
olzm = 91,316 87,485 101,058
Z+& : Drewry Shipping Consultants(2004)
Drewry Shipping Consultants(2005)
Drewry Shipping Consultants(2008)t=2 2 [¥ IV-35~36]] W< EUE 2=
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[ V-42] Solek A9 #4] b Gue] e M= B34 st

(291 : HTEUs)

dx
3 2004 2005 2006
2odAY 2,029,431 1,795,347 2,054,828
FH|X) 2,108,056 2,312,096 1,360,900
A= 2,374,221 2,730,051 2,108,979
1 1,227,599 1,351,157 1,460,463
El o} 940,680 737,466 917,427
Al & 1,110,700 1,229,494 781,998

7

: Drewry Shipping Consultants(2004)

Drewry Shipping Consultants(2005)

Drewry Shipping Consultants(2008)t=2 2 [¥ IV-35~36]e] W< EUE 2=

- 56 -



AVMESZ A& Wi 94

‘6‘;1—
A TH([

o ftE W

~
;OO

V-37~42]). w&hA v E

v
It

=
T

Al

@ 27

S A

rvzel

I} %

A A A

=
T

o

ofp
B

®

o

0

F

o]'u

IV-43~48]3 o] A

shef [

4

of W2 ZAA

3
3L

[

o
=)
gy >
~ S
< o
o7
o 3
S o
o o
o7 o o7
4R S|
No B |~ © | N
wE |2 |
= | o oo
W) e
= ]
o
b3
o
o
o
—
™~
2l
7
THo
_io
B
—_—
N
<0
S EA
o [ 0|5 |E 2|25
il ™ o | % of | X W | 7 N | e
i <o ~ ]:_/l ™ WI ] ﬂwn x

P
T

3AYA

=)
SIS

U ES A A farol]

k
0
1
iy
= [
= 3k
M o|lo
™
G

f=J

S
S
oS
e
gl
|
11/10
1
ﬂ%o
2
iy
3
,Mo

—_

~ _~ — Wr,.F
| _nv_outc.mi{i%_sm
%o || || o | W || W |4

o

- 57 -



o
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Jinl)
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oSt
g3
S
o
Y
12
=

m
o
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o
Ho
o
=
=
gl
o
o
N
N

Fgrt | 2HEd | gF2a | e o [ DEEES | 28t | A B2 (ARAFE

R=3 0.90215
E

[ V-46] T& A9 IR eAS VIEH A gl uhe Fgxs

g Futol [ Asjggu® | #Eu e

Fufo] 0.89098

R
j:-._l‘
ey

=u 0.99665

(¥ V-47] Agal] A ek B HlE Q)L Aol mhe 347

Zub | Rk Z]Ei! iAo} |mzal| Ao} |vhake 3 | esabl| vl Alf | BltE | olzpl=
LA A gh 0.85363 0.99314
AROPERE 0.97102 0.9376¢
ukl Al o} 0.90694
EICRILCRRS 0.98797

A o} 0.99304
S 0.95552
22w 2o}
o} 2 A 0.94882

EIHE

o|zm =
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(&4 miles)

DI~ |O | MO | D
SY|o|N|[M~|00|W| M~ m
T @l | M| | M| 0 |©]|M~N
H_N_ll | |
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Dataloy Distance Table(2007)
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(&4 : miles)
gk 5l T4 A YE AR A=k ] eE |33l Yaol
33l 501 445 207 730| 1,055 576 1,043 929
HAk 514 567 745 676 591 664 549
A= 512 434 1,182 280 1,170| 1,056
i 796| 1,103 642 1,091 977
A3 1,408 208| 1,396 1,282
it 1,250 22 225
k) 1,238 1,124

2 A3} 213
vhatef

Z}& : Dataloy Distance Table(2007)

[ V=511 A5 Ao @izt Az

(&4 : miles)

g9 | zezg | gvea|dsgs | S0 ggams| asee | Anad) [AesdE

B v skl

ZH =g 318 137 295 125 251 86 254
B RCE] 401 144 363 187 349 191
ME Q= 378 135 241 61 244
EREVEE 340 485 326 488
HYAES 187 83 191
23n= 189 107
2B 27 192
ARpRIE

Z}& : Dataloy Distance Table(2007)
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[% V-52] F& A9 3t A
(24 : miles)
gl Tl | AstgAdlE | 2ER e} ERE
o) 1,147 1,912 941 194
Apopsrehl T 897 1,093 1,007
SR 1,632 1,759
A} 784
EEEG
Z}& : Dataloy Distance Table(2007)
[ V=53] Al5a A9 Izt Az
(&4 : miles)
ok | kR Z]Ef :g WallAlo} | wEAELL | Aol |nhAE I | EeslRbl | vlEA | EFREE | o]zH]2
-
A A Eh2 1,031 402 526 855| 1,000 880 700| 1,277| 1,653
AROPEIF= 766 681 491 179 465 616 241 675
A o} 170| 512| 749 541| 348| 1,026 1,402
A 2 355 676 385 188 896| 1,325
A o} 599 57 213 716| 1,149
AR A 577 667 324 680
2}2m) x| o} 243 694| 1,127
=R B 841| 1,315
B g E 652
o|zm =

Z}& : Dataloy Distance Table(2007)
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(&9 : miles)
222 FHA EA= Wl =1 Eb=a} AN E
A2 12 384 1,182 1,197 1,165
388 1,185 1,201 1,168
834 850 817
166 133
42

FUED AUE Biel FuN ALATE HEad, ot Ay
gRE7 AA Adel g W& AEHAh WA A Fus
ARG Gzt AYAL grel 4 R etk AANY FuE

Sacy

D

| EF | AR ke | BAS S| A | A

my e

ot |m

0.01719 0.01723 0.01524 0.01659 0.11694 0.77107 0.03077% 0.0149¢ 1.00000

0.00979 0.70219 0.03934 0.17555 0.00857 0.00962 0.00921 0.04574 1.00000

0.00941 0.67389 0.03547 0.21393 0.00824 0.00924 0.00884 0.04094 1.00000

0.03920 0.17779 0.16703 0.14491 0.03487 0.03861 0.03703 0.36064 1.00000

0.01879 0.34917 0.44339 0.0637§ 0.01652 0.01846 0.01771 0.07214 1.00000

0.34371 0.04425 0.04433 0.03978 0.0428¢ 0.37387 0.07209 0.03914 1.00000

0.7649§ 0.01677 0.01679 0.01489 0.0161§ 0.12614 0.0296¢ 0.01463 1.00000

0.19021 0.10003 0.10023 0.0890(0 0.09673 0.15163 0.18444 0.08774 1.00000

0.03597 0.1929¢ 0.1800§ 0.33658 0.15307% 0.03197 0.03537% 0.03406 1.00000
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gu | s | 2 | 3= | 9e | A7 | == | gd |38t daok| @4
A}3l 0.13164 0.14820 0.3186(0 0.09034 0.0625] 0.11450 0.06323 0.07099 1.00000
A 0.14735 0.14362 0.13020 0.09909 0.1092¢ 0.12491 0.1111§ 0.13444 1.00000
A= 0.15319 0.13263 0.13315 0.157079 0.05767 0.24347 0.05827 0.0645¢ 1.00000
Az 0.3400¢ 0.12413 0.13744 0.08842 0.06381 0.10963 0.06451 0.07204 1.00000
g9r 0.1031¢ 0.101027 0.17342 0.09455 0.05345 0.36184 0.05391] 0.0587] 1.00000
i 0.01711 0.02671 0.01527% 0.01287 0.01282 0.01444 0.82059 0.08024 1.00000
oA 0.09084 0.08853 0.1868g 0.25155 0.25155 0.04184 0.04226 0.04659 1.00000
#3}v}| 0.01721 0.02703 0.01534 0.0128§ 0.01286 0.81597 0.0145( 0.08427 1.00000
0.06974 0.118027 0.0613q 0.05054 0.05054 0.28797% 0.05764 0.30419 1.00000

[3 V=571 A9 A9 szt Azl vl&

erjeg(grealasiz| O (sepet|esue qu e see| 9

0.07599 0.17639 0.08191 0.19331 0.0962§ 0.28100 0.09514 1.00000
0.10924 0.08663  0.2412§ 0.0957¢q 0.18574 0.09954 0.1818¢ 1.00000
0.16407  0.056064 0.05947 0.16654 0.09327 0.36848 0.09213 1.00000
0.14675 0.30064 0.11453 0.12737 0.08924 0.13279 0.08871 1.00000
0.18292 0.06299 0.16938 0.06724 0.122279 0.27547 0.11971 1.00000
0.11214 0.15052 0.11679 0.05804 0.15052 0.14894 0.26304 1.00000
0.2058¢0 0.05071 0.29015 0.05429 0.21323 0.09364 0.09214 1.00000
0.11214 0.14912 0.11673 0.05837 0.14917 0.26618 0.14834 1.00000
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7k

LS A

Az

Hl&

o]

Apokared 7

EEHE

g2

2}

=

5}

SHA

0.11454

0.06871

0.13961

0.67714

1.00000

Aol

0.22385

0.28624

0.234972

0.25499

1.00000

Z2E=249

=7

0.18553

0.39545

0.21735

0.20164

1.00000

e

0.27489

0.23664

0.1585(

0.32994

1.00000

K

—

37} 0.64494 0.12427 0.07114 0.15961 1.00000

(& V-59] AFH A% Ful

[e]

AR HlE

Rl

Haa=

2] g0Jo}
B

ek}

njdiL}

R

gpsiRpl

nlezlg

Bl g E

olzn|2

A

WAl

0.0844§

0.2166§

0.16559

0.10184

0.08710

0.09897

0.12443

0.06821]

0.05269

1.00000

AooPERE

0.04669

0.06285

0.07069

0.09805

0.26895

0.10353

0.07815

0.19976

0.07137

1.00000

Weikfo}

0.12841

0.06739

0.30359

0.10082

0.06891

0.09541

0.14834

0.05031

0.03687

1.00000

sz

0.08147

0.06293

0.25207

0.12072

0.06339

0.11131

0.22794

0.04783

0.03234

1.00000

Al

o}

0.03424

0.05963

0.0571§

0.0824§

0.04889

0.51374

0.13745

0.04089

0.02548

1.00000

vlEa

0.05307

0.29620

0.07079

0.07844

0.08852

0.0919(

0.0795(

0.16365

0.07797%

1.00000

elsiiol

0.03397

0.06428

0.05525

0.07764

0.52445

0.05180

0.12307

0.04307

0.02657

1.00000

v

0.0607§

0.06907

0.12224

0.22631

0.19976

0.06379

0.17508

0.05059

0.03234

1.00000

e

0.04997

0.26479

0.0622(

0.07123

0.08913

0.19696

0.09196

0.0758§

0.09787%

1.00000

o xu]_g

0.06665

0.1632]

0.0785§

0.08315

0.09589

0.162071

0.09775

0.0837¢

0.16894

1.00000
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gk | 2y | FHIA] | eFWE | Wy e AlhE [ A
224w 0.94178 0.02947 0.00957 0.00945 0.00971 1.00000
EH]X 0.94237 0.0291( 0.00953 0.00944 0.00969 1.00000
2EHE 0.29658 0.2935(0 0.13655 0.1339§ 0.13939 1.00000
w51 0.05149 0.05134 0.07297 0.3666( 0.45754 1.00000
E} =0} 0.02554 0.0254§ 0.0360( 0.18437 0.72869 1.00000
Ao E 0.02505 0.02498 0.03577 0.21940 0.69485 1.00000

T, 7 At o FRkEe] AL Aolvk vyl wiel 4 s Ve

o sl mEHE Ase Fol U Fit vee Atk A2 Sof, A
3z =R BN
= =

[ V-61] gl Ao FuzkzAz]d] uhe 2425

gu | anz | 52 | a9 |aes || o | ¥ laage | aw
29 |29
A7ME 0.0133| 0.0130{ 0.0227| 0.0174| 0.1758| 0.7680| 0.0539| 0.0217
3 0.6876| 0.0791] 0.2369| 0.0171| 0.0130f 0.0212| 0.0900
AR 0.0717| 0.2919| 0.0165| 0.0127| 0.0203] 0.0810
7t % 0.0982| 0.0370[ 0.0221| 0.0513| 0.3482
ZA 5 0.0262| 0.0170| 0.0349| 0.1078
YEFT 0.1895| 0.0980( 0.0350
Elssigul 0.0517| 0.0212
Bty 0.0481
Al
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[ IV-62] =5 A9 vzt Aol w2 AR

gt &3l s A= kel Az =s | eFsop| Yarok
gl 0.1386| 0.1506| 0.3297| 0.0961| 0.0346| 0.1021| 0.0348| 0.0705
A 0.1377| 0.1267| 0.1001] 0.0543] 0.1038| 0.0548| 0.1271
15 0.1354| 0.1647| 0.0310| 0.2128] 0.0311| 0.0632
RS 0.0911| 0.0333| 0.1819| 0.0334| 0.0639
ikl 0.0266| 0.2982| 0.0266 0.0551
= 0.0257| 0.8182| 0.1406
& 0.0258| 0.0507
£ 55}u} 0.1474
wazof

g9 |zded | grea|dsax ;}]jf}/ o885 2aue | n e e
ZH a9 0.0469 0.0917 0.0637 0.1047 0.0575 0.2062 0.4317
=g 0.3789 0.1909 0.0677 0.2109 0.0470 0.0943
MNE QT 0.0844 0.1064 0.2005 0.1662 0.0568
BB 0.1098 0.0690 0.0551 0.0450
HI1 ES 0.0874 0.1357 0.0735
238 = 0.0736 0.1422
2B 27 0.1480
Az
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[% V-64] T A9 IRE Aol we FB#¢
) Sulo] | AR | =ER oo} 233}
Fufo] 0.0743 0.0528 0.1017 0.3332
Aok F 0.5120 0.1778 0.1211
ZEXE 0.1419 0.0817
ah2ke} 0.1757
SRS
[ V=65] 253l A9 Izt 7ol wg 3444
Fuk | SRk jif :]io} Ao} e | Aol | phER T | el vl | BHEE | olzr|=2
s
LAA 22 0.0329| 0.0836| 0.0662| 0.0396| 0.0381| 0.1179| 0.4240| 0.0564| 0.0410
AP I 0.3744| 0.0866| 0.0695| 0.2653| 0.0570| 0.0478| 0.1286| 0.1095
3l A o} 0.1857| 0.0653| 0.1849| 0.0495| 0.0781| 0.0401| 0.0778
w2 A2 0.1181) 0.0675| 0.0662| 0.1276| 0.0496| 0.1795
A o} 0.0503| 0.2778| 0.0869| 0.0528| 0.0878
upFE A 0.0537| 0.0482| 0.1104| 0.1187
22w 2| o} 0.1609| 0.0762| 0.0377
m 0.0563| 0.0344
EHE 0.0864
o|zm =
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egA= EEE
0.0307 0.0121
0.3660 0.1281
0.1693

0.1681

0.3675
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i_ﬂ;i gk B et R vEY= A€l Al

1 0.2235 0.4706 - 0.4810 1.0000
2] 0.5190 - - 0.4913 1.0000
13] 0.5087 - 0.4681 - 1.0000
[4] - 0.5319 0.3893 - 1.0000
5] - 0.6107 0.5243 - 1.0000
6] - 0.4757 0.5126 - 1.0000
7] - 0.4874 0.5187 - 1.0000
8] - 0.4813 0.5233 - 1.0000
[9] . 0.4767 0.3007 0.2222 1.0000
[10] 0.2614 0.2157 0.3013 0.2179 1.0000
[11] 0.2628 0.2179 0.2062 0.1435 1.0000
[12] 0.3064 0.3440 0.4830 - 1.0000
[13] - 0.5170 0.4304 - 1.0000
[14] 0.2775 0.2921 0.3400 - 1.0000
[15] 0.3052 0.3548 0.2164 0.5622 1.0000
[16] 0.2214 - 0.3331 0.3331 1.0000
[17] 0.3339 - 0.5023 - 1.0000
(18] - 0.4977 - - 1.0000
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[E N-69] JPEES} 45F Auh Hu2) E9}=1]
937 BT | IHEEx
H| W H S w* ES ES? w* £S*
(29 (52 ()
-0.7444 2.1402 4.5803 -3.4097 0.5542 2.5383
0.1924 2.0093 4.0371 0.7766 0.0370 0.1494
U E ek 0.1872 2.0088 4.0352 0.7554 0.0350 0.1414
o ]
VS. 0.1157 2.0033 4.0134 -0.4644 0.0134 0.0537
A= Huk 0.0510 2.0006 4.0026 -0.2041 0.0026 0.0104
B a2k P
e 0.1508 2.0057 4.0228 -0.6067 0.0227 0.0915
A 12.1679 24.6913 -3.1529 2.9848
" &337] = -0.1277
[ V-70] P2EELs} o] WEND B487 Lo
agar EEezk |gduEgviEA
H] 2 ¥ = w' ES ES? w*' ES*
(29 (s2) ()
-0.1398 2.0049 4.0196 -0.5618 0.0195 0.0785
-0.1366 2.0047 4.0187 -0.5489 0.0187 0.0750
GorE 0.3962 2.0394 4.1591 1.6479 0.1570 0.6529
Vs, -0.4388 2.0483 4.19564 -1.8408 0.1925 0.8077
B} A -0.1080 2.0029 4.0117 -0.4333 0.0117 0.0468
v ES= 0.0227 2.0001 4.0005 0.0909 0.0005 0.0021
Z O O
EAA 0.0023 2.0000 4.0000Q 0.0094 0.00Q0 0.0000
A 14.1003 28.4051 -1.6366 1.6629
Yo a3=37] = -0.0576
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[# V-71] gas3da It Azt av=7]
N a7 BT | IHEEA
H| W H S ©ES £S? w* £S*
(29 (52 ()
-0.3137 2.0246 4.0992 -1.2857 0.0984 0.4033
0.0759 2.0014 4.0058 0.3039 0.0038 0.0231
0.0349 2.0003 4.0012 0.1396 0.0012 0.0049
0.1625 2.0066 4.0265 0.6544 0.0264 0.1063
eI
0.1872 2.0088 4.0352 0.7554 0.0350 0.1414
VS.
a1z A 0.7584 2.1455 4.6033 3.4918 0.5752 2.6479
o -l
-0.9319 2.2211 4,933] -4.597P 0.8684 4.2841
0.0023 2.0000 4.0000 0.0094 0.00Q0 0.0000
A 16.4084 33.7042 -0.529( 7.6110
B a337]) = -0.0157
[ N-72] Q&% A A8} epe] VEAZL a7 G9h217)
N = | BEFEA | gHETEA f ,
H| W H S - ES £S? w* £S*
(29 (58) ()
0.3321 2.0276 4.1113 -1.365b 0.1103 0.4535
0.3238 2.0263 4.1058 -1.3294 0.1048 0.4304
4 - &% Ay
2 H ) 0.5119 2.0659 4.2678 2.1848 0.2621 1.1185
1 o
vs. 0.3878 2.0377 4.1523 -1.6101 0.1504 0.6243
E}A o 0.0428 2.0005 4.0018 0.1718 0.0018 0.0073
HEH=Z
0.0092 2.0000 4.0001 -0.0369 0.0001 0.0003
AHs
SHA| 12.1580 24.6391 -1.9857 2.6345

Wy &3=7] = -0.0806
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a3=7) EFQa |9HETIEA
Hl W H = w* ES ES? w*' ES*
(29 (52 ()
0.4308 2.0466 4.1885 1.8043 0.1856 0.7773
0.1277 2.0041 4.0163 0.5130 0.0163 0.0655
0.4502 2.0509 4.2061 1.8936 0.2027 0.8525
-0.0973 2.0024 4.0095 -0.3900 0.0095 0.0379
-0.0503 2.0006 4.0025 -0.2016 0.0025 0.0101
BT AN 90747 2.0014 4.0056 -0.2991 0.0056 0.0223
X H gk
e -0.0931 2.0022 4.0087 03732 0.0087 0.0347
VS.
S -0.0299 2.0002 4.0009 01194 0.0009 0.0036
0.0000 2.0000 4.0000 0.0000 0.0000 0.0000
0.8741 2.1941 4.8140 42082 0.7641 3.6786
0.0681 2.0012 4.0046 0.2727 0.0046 0.0186
37 22.3036 45.2568 7.3085 5.5011
WF 5337] = 0.1615
[ V-74] &9 YEYa A5E3 I Azt 83197
337 B2FE2 | GWETIEA
Hl nH 4 w* ES £S? w*' ES*
(29 (52 ()
0.3023 2.0229 4.0921 1.2370 0.0914 0.3739
0.3238 2.0263 4.1058 1.3294 0.1048 0.4304
49
e 0.3622 2.0329 4.1326 1.4960 0.1312 0.5422
A6e -0.9546 2.2322 4.9827 -4.7566 0.9113 45408
vs. 0.0000 2.0000 4.0000 0.0000 0.0000 0.0000
Skt A :
37 10.3142 21.3131 -0.6933 5.8873
W &737) = -0.0325
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0.5638
0.5288
0.5078
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0.4193
0.5163

X
0.4362
0.4712
0.4922
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0.5807
0.4837

#}=7]
-0.1277
-0.0576
-0.0157
-0.0806
0.1615
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443 AHPRA & 3 A4 75X 4=

1) AHP+4 7§ &

AHP(Analytic Hierarchy Process)T Saaty(1977)o] 2]sto] 7 dE o,
Harker(1987)= AHPE U7t #odste JALEAAY Al oA ALEE 5
A F93 oiZ2 A A Y = (Decision—aiding Methodology)e] 2t a2 &} ¢ t}.
2 o A}

gk o] F Saaty(1987)8 AFol A E AHPE JAAA A9 FA o] o &ho]
%! =

AREAS mdea gete] td 28 % (Priority)& 7/M2st7] Yste] AF =
S YEYTa FFRE AL EF7E JAA A 2D (Multi-criteria Decision

1 Aol Rrh Wb AHPE oAAAY] EAE Txseln B4
7] 918 ABAoluA wmA e olg & & vk

AHP= frodt 9 WgsE o Hxel AFe Hrists VIHe=R
Saaty9] ¥go] 719+ F 3 glthk. AHPY 712z ¢ A= t&o a7t & A
wE 4 ol
22 1 - o] ¥ i (Reciprocal Comparison) : A2 A=}
o] Y7} WMEA] JhFafok B, a4 AEE YEE F 9
olof Ft}. o] FRAL FuEa L FRAIAF ¥
1/aij (€ 1, ] € A)
98 2 - =44 (Homogeneity) @ =84 A== AR HY Ho AA

5
AEg Folo] HAT Ol Bk = aif = o (ZE i jE A)

A7 3 - % YA (Independent) @ oA Tars Hrtstes U5 54
oluf g Sl Mz ddAde] glojof doh =, aij = ai- g
(=1, € A)

48 4 - 7

| th A (Expectation) @ AlZT2 5 JAA A Qs RE A3dE
& 4AdsA xgete oz JHAGY. F, Xaij = 1
c A

~

Sl AgGH 4719 dElE AHP/F O JAZAEAE Aoz A
o] 235, @ e 2 (Pairwise Comparison)?] FHZE FEE o) &
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Mesta gk 53 AHPE Wi oS 43 A9A Bdsd go
=

(2) AHP2] AZF3+A

=

°F aijE JAAA #A Fo

3l @ 7ksto]l WA grelwln dvbw, AHPZIWM S Folxl 84l
of &2 W sty wol, vue Ay gre] -2 Ao (Square Matrix)
o e E vetdt AE 29 22 v gEe] dHolgn AFosta, AVE
nelgta Aeojgtt, ojuf AHPZIW 2 olgol AAg A3 A (Synthesization
Process)ol et AARA S AA A #rt

o

@D wroF Aro] oAAATA] ok, a9l jol whd 29 i wiAzk
= AA ] wjAgho 2 o] &3t}

@ wiA ] FE AclA A jel dF FE Ak Sij7h A4 del o

g @S vekdivta &b, ok o] yEbd 5

S = Zld”
® FE AdA 24 22 G@i)ESE Do F(Sj)o2 Y Vijs 29 22
Axte] Aatz yepdivha &b, obe o el Yl 5 9l
d .
__
s
@ 7t 2t HE F 85 (Priority Index) #t< 73171 $lste 72t @
2 A tste v 53k (Normalized Weight)e] S gth, PiE 89 9] 548
A 4= (Priority Index) gkoleti A ojghrtd ofef o} Zo] Ve = gl
— —
2 /2::1 7
©® A, Fo FoAAESe wjA gkl tisto] = or daAol d=TtE

A7) ekl Ay e ANGEE, QYL £AE
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P4 Bnx1)S T3¢9, et AFA A" FEB)E ofHet 2
of et = slth ojuf A= FAMB)E 7tTA FHolgta Fdrh o] AAE
o 74 %] = (Consistency Index, C)E o} ¢} 7o) A AL

N
3o
o

| & | 1@y +soa+ 2 ,a )
B=1b = |pantsoayt- 2,45,

| 4, | 1@t 2o p+ y

Cl= (}\ max — )/ (”_ ]-)

npA ko 2 B4 8 & (Consistency Ratio, CR)& CR=CI/RIY AAte]l <&}
o & & 9omn o7]A RI= F29 A4 (Random Index)®] gkolth. RIL<
of & Q8RIE9 Aol dig FFEH, [ V-77] AA =] gl

[ IV-77] RI(Random Index)%t

n 1 2 3 4 5 6 7 8 9 100 11} 122 13 14 15

RI | 0.00| 0.00] 0.58 0.90 1.1p 1.24 132 141 145 1149 151 1.4861157| 1.59

o & E0f, no] 39| RI:= 058°]H, no] 504
Zko] 0.1 ool Aulus el AL 7k
= 9T F o, I ool dHAo
(Saaty & Kearns, 1985) ukok AL A A 27 AH wE
AE FAEEE, A, Neolw, = A3 CI= 0°] ®th. shAIRE oJAMA A A7}
2% 1] L of] A Oe]?:]r‘éo] Sokd A > No] Hr},
g

Oal 7615,)_()]]: Q3 2=

AHP7} SAMAA Ao A A
of d#Ao] dEAol hate] A E AL AHPZF b2 Zdo] ulsle] 2
A Z2 AFAE A HEEE o f i E
Raiffa(1976) 9 A AHPS] o]g)d EAL &

A
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[ V-82] 7F=x18d At

e R Aee ES = Rzt | 7kEA B2
B =5F T & A2 B &
ok BEF 0.22386 0.21454 0.23466 0.22826 0.90132
A dEF gFR) 028935 0.27730 0.22406 0.32614 1.11685
YES A HA& 0.25123 0.32592 0.26335 0.22062 1.06111
ERizisgl 0.23096 0.20022 0.28110 0.23549 0.94777

N

[ IV-82]ol A Azt 752 #He) ga [F V-81]9 T8E% U

F oot el n, B Fath

[ IV-83] a,, A
7FeA el P 3 TLE -
78 < C=AB
(A) (B) (n=4)
gt 5 0.90132 0.22386 4.0263
e B8 2 1.11685 0.27730 4.0276
16.1078 / 4
WEYa A&E 1.06111 0.26335 4.0293
= 4.0270
gk A 0.94777 0.23549 4.0247
A : 1.00000 16.1078

& ¥4 AF(CDE AL
CI = (A -n) /(-1 = (40270 - 4) / 3 = 0.00898

© 44 " &(CR)E Attt
CR = CI / RI = 0.00898 / 0.09 = 0.09982
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[ V-2] S} A9 At G A2AS

(&S] : TEUs)

Kl M A W ZZAE N W& AY &FF
A7 E Jurong Port X g 760,000
z3 9 Terminal e A4 A 400,000
Chiwan Cont. Terminal 2 A 300,000

A Shekou Cont. Terminal QAN A4) &L 3dA4] A4) | 2,000,000
Yantian Int. Cont. Terminal| BHA|(A14] 1,400m) 2,000,000

hes Berth 60-62 54 Z41(14m) 800,000

6 Terminal A 7 2,000,000

BA$- Xinsha Terminal B 33 200,000
zE=g North Port Bz gz 2,000,000
Westport Terminal Bz gz 2,500,000

gzdy s | PTP AN g 22 &3 1,500,000
Basin 1 Terminal A2 A 9 F=7F st 225,000

Bl Basin 1 Terminal A5 Ald g3 300,000
Basin 2 Terminal C1-3, D1{344 7 2,600,000

AFd 4th Berth A4 7§ 3H448m) 400,000

Z+& : Drewry Shipping Consultants(2002)
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9 | zdew | @rea|aegE | 00 deEg 2sue | A e AeaE
zdag 02680 | 0.0216/ 02642| 0.0247| 0.0135 0.2510| 0.3184
=] 0.0892| 02509 | 0.2395| 0.7616| 0.2339| 0.2282
NE | 0.2257| 02480 | 0.0472| 0.2609 | 0.2156
BB 0.0259| 04807 | 0.0130| 0.2289
AP ES 02431 0.0320| 0.2398
23tn= Cl gy NG Bt = 0.2048 0.2392 | 0.2337
A B 27 0.0349
AbgE

B,n

@u 0.3184

0.2431 0.7616

(19 V-3] A48 A F

YL . (BN 102337 (N H -2 0.2048))
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2 BEdo] 71E 959 oy
Wod F k. 282 23S Port 2000
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AAHEE Ik d=ze #d



tozs Asd A

5
A=
LB, 9 AYAESY] Trinity B

Aol e gt AAHS Fus g £,
g S FAE A2 EFT Y 67 A FR, A7) A B2 A8 Albert O
zZ2AE 94 ARHe g & FAHIA2Y, Fr2)o YFHL 25
gFol giste] AAS FESHA ©@ ddelg &+ dAG
[£ V-6] A48 A% 2ANY G A2A S
&9 . TEUs)
s N A g Z2AHE AN g A BEF5H
Euromax Terminal 149(1,225m) 2 F-x](86hectare) 1,700,000
Maasvlakte 2 A4 9 21 spd 750,000
ZH= ;
Pier 7(Uniport) A1 7Rk AE 200,000
Delta Terminal 2, BA A2(750m) 7l 1,000,000
1A 124(800m) 7} 1,100,000
StH= 5 Altenwerder Cont. Terminal
22A 424(600m) 7H 800,000
JME Y= Doel 1, 2, 3, &4 3,200,000
CT A 2129(340m) &7 400,000
B/ g .
CTIV 123(1,700m) 23 2,000,000
HY2ES | Trinity Terminal A23(270m) & 825,000
Port 2000 &1 A4 1,200,000
2sn=
Terminal de L'Ocean Al e A8 200,000
ABE2A Albert TI N A= 1,200,000
AF$-2%E | Dibden Bay A5t 7N 6] A ad) 2,100,000

. Drewry Shipping Consultants(2002)
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gk | AR Zﬁ;g welAjo} |vlEas) | Aol e | elwiRbl | vieAf | BRtE |o)znz
LA A gh2 0.2326| 0.2371| 0.0156| 0.0093| 0.0090| 0.5046 | 0.5863 | 0.0133| 0.0097
ARoPERE 0.3439 | 0.2355| 0.2923 | 0.5487 | 0.4751 | 0.2297| 0.0303| 0.2727
el A o} 0.2611 | 0.2300| 0.0435| 0.2250| 0.7275 | 0.2227| 0.2378
w2z} 0.0278| 0.2167| 0.4975| 0.5141 | 0.0117| 0.0423
A =0} 0.2222| 0.0654| 0.4990 | 0.2869 | 0.2660
RS 0.0126| 0.0114| 0.5460 | 0.5040
g 2o} T (g my A B = 0.2397 0.0379| 0.5100 | 0.2321
op 2 A 0.0133| 0.2580
B tE 0.0203
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[ V-10] #5al A9 B &nt A g
(&9] : TEUs)
Bl N A g Z2AE A W& AL E5%F
TCA Isla Site Sealand Terminagd = A4 74 970,000
A Al 2k _
Outer Isla Verde Project 2241(675m) 2 FX](50ha) Al & 500,000
Z|Q o]o}E}9-2 | Medcenter 2141(350m) 2 FX](12ha) 7§+ 1,500,000
dhl Al o} Valencia Cont. Terminal NE-Rv s 150,000
194 600,000
Delta Project
wl2 A 2 29 7A1(2441 2,800m) 1,500,000
TCB Terminal Al 150,000
SECH Southern Quay 214(620m) 7] ek 400,000
- SECH Eastern Quay A 243(620m) 7it 400,000
A o
Voltri Terminal =71 A 300,000
Voltri Terminal 2149(1,000m) 2 F%](35ha) 7§t 750,000
npAFg g Terminal 1 HZ|(16ha) 7} it A & 900,000
g} x|} | La Spezia Cont. Terminal | 4123(300m) 2 A|A 7t 200,000
vl 2 A - Fos 2XL Project 2149(1,300m) & - %](60ha) 7} it 1,200,000
194 214(1,000m) 23 850,000
El&E Taranto Cont. Terminal
2ttAl 4144(1,050m) &5 3,500,000
olzu = New Port F-2](75ha) 7| 250,000

25 : Drewry Shipping Consultants(2002)
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YOl g py(BAAF) 02391 01 (A G HEE 0.2295))
(£ V-12] HujAch A9 E4dP gt 7jEAg
(&+9] : TEUs)
ol N A 8 Z2AE (EISREI R AY =5F
Berths 136-139, 142-146 33 g =3 400,000
Z2dAg 2| Pier 400 Maersk Sealand 2+ 2,500,000
New Piers 100-102 129(925m) 7 1,000,000
24 %] Pier T R 2)(375acre) 2 A1 s 1,100,000
Berths 55-56 - =](120acre) &% 300,000
LEd= Berths 57-58 A123(1,100m) 2 A]A Rt 600,000
Ben E Nutter Terminal B Z](16ha) 7§t 200,000
Wl 21 Deltaport Terminal 33 Jhe 180,000
E} v}
Al & T18 F-7](200acre) &7+ 390,000

A3 : Drewry Shipping Consultants(2002)
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