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An Analysis on the Efficiency of Container Terminals

Kim, Un Soo

Department of Logistics Engineering,

Graduate School of Korea Maritime University

Abstract

The increase of world trade volume caused by the phenomenon of regional
integration and the development of containerization have been influencing
the rapid growth of containerized cargoes.

This increase in the amount of volume plus the privatization policies in
ports have motivated private enterprises to participate in the operation and
development of container terminals.

Recently, global terminal operators are struggling to attract more cargoes
into their ports through enlarging facilities and trying to be more efficient.
Many researches on container terminal efficiency have been conducted, but
most of the traditional Studies are focused on the partial efficiency of the
container terminal using quantitative questionnaires and basic statistical
data.

In this paper, the Stochastic Frontier Model of the interaction among the
variables was employed to execute numerical analysis on the efficiency of
terminal.

The objective of this paper is to measure the level of efficiency in the

container terminals every year and to assess the influence in container

~ viii -



terminal’s efficiency on domestic and foreign by changing the terminal
scales and the level of input factors.

First of all, 12 domestic terminals and 20 oversea terminals are selected for
the analysis. The average level of efficiency of these terminals has
increased yearly from 0.67 in 1998 to 0.812 in 2002. The efficiency and
throughput in Shenzhen(YICT), Gioia Tauro, Shanghai(SCT), Qingdao
(QHCC), HIT, MTL and Singapore terminal are higher than the others.
Relatively inefficient terminals with a surplus in facilities and equipment
were found at Eurogate, Tokyo, Colombo, MICT.

Secondly, this paper used the dummy variables for identifying the
correlation between terminal scales and operation. Accordingly, the terminal
scale has high correlation with its efficiency. However, it displayed that
operation mode is not related to the terminal efficiency level because the
statistical results are not significant.

Thirdly, the berth occupation and vessel-waiting ratios were calculated
with relatively high figure in the most efficient terminals. Considering the
level of service, human resources and optimum capacity, the optimum
efficiency should be preferred to the highest efficiency.

Lastly, in case of the integrated berth like Gwangyang and Gamman
terminal, the efficiency in the integrated terminal is higher than in the
independent terminal. The Hub port that will aim to more efficiency and

goods transported should have a large scale of berth.
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2.1 ZHO|H=SE &7t

Ak 2001 A3 AA AE ol WA Y 2 GDPF 7S thH] 3u) =& St
= 7IFstHA 1980 3H8WMHFTEUC A 2002 27 W TEU=Z ¢
9.2%° FT7F&S BEIAth 53] ofAlopA 2 19801d 9W8AHRITEUCI A 2002
193X2M WITEUS Agste] AA=ETF S7HEEt 52 A% 126%9

o,
S

L

o|\

3 fEyEtE H RSt Foo] TE FHobA e HH Y EFEFS
1980 797 WFTEUC Al 2002 ol = 8HSMRITEUR A 11.6%7F 57t
st o ofAloldA e 1 AFH 7L AR At G o, AAEE A 2
Aehe 4SS 19804 19.8%, 20008 30.3%, 20024 31.3% 2 1] & o]
A S 7Fskar vt

jutot

<E 2-1> olAlo} 2 A A A"lolY EFsF AA
@$] © HTEU, %

AH 5 &
A 9 1980 1990 2000 2002 ,
(‘80-02)
AA A (A) 38,772 87,783 235,930 271,100 9.2%
ofA] o} A A (B) 9,782 34,472 112,751 132,297 12.6%
=35(C) 7,662 23,015 71,421 84,920 11.6%
ol 1,871 9,677 35,901 41,466 15.1%
wopA] o} 249 1,780 5,429 5,912 15.5%
C/B 78.3 66.8 63.3 64.2 -
C/A 19.8 26.2 30.3 31.3 -

A& : Drewry Shipping Consultants Ltd.(2002), Global Container Terminals, p.122.,
Michael Chia(2003), GTOs & The Global port industry, 23rd IAPH World

ports conference.



w3k 20029 AlA AElolvEAd AAXE 7Fo2 AA 5 Rt F 570
guk 20t Rk F 110 kel FEol A
International Yearbook, 2003). o]} Z+
ATdde AAFG FH4 32 (Main Trunk Route)d9] dA9 TS F

(€]

=]
Aoz & A wFA o] FAHI 7] wEol

=

of #A3sta 9l th(Containerisation

Aojo el AEolLEE Y

flo
ot g
M

<E 2-2> HA FasT A3

w9 ¢ HATEU

S g 2002 2001 < 7H& (%) = 7}y
1 Hong Kong 19,144 17,826 7.4 China
2 Singapore 16,940 15,571 8.8 Singapore
3 Busan 9,453 8,073 17.1 South Korea
4 Shanghai 8,610 6,340 35.8 China
5 Kaohsiung 8,493 7,540 12.6 Taiwan
6 Shenzhen 7,610 5,076 49.9 China
7 Rotterdam 6,520 6,096 7.0 Netherlands
8 Los Angeles 6,106 5,184 17.8 USA
9 Hamburg 5,373 4,689 14.6 Germany
10 Antwerp 47777 4218 13.3 Belgium
11 Port Klang 4530 3,759 20.5 Malaysia
12 Long Beach 4526 4,463 14 USA
13 Dubai 4,194 3,502 19.8 UAE
14 N.Y./N.J. 3,700 3,316 11.6 USA
15 Qingdao 3,410 2,640 29.2 China
16 Bremen/Bermer. 2999 2,915 2.9 Germany
17 Gioia Tauro 2,955 2,488 18.7 Italy
18 Tokyo 2,900 2,536 14.4 Japan
19 Felixstowe 2,750 2,800 -1.8 UK
20 Laem Chabang 2,749 2,367 16.1 Thailand

A& : Containerisation International Yearbook, 2003.



&9 - ATEU

A9 2003 2004 2005 2006 207 T7hE
=5 ol Ao} 83,460 90,660 99,030 106,004 113,422 8.0%
& ok A o} 44,383 49,217 54,263 59,212 64,573 9.8%

T 5 13,037 13,810 14,660 15,421 16,219 5.6%
wopA] o} 7,904 8,701 9,570 10,492 11,501 9.8%
5 A o 33,670 35,062 36,495 37,895 39,147 3.8%
2kl ofu 2] 7} 21,689 23,344 25,093 26,765 28,544 7.1%
Q Ao} o} 5,593 5,830 6,112 6,355 6,565 4.1%
ofZ ] 7} 8,465 8,965 9,461 9,908 10,372 5.2%
T T 9 1,429 1,575 1,684 1,858 2,046 9.4%

A f H 56,962 59,520 62,396 65,114 67,916 4.5%

Al A A 276,591 296,684 318,764 339,024 360,305 6.8%

ZF5 : Drewry shipping consultants Ltd.(2002), Global Container Terminals, p.138.
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and Khanna, 2000).

S AMU s e 28 Folasw dste] TR A BA
4ol 7ol tAN L YUtkBaird, 1999). AA, 7|E FUEE AR 540
S, ekeZelh @el vi@Ae ool ofHth EAl, deln ALHde
£ol7] fAAE A4 2AA e AAAE @) = 2R T2
A% A Auo g sl WAl Q@B etelof Bt A, FHS 75T U

A},
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olst gol FHY W hPstel me Aeoldevde hYA AL AT Er)d
el g % R s F& ALHoR 4w 2 Aol

D $Evake] A% Gwangyange AA% Z#¢ 20), Gammane A% Z# ¢ 39S AMEsta ok
a2la 20029 Gamman HKTeOlA 2249 IS 1918 =93t AA9 4018 ARsta 9o,
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A4 Auo)Psie <E 2-4>% o] 8000TEU Althg A itk 20034
59 FEH +9F<¢ OOCL Shenzhen® = §063TEUZ A A|s=o] 19684
900TEU Rt 89 o4 Z7bateith. Avbgdolw 323mel] @a) A4 ol A
obg Wi 9tk FF 12000TEUF o4 Auko] Hekalr] 1% qhulgo]

3

400m A=7F 2o Aolgta 4HA AvHZ. H. Rizvi, 2003).

<

=]

2-4> vt g 5p A

1A | 24d | 3AIH | 441 5A o 64 o
1988 2001 2003
APL | HLLloyd | OOCL
Capa.(TEU) 900 1,500 2,300 4,458 4,340 7,179 8,063
DWT (tones) | 15,000 | 29,000 | 37,000 | 57,800 | 54,655 | 100,000 | 99,518

L

.—].L

1968 1969 1971 | 1984-85

Length(m) 180 220 275 290 275.1 320 323
Width(m) 24 25 32.14 B2.2 39.4 42.8 42.8
Draft(m) 9.1 10.7 11.75 10.7 12.5 14.5 14.5
Speed(knots) 21 22.5 27.5 18 24.2 25.0 25.2

A& Zia H. Rizvi(2003), Problems Posed by Larger Container Vessels for Ports,

Innovation and Possible Solutions, 23rd IAPH World ports conference.
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<F 2-6> =224 Hud 99A e 2 AT E

=4 o o o] 2002 2001 1996
2001[2001] 1996 e 2R A4S | BEEY (A4S | BEY | A0
11| 2 | opa 367 | 133% | 270 |11.0% | 112 | 71%
51 2] 1 [ PsSa %2 | 95% | 190 | 77% | 129 | 82%
3| 3| 3 | APM Terminals 172 | 6.2% | 160 | 65% | 55 | 35%
4| 4| 5 | P&O Ports 128 | 46% | 98 | 40% | 29 | 1.8%
5 | 5| 4 | Eurogate 95 | 35% | 86 | 35% | 36 | 23%
6 | 10 | 16 | Evergreen 5.7 2.1% 3.6 1.5% 1.2 0.8%
716 | 6 | DPA 53 | 19% | 47 | 19% | 22 | 14%
8| 9|19 | COSCO 47 | 17% | 39 | 16% | 08 | 05%
9 | 12| 14 | Hanjin 47 | 17% | 33 | 13% | 14 | 09%
10| 8| 9 | SSA 44 | 16% | 39 | 16% | 18 | 1.1%
11| 7 | 12 | APL/NOL 43 | 16% | 42 | 17% | 15 | 1.0%
12| 11 | 8 | HHLA 40 | 14% | 35 | 14% | 18 | 12%
13|17 | 11 | NYK 35 | 13% | 22 | 09% | 16 | 1.0%
14 | 14 | 13 | OOCL 30 | 11% | 29 | 12% | 15 | 09%
15| 15 | 18 | CSXWT 97 | 1.0% | 26 | 1.0% | 08 | 05%
16 | 19 | 14 | MOL 97 | 1.0% | 20 | 08% | 14 | 09%
17 | 16 | - | Dragados 23 1 08% | 23 | 09% | - | 00%
18 | 17 | 16 | K Line 22 | 08% | 22 | 09% | 12 | 08%
19| 21| - | MSC 22 | 08% | 20 | 08% | - | 00%
2 | 22 | 20 | TCB 22 | 08% | 18 | 07% | 07 | 04%
27 156.3 | 56.7% | 1255 | 50.9% | 54.0 | 34.3%

AW & 24.5% 18.4%

7€ A 119.7 | 43.3% | 1205 | 49.1% | 103.0 | 65.7%
AAA @A 276.0 | 100% | 246.0 | 100% | 157.0 | 100%

Z}& : Drewry shipping consultants Ltd.(2002), Global Container Terminals, p.164.

=28 HuYdEIddAs <F 2-6>3 3ol 2002 HAA =FF
56.7% %5 “FEete] Adetsioew, 1 A AEHoR Frbsta gt
HPH®] 7% 2002 AAA AElely &5 dFe] 133%° @3st= 3,670 TEUE
Agston, 47229 PSAE 26200 TEUES A ste] 95%9 Hi&
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o
flo

tlo
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71 =389 th. o]kl APM Terminals© 1,7209FTEUE A & sto] 6.2%E =}A4]
&l St

Feluet F9dAe 4F Hanjinol AAA EFFe] 1.7%¢ 470" TEUE
Adskdvk 2y 2001d 139 S 71D ddidAd e A= 20020l A
ALEIFE & HPHel vl zhgk o] 5 =L +=97F A A-A 2 v

FHuete] A HHolY AEEwE e i B @3 st w4 o
e T 22 Hud FAgAY A Vs fASEE 490 &
e x o 9lt). o] Ay 2 3% HPH(Hutchison Port Holdings)7} & o4
Mo 2X3E HBCT ¥ Gamman¥} Gwangyangl@ 7l EHuld zF 144 A5
skar, o1 dFeto] A7EE =2 PSAZE &6 3l Gwangyang 2%HAlOl & F
°] HPH7F duidA, dxla3 ALAlF dH=2 o Foadrt. =
F AR gk = o 9] Sea-Land Terminale]l A%l CSXWT7F zofsta it}

o

T i o 3| ALH 7] Bt

2Fd o HPH(HKT) A& 100% (%)

4 RHE 5 (HPH) HPH(HKT) A 100%(2-%9)
FAra) 24 E = (KEC) OOCL - ZIM A& 20%

AR (FERAA) Evergreen A7 30%

218 qk CSXWT A& 245% (&)

1Al (HPH) HPH(HKT) A& 100%(3)
B 1S A(KEC) OOCL - ZIM A& 20%

27 HPH(KIT) A& 80%(29)
Q1 8 AH g PSA A H 60% (2 9)

AR el AR (2002), o At A, pp.307-309. A A 2
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Z+5 : Drewry Shipping Consultants(2002), Global Container Terminals, p.165.

2.5 AHO|HE|D|E MM E

Feue Aoy AEEHuEE AAWNWHBCT), AAWN(PECT), =

(Gamman) %, % (Gwangyang) 197, FF29A, $AFF(UTC), #AF
7, KIT, g2 A 2 23wk Fo] 9}

Hzxo PeHYHEH I HBCT7F 1978\ 9¥ ol 7l o, b2
2 19914 69l PECT, 2002 49 2RO o] 27| 71A] A& A 02 A
de At U WARFE N B EH v GamcheonH PIE S Al
flstar & Huldo] FFIHE ATHAoY, AAe MAFFor 35



<E 2-8> f-Euet AHY AEFF ALEG

T HBCT PECT Gamman |Gwangyang uTC Gamcheon

& 9 7N Al "78. 9 91. 6 '98. 4 '98. 7 '96. 9 97. 11
ZyAl A 5 %) 5] %] 2~
3 A A Adoly | &, A, | e, A
& 2] & () _ _ () 3 &
2Rl ol 3 F & ol 3+ F &

FF4 o] 1,447m 1,200m 1,400m 1,400m 500m 600m
3952 | 1209FTEU | 1209FTEU | 120%+TEU | 120%TEU | 27%FTEU | 347 TEU
BRHA | 647Hm 1,039 m 7314 m 8403 m’ 1844 m’ 1484 mr

- CY 3944 m’ 67273 m’ 336 m’ 5004 m’ 1564 m' | 105dm’
C/C 1271 | C/C 117] | C/C 147 C/C 97] C/C 471 | C/C 47]
3 T/C 3171, | T/C 3271, | T/C 3771, | T/C 1971, | T/C 107],|T/C 1071,

ol R/S 49, | R/S 194, | R/S 94, R/S 991, | R/S 3, | R/S 1d,
& Y/T 659, | Y/T 614, | Y/T 739, | Y/T 444, |Y/T 20, Y/T 194,
Bl F/L 174, | F/L 109, | F/L 114, | F/L 74, | F/L 2th, -

ARAL 2490H | ARAL 230TH | AEA] 186TH | AFA] 103th | AFA] 35T | AFA] 38TH

b5 g A o] | H 73, 2003.

<E 2-9>% 20029 7 slel AEelHE W E e AHdAG S
t}. FE % FolA = Singapore’} 1676w TEUR 7}% mow, =g o] Ao}
Laem Chabang LCB1Hu"do] S519FTEUR 71 ©& AHelAd Aoz Holx
At

tal HudEAE $2 HIT/ /b4 2 570%MTEUS Ao, g
© 2 Dubai7t 419¥FTEU, MTLo] 361WFTEUE 7] &3 %l th.

Singaporet= ¢tH# o] 9621mol 23 71 2w, & oF Gioia Tauro=
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3,011moll & 3kc}. wkd o] CSXWT= oty Z o] 305m=E 1109FTEUS A & &} ¢

GddMo A THE w=e AgAdA S Holal gl

<E 2-9> @9 AeEolHEME A EF(20021)

2w %ﬂ%% ohe A o] %‘_%fi TGS c/C T/C

(A TEU) (m) (m") (70) (7K)
Tokyo 1,625 2,354 934 6,141 17 62
CSXWT 1,079 305 167 11,250 4 22
COSCO-HIT 1,500 1,088 300 24,744 9 32
MTL 3,613 1,822 801 59,900 19 75
HIT 5,700 3,292 919 80,000 35 119
SCT 3,200 2,281 825 60,000 20 54
YICT 4,181 2,350 1,180 65,170 18 70
SCTCN 884 650 234 25,304 3 22
QHCC 2,495 1,600 186 96,000 14 38
Singapore 16,755 9,621 3,390 263,176 118 375
Port Klang 2,050 2,000 643 36,391 20 43
MICT 1,041 1,300 940 33,173 10 25
LCIT 724 400 182 8,691 4 12
LCB1 509 300 105 8,172 3 3
Salalah 1,212 1,236 550 40,000 12 24
Colombo 1,603 1,642 455 33,564 14 44
Dubai 4,194 2,938 2,083 101,876 30 74
Gioia Tauro 2,955 3,011 1,200 55,038 18 64
Algeciras 2,229 1,799 536 44,513 18 48
Eurogate 1,465 2,100 1,200 75,678 12 69

2} 2 ¢ Containerisation International Yearbook(2003)& Zraislo] x| zHA].
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a&49 Jid AYd Ui =9+ dAA wEd AES WA X
oA th. &8 A (Efficiency)™ @874 =oxol & /jdozE 734 (Effectiveness),

ZA A (Economy), A4HAd (Productivity) o] 3tk o8t AdEL 3 x4

T2 7199 A I (Performance)7t ZFolgt Hol digh A Ipgo|Al Az}

g 2
L E, 199 4nE Y5 4E F oWE 52 e gy

o}
wel 2 gl tiek siA S dElsta Atk &4 F(199%)2 A, 58
AR BASE e <ad 3-1>7 o] AA A},
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AR Ry

A =g Az

<ad 3-1> AAA, 24, a4y '

A% &AF995), TAWAR Aulze gojd B&Ae B A7, , AAsm
HRALEE 9= 8 pld

& 714 (Effectiveness)> A& vt 45t Hrlels MEo=z, A
A aE5Ey AA4 dEFEH #AZ AHd
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1) #E=EEojd F£HY 7|EHdS

&4 SAWHL Farrell(1957)9] Aol A A ztEdom, 714 - w4
& &4 (Technical - Allocative Efficiency) % 8] & & A (Inefficiency)9 A o] 9}
o5 A7l 91T FAY 55 AASAG. VA HEEEY A7+ AA
AAFEA A ol AW F(ZEEH i)Y Aoz FA
g2 5 don, AT HRTFESYH SA8T Ao Vs 2849 A
B4 284 s BEF 26t AT 5 Advh ol F v A Eokedl A A
7199 B4, vMEEAS SAG7] AT A7 @dstA AT 27
of W5 (Cross-section data)E ol&ste] @kl &4 H7tel 1A
ARk H 2 9 d 2} = (Panel data)E ©]&3Fo] Al A€ (time series)e] W& T &
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Aigner, Lovell, and Schmidt(1977)
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3, Schmidt and Lovell(1979)2 o] AG+E ®tu FAAA 7]
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o 71E A4 AFRE 2719 SEA s S A FE ¥ (Time invariant) o] 2F+=
7k skell AL EHJAA T, A7 HeolHE ©] &3 Cornwell, Schmidt and
Sickles(1990), Kumbhakar(1990)¢} Battese and Coelli(1992)] Aol A= Al
sgte e g8 BssE 435N

Kumbhakar, Ghosh and McGuckin(1991)2 7] 4 v & &9 < 3Fo] v S 9
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AAYE S AASI= 8AE5S AE3] oldsta el AAFET v g
o] A #(Port performance)E A& o2 Hr7igto=x Adg vbders
&

-3 dobrban AT A G, 2002). o2 d wA oA Rt

Lo
O_>I:
[
5
fol

2 WA AFHEgS Notteboom, Coeck and Van den Broeck(2000)%}
Cullinane, Song and Gray(2002) So] T3 AF=ZA FEIZEE]ET
(Stochastic Frontier Model)ell 7] Z3sko] HHCOoUEHME T&HS SH%
C}.

Notteboom, Coeck and Van den Broeck(2000)2] <ol & f ¢ 3Futol A

36709 Huldel e B&4S SEZEHIRGS ol &sto] FAHs L, WA

R A8l okAlol F8 Hude @A BAAAG. o aTAME AW A
lolUerde 22 ol §Bel de AL Astel A E&AYol 0852
EoehA gevhn FA@A, B g AES ANRAT. A, AuA

% %3} (learning by doing)el & tl@gure] s1xa Q= Hude T&A el
wrha AASA AA, Al fA8 Yt Hede a&del Ay
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4, AEmE A4 2 As #H& dd 28 A2 AdE dE=

A7 dF FFHEHJ(Lin, 1995 ; Coto, Banos and Rodriguez, 2000 ;
Banos, Coto and Rodriguez, 1999 ; Hayuth and Roll, 1993 ; Martinez, Diaz,
Navarro and Ravelo, 1999).
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addor SAREFFAHNYTEFE, 2002). 2 dEolUHRE o

B9 ARARNE YHoR @ EAASAAE g, CYRH,
2~

A B Ao E ZAHOoUHEIEY & JE¢S VA= 29 F
Ao Addo=z Qs A - FHYAS Tl AEEHE WaeEs AA
stAth AA, =S dAstE W= F¥] g4 (K. Cullinane et al, 2002 ;

Notteboom et al., 2000 ; J. Tongzon, 2001 ; &A1, 2000)& 414 3} .
A0 Hujdo ggol oA Auledd #dE 9dgde] vFS 5

5% ~T76%=2 =< Aw&a AAeta v HEFTo ZEAdFelds BE 3§
.l

AS el Zh2e] A E TR AEste] 4863

SA4, A2 A2 HuldEHA (Liu, 1995 ; Tongzon, 2001 ; Notteboom
et al.,, 2000 ; K. Cullinane et al, 2002), °t8 4 o] (K. Cullinane et al, 2002 ;
Notteboom et al., 2000), °F=% % (Tongzon, 2001 ; + A%, 2000), CFSW 4
(4%, =7, 2001) T2 Hdd F AUtk 7IE Aol = of=wA 9
e "Hujd FHAS 474 FAWsE AFsdn 2y B AT A=
Huldo A AA AEHR YE  of=wrE J|Fo=g A7 ¢35k
TGS(Twenty-foot ground slot)¥& &3}t ol 7k Eujdrit} ALS 5

T

Qi of=gul % o= g Hefol utek BA 7 golsty] wEel e of

3) WAk HARS A9, AAAY 6618 F AH7IAL 504 o2 FAAdi] T6%E A st
o, Gamman®| 17} Elv]de] A AA g 1647 T FH7IAE 907 (55%) o & A A|

e el Aol it AAskaL 9}

SAelY 8 5 T Slotd Ao AArts Ao T(TEU)% g3t Cyw Aol

3
SabsE b e Y] o= A AEle] HgukAld wlgl 1 TGS 47 v ] 7} g
4969 T/CE AHEste] Hjds] & 3.50ow HAsISith

4)
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7IEQT BT g U
Huld FHA Huld T
e Aol e Aol
G/C % G/C %

s gH] e > T/C %
CY W% s > TGS

CFS T & s 1} =71 5. (Sale)
BIEREES DUMMY # 55

=

F 0 G/C F9% T/C 8 247 2aldh

2 99 ARat 2 F dea

Aelolygrde] &4l vA= %= H7betr] A

5) Itsuro Watanabe(1999), Container Terminal Planning-A Theoretical Approach, World Cargo,
p.158914 CFSE AdH|UEHMY F2 7% 245 AHoU3ES Hss F71 & B27154]
Aol &3t} sielon, ot Buld dIEATAA CFSE HlekA] &2 EudEe] EA15HH,
CFS$9 3 Brdegdarl A4 2odshs A9eh gFste] Sgaks Fol AR Aol
£ R aelsh gk
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gy Bude &84 2 449 Frho

T At wEbA B Ao A &9 Y
o

&9 @ ATEU

T 1998 1999 2000 2001 2002

AR A (A) 5,891 6,440 7,540 8,073 9,453
A-EF5B) 3,943 4,368 5,184 5,395 6,814
o Rk 1,948 2,072 2,356 2,678 2,639

H] & (B/A) 66.9% 67.8% 68.8% 66.8% 72.1%

Ag @ e o) R EEE, 2003

@9 ITEU

T 1998+ 1999+ 2000 2001 2002
Hong Kong(A) 14,582 16,211 18,098 17,826 19,144
Kwaichung(B) 9,555 10,295 11,603 11,285 11,892
Others 5,027 5,916 6,495 6,041 7,252

H] & (B/A) 65.5% 63.5% 64.1% 63.3% 62.1%

Z+tE : Hong Kong port and maritime board(2003), Summary statistics on

port traffic in summary, p.14.

=W AW AHeldErd e 1270 HuldE st FAEe] A

(HBCT), AIAN(PECT), #xHv 9 (Gamcheon), $%HuEUTC) ¥
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Gamman¥ 1] 96)(s] X &=(HKT), %3] (Hanjin), W& +(KEC), A%7|Y
(Global)) & 870 Evd¥} Gwangyang®@ 194 HudEQl &% &(HKT), 1
ﬁﬂ%(Hanjin), ) % > (KEC), A7 (Global) 5 470 Evd & A A5
a8y AxE g8 B4 H8l 200296 ANGE A eEREep gk

207 Brd 2 2 R oA A ekl

el g AHoIUHMERE Tx5 M ET oot vts FAHoE o
FHTE S AAs A siel Hude AR 2002d AA AHClUH WY
Agd AHA w48 Vo=, N 4G HEA S 2= HEHUH

=l

FFolAoldL FF(Hong Kong) FolFEnd7(Kwaichung Terminal) |,
2F3ll(Shanghai) SCT, #* %=(Qingdao) QHCC, 417 (Shenzhen) YICT, &7
(Tokyo) OiE™|E T 971 Hu|d3, FolAlole]l A7} 2 (Singapore) PS
A® FEZH(Port Klang) Westport, "< @ (Manila) MICT, #x%(Laem
Chabang) LCBI1, LCIT & 571 Hmuld, Folr] o} Frlo](Dubai) DPA, 22 &
7} &% % (Colombo) Jaya B P, S vk Abg}s}(Salalah) 5 370 Elwd 1] aL
ofAlotet fF S Sl AT FAlgdom Wy e Giola Tauro®t
Algeciras, 3 &% 23 Eurogate ElH]|E S Aoz 3t}

AA dHEErES 3270 Bujdely sdxss 1998d ~ 200249 %F 570d
A5 5 o] §sk .

6) Gamman< 01, Gwangyang& 02= T-23515th.
7) HIT, COSCO-HIT, MTL, CSXWT 471 gv|d-& 27t grjd= d4si8ich

8) PSA+ Aol AR Qste] 47] Ejn]E<l Tanjong pagar, Keppel Terminal, Brani Terminal
& Pasir Panjang Terminal® £33ttt



Aeelvyg v

o i E il el m A
« 244 o (HBCT)
< A4 o (PECT)
A - ZF E ) d (Gamcheon)
e S eI (UTC) 12
+ Gamman(HKTO01, Global0l, Hanjin01, KECO01)
3% - Gwangyang (HKT02, Global02, Hanjin02, KEC02)
- Hong Kong(HIT, COSCO-HIT, MTL, CSXWT)
a2z - Shanghai(SCT)
ol A] o} + Qingdao(QHCC) 9
+ Shezhen(YICT_Yantian, SCTCN-Shekou)
- Tokyo(Oi Container Terminal)
- Singapore(PSA)
a9 T - Port Klang(Westport) -
. o} A] o} + Manila(MICT)
- Laem Chabang(LCB1, LCIT)
o} A o} - Colombo(Jaya Container Terminal)
e - Dubai(DPA) 3
- Salalah(Salalah Port Services)
- Hamburg(Eurogate)
4 + Gioia Tauro(MCT) 3
- Algeciras(Maersk Terminal)
2) 2MXE 8
A Hede ARSAel 2o A FAT A AR FAA U

o] B5H0 5 Fusolohyr Bk Aol
h=:h
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WiAts, FdolA &8 % IdxdEolyiFadold Hkg Al AAEd
s ngo 7 sdon, e AdHolYEnde 28 Containerisation
International Yearbook(1999-2003)-s &8sttt ejvp A og A7 F4
Hudo e A5 ¥, o, A= XA dig FA7F DAY
ol 2 =EolAE g Hulde FHlolA R ojWd FTE& F3l
t25 4 - Ldsto] Hug Aol WAH A5E AMEsiAd. 71t
O 2= 1998 F-E 200207k 570 d ] A8 E AFESFA T,

dd Ase 3270 Hejd e Srid A8 F 1507H01H, 71 A SA %
S <X 4-5>9 Zoh AA B He 1,85 TEUC Y, Ht e o]+
1555melth, gl W gul S GO 14, T/C 44702 vhebst

N
or

M
£

<E 4-5> BAUY "Huld 7 SA %

W RN FEAA FH Ak o 7k
&% %H(TEU) 1,855,110 2,904,700 | 107,968 | 1,7040,000
et A o] (m) 1,555.4 1,730.2 300 9,621
B w) g A (m') 658,005 665,688 105,000 | 3,390,000
TGS 43,101.3 48,2522 6,568 263,176
ek =l JHE () 14.4 20.9 2 118
of==A#d MFON) 43.6 64.9 4 375

Singapore 47} HIFYe AR BEHC] AAR AZFEAGAA Aol
e 1=sgn. wde Seuete A Adelugrde Hud st

Bkl Em A= FEo Ak

|

9) F4F} Gamman, Gwangyang 2 Salalah@e 19984 7)date] EAZQl o] A|ZE 1999 H-E
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F 3k oA dEHHE At BF vre

2 U
flu) = Tora . exp{— 202} <2 4-4>

_ 1 . U2 X _
f(U) = \/ZTO’U eXp{— ?} <2l 4-5>

Pitt and Lee(1981)= FHEulo]HE o] &slo] <A 4-5>° f(v)E f(V)=

A4 st &4 59,

1 I
f(V)= W : exp{— QE;V} <2 4-6>
ANA, V= (v, « + ~vy).

wet v H¥EAolg . JHASHE, w vel AU E=T 4 (joint density
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o4 g4 o

A=
o/>1d W, mEEd oAVt FAA eAE stwedte] FEX

. MLE
Ea OLS half-normal Exponential Truncated
s 13.560 12.841 13.796 13.243
(19.724)* (16.031)* (17.875)* (16.268)*
Ln(Berth) -0.593 -0.503 -0.583 -0.456
(-4.118)* (-2.683)* (-3.139)* (-2.505) %
Ln(Area) -0.564 -0.101 -0.134 -0.174
(-0.509) (-0.701) (-0.967) (-1.212)
Ln(TGS) 0.129 0.282 0.239 0.299
(1.195) (3.204) * (2.592)* (3.235)*
Ln(G/C) 0.855 0.734 0.888 0.739
(6.402) (5.119)* (6.076)* (5.097)*
Ln(T/C) 0.611 0.522 0.525 0.525
(6.448)* (5.933)* (5.445)* (5.919)*
0 4.696(4.755)*
o2, o 0.191, 0.016 0.045, 0.040 0.205, 0.024
1/o, 0.339(0.193)
\A=o,/0, 3.409(3.256)
R? 0.9266
Log-likelihood -21.3940 -22.2055 -21.7254

F oD ()t e g,
2) * @ p<0.01, *x : p<O.05 A FrolFEa.

<% 5-2>9 %] Half-Normal ¥ 4% o2 = 0.191, o) = 001622 4t

AEo, N= 2067 = 11.62>1=2 el o,

o, = 004027 \= o2 /0) = 1.13>19] o=

Uu

_55_

1

wx9 AfedE o2 = 0.045,

u

B
etk Truncated 3 ol A




A= 242 - 854512 Vel RE 03y 2¥o] 9o dETEHon

& olgstol A AHUHYE ] Ted E4st= Aol ¢ npyAd A
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A M AT S vAL de AoR dEwen, g&o=2 Ln(T/C)
To

N
—_-
S
a1
N}
=~
-
2
=
o
wn

10*

<} 5-3> SEEZLEE AT FAZ I (Step-wise)

g MLE
Half—Normal Exponential Truncated
A= 12.459 13.490 12.920
(18.774)x (19.758)% (18.428)%
Ln(Berth) -0.561 OE6 -0.596
(-4.959)x (=5.494)% (-4.984)x
Ln(TGS) 0.227 0.132 0.187
(3.318)* *okk (2.490)*
Ln(G/C) 0.745 (I'S%%)7 0.811
(5.481)% « 5.508)x
Ln(T/C) 0.527 (%?54578) | 0.538)
p (5.819)* (5.452)x (5.433)*
. 5.056(4.316)x
Tur Tv 0.1988, 0.0149 0.0391, 0.0452 0.1492, 0.0224
n/o, -0.1945(-0.161)
A=0,0, 3.651(3.083)=
R? 0.9265
Log-likelihood -21.8092 -22.9818 -22.0894

Fo0D )2t ge g
2) *p<0.01, #* p<0.05, wxx p<0.l F& 9.



F7 FAE FEZEZE O AATFE olEste] A BHulded i A=
]

AN A= a8l 7MY =2 HulE2 19989 Dubaizt 0.862, 1999
W Gioia Tauro’} 0.868, 2000 Gamman Hanjin°] 0.897, 20014
Gwangyang KEC7} 0.924, 2002d YICT7} 09142 FA4 =, ¢d &4
o] 7k v& ¥ude Eurogate, Tokyo, Colombo, MICT, SCTCN % &
Uetgt. 538 339y Ay 543 BAAGd BE HHolY EFFY
Z7}2 Shenzhen YICT, Shanghai SCT, Qingdao QHCC, %2 &&Alo] A
H2 0w T

Singapore, Hongkong, Dubai 5 ¢ Hud2 384 49 08 ~ 0.8=
dASA ExHol vk oA ArlasS gAeteto] Hud A3 o=
AE ol FolHt= AS o g

=Wl AdeelyE v d e Aol 19989 HBCT7F 0.730, PECT7F 0.702%
FTHAA TFEHA oW, 2002 ol = ZH7F 0.844, 0.802= THA T&Ad o] FAE
Atk 53] Gamman®] E&A4 FAo] F=HA 47 NEETE 25 A
°of 2&4de vEa v 2y Gwangyang®l 7% Hanjin¥} KEC ¥ 1]
dS Al93 Gwangyang HKT, Global HudE o 73] ¢ HA Eg5 o

1
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<¥ 54> T&AH A
T 2002 2001 2000 1999 1998
ER 84 (9] B2ed |£=9] 2%4 |29 asd |£9| 1284 |[£9
YICT 0.914 1 0.913 2 0.870 6 0.767 15 0.508 19
Hanjin02 0.905 2 0.860 6 0.666 25 0.545 26 - -
Gioia Tauro| 0.892 3 0.854 7 0.870 5 0.868 1 0.808 5
SCT 0.888 4 0.837 12 0.871 4 0.836 3 0.733 9
KEC02 0.888 5 0.924 0.874 2 0.741 17 - -
QHCC 0.886 6 0.883 0.847 9 0.714 18 0.491 20
Hanjin01 0.878 7 0.893 0.897 1 0.827 7 - -
KECO1 0.871 8 0.899 0.872 3 0.772 14 - -
GlobalO1 0.870 9 0.796 18 0.839 11 0.580 25 - -
LCIT 0.869 10 0.759 21 0.775 19 0.600 24 0.467 21
Kamcheon 0.865 11 0.818 13 0.772 20 0.820 8 0.735 8
LCB1 0.861 12 0.845 8 0.823 15 0.810 10 0.682 14
Dubai 0.857 13 0.807 15 0.834 13 0.865 2 0.862
CoscoHIT 0.850 14 0.818 14 0.832 14 0.802 12 0.784
HKTO1 0.849 15 0.842 11 0.840 10 0.827 6 - -
MTL 0.844 16 0.844 9 0.835 12 0.808 11 0.782
HIT 0.848 17 0.842 10 0.857 7 0.832 5 0.810
HBCT 0.844 18 0.726 24 0.781 18 0.611 23 0.730 10
Singapore 0.843 19 0.834 13 0.857 8 0.834 4 0.827 2
uTC 0.836 20 0.794 19 0.596 27 0.679 21 0.533 18
CSX WT 0.816 21 0.809 16 0.819 16 0.813 9 0.811 3
Algeciras 0.803 22 0.789 20 0.812 17 0.775 13 0.718 11
Port Klang 0.802 23 0.621 27 0.609 26 0.471 28 0.462 22
PECT 0.802 24 0.738 23 0.723 22 0.681 20 0.702 12
Salalah 0.781 25 0.758 22 0.677 24 0.390 32 - -
MICT 0.775 26 0.722 25 0.732 21 0.681 19 0.578 17
Colombo 0.749 27 0.720 26 0.689 23 0.759 16 0.696 13
Global02 0.673 28 0.593 28 0.506 29 0.458 29 - -
SCTCN 0.635 29 0.529 31 0.498 30 0.436 31 0.624 15
Tokyo 0.624 30 0.584 29 0.530 28 0.499 27 - -
Eurogate 0.598 31 0.537 30 0.452 31 0.654 22 0.604 16
HKTO02 0.554 32 0.527 32 0.446 32 0.446 30 - -
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al
| FAdQ 4 dg JAFS v w gl g v g F ol A
Az H3sA & 25 | 9 ARE Je = 2F
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Cluster 3 Cluster 2
' TeAor #AyH
o Y e 1% _
A FAHE Ho] Y IF
A ————— gy 0 —-—————- — a1

<3y 5-3> AT B wA mEY~

<y 54> A 1998 EEA I =E el Heolded Cluster lol+
Dubai, Singapore, HIT, SCT, MTL %o] *
Gamcheon, HBCT % PECT $< S84 o E%%o] i
g3 st Cluster 20 Z3skEo] Qlep. @& A4 o] Y Cluster 39+ Port
Klang, LCIT, QHCC, YICT, MICT, Eurogate¢} $2luvet UTC 5ol %3
o] At

a Cluster 4 Cluster 1
- Dubai
1 - - Singapore LSt
HIT MTL
&% Cluster 3 Cluster 2
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A ————— - T e B — Il
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DTEUZ yelyton it gHuldolx a&Ao T/ Se HoFa
0]
AN
AEA vs B Wl
ATEU
180001 1999 ;
® 20024 g .
16,000 : & Singapore
14,000 f i
12,000 f '
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; MTL
5 2202
2,000 o R E1CE) SISt
A+Hanjin0 DRHGG I{I'I‘EEC-P\ TOd Ha pis 0
; HKTO\OalQr%K'mmo ‘KP(‘()&C% . wmﬁgﬂxﬁﬁ?ﬁiaminoz
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<219 5-13> 19999 vs. 2002 & &4 W3}
T84 B2 AYaFoeEE HIT, YICT, SCT, QHCC, Gamman, HBCT
502 Yeyton olF EFHE HirolAe 1L Singapore, HIT, YICT,

_68_



SCT, MTL, QHCC T2 =u Eud2 dFg AA ol
Fever dHelvuyrEd o 49 Gamman 4
% Hanjin Hud Fo] 19994 o] F A&H o=
Hu v Hude Hdold 25 FS Adste Hulde] ey 9A
gol TAENEY oS Aok Xetar e Ao AddHn.
o]l ARt <19 5-13>F A EW
of 2% Hudels Htold
TR Eudo]l FAl X glth ol ZHOUEUEY EEAHLS 1
Huldo] R o3 2954 Zeths A AlAstE Aot
3271 Hulde gk AMEENEe] £845 #4% 23 HBCTS Gamman
o] 2% Tkl ddol mEAol Aol FA2H AL, GwangyangF 9]
golix= g54o] A UEU= H
by

1o
e
oft
ot
o
©
ol
rlr
=
=
i
%
=
E
F

Aoz feue Hud e

Mor 9 lon, Antdidst gl FwrgiP st oig FF W] A

8 thSet] ol Aol vk weEkA =ule] Gammant Gwangyang—% 17}
]

] )\L(loou]-TEU o] E1 u] U o EH A}
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Al o] (Pseudo-simultaneous bias)7} WA 4= 7] wFoltk, T 1 v

EFFI= ay+ a,Ln(Sale) + a, DUM1 + a; DUM2 + € <2 5-2>

17191 A Ln(Sale)‘f— Elrld wiE R, DUMLS AHoUE L FRE
Uel= guidez e doe] el 28 dE Aests EHudold
1, 237 god 0oz AAsAdn. DUME S2HEIGA7 Hrd &
Qg & 1, 2¥A e 0oz HASAY

nd W Ear R EEeEe] e @Rk & AH ol A e
o2 AAsdd. 29 AEHuEe dxd Fvra s ALY (World
Bank) dlol¥ %35 Z8ste] 4o AALFES HAtsto] Fntased A
SstRth. DUMIE HdEF<d 1,85HATEUE 7&o=
AT olE BHuEE tiRE 444 oS 7 dEEHuEdR Ao
1,500mE 3]skar Ak L
AztstRon, AAHo Rz FA48 AAstn gl= F2E HYE:E gAY
Tgo] Huldel & omad FIFS vA=A dAdsr] A F7HEA

o

=

10) S2EEIAA7E 295k Hulde 7e2 A3 &9ohs Aok iAol 50%013¢) HulEs
o

11) 392 &2 & ok4a5(2002), Tedutabd ol A4 dFate] #a I+, |, p.66.2 United
Nations(2002), Com paratlve analysis of port tariffs in the ESCAP regionsy , pp.37-41.
& #xslo AAs 9, Fr R JpEE N d e FHolAe] FxiE 885 A&
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! I Hude #
S AAT WNEF F 9FgS MAA s AE 4 ¢ U
<¥% 55> Z&A 248 EM4Ax
L A4 t- gk o E
4 -0.523 ~5.527x 0.000
In (Sale) 0.027 7.579%* 0.084
DUML 0.136 2,987 0.003
DUM -0.018 -0.561 0576
F-& 10.730%
R? 0.681

= w o p<0.01, #* : p<O.10] A fro] .
3) AlLjE|2 A

bAoA U9 3270 HEolUEu Y& e
&4 Wget 2 ZEAel TS A AAaRld g 24 HAAS A
23y Gamman 470 B vd, Gwangyang 270 EHud 5 2 =
AdlolyA el &, Anl 2 AMFR7F ZFole =8k A
=A vEtwt. 4714 slgude] dAFE ol fRE AL Sk,

I EEAS HE xokd s A 5T ¢ o w2 Ao



)

Ae olgg tAHS ATz E487] Hdl =il Gammany Gwangyang
470 gudg Fggste] zZtz 1) guld®E A A3, Laem Chabangd 7

Foll= A9A 270 Blvds N Buld® T@cte] o rd e v 4

]
>
o

of Ay E AAsH <A 53> 2 Ry A

E]
om BAANE <F 5-6>3 2},

InTEU, = o; + BgnBy + Beln Gy + BAn Gy + BAn T}, + v, — uy <};]l 5-3>
71, ¢ =1, -, 22. t = 1998, -+, 2003

<E 56> Atele wA) 24as

o MLE
v Half-Normal Exponential Truncated
& 12.509 12.854 12.373
(16.980) (18.158)* (16.690)*
Ln(Berth) -0.539 -0.600 -0.516
(-3.565)* (-4.339)* (-3.500)*
Ln(TGS) 0.167 0.151 0.173
(1.929) %% (1.863) %% (1.966)
Ln(G/C) 0.693 0.777 0.666
(5.169)%* (6.273)* (4.723)*
Ln(T/C) 0.666 0.655 0.659
(6.980)* (6.946)* (7.150)%
0 5.303(4.616)*
o, o 0.132, 0.018 0.033, 0.036 0.205, 0.016
w/o, 0.537(0.285)
\=o0,/0, 2.728(2.894) *
R? 0.8739
Log-likelihood -2.344 -1.886 -2.266

F D ()2t s ogmh

2) #:p<0.01, ** : p<0.05, *x* : p<O.1o] A o5,
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[e) [e)

= =
Aygg e BEAZANE Ay Ed Ln(G/C)7F 069302 HAHOYENEY &
Lo 71 2 S nAE Aoz YJeygon thS& o Ln(T/C)7F 0.666,
Ln(TGS)7F 0.167 ¢ & vt 28y g dol= S ()3S 7HAE Ao

2 yEhy Aoy A e Fol A dFS vAA ¥ Aerw FAHHA
A Eude] Axd §84S <E 57> #Zo] FAHUY. A= T &

A 19 Hulde 19989 ¥ 19995 el Dubai, 20001l Gamman, 2001 el
YICTZ eyttt 20023 0l% 7F4 S840 =& Eude YICTZ 0.9179]
H, &9 =2 Gamman©] 0.916, QHCCZF 0.908, Laem Chabange°] 0.907, SCT
7F 09019 wo = SAHAT. 24717 FF AukAow F&A0] ¥ HA
gL Eurogate, Tokyo, Colombo, Port Klang, MICT 5S¢ #Ho =z e
Taante] &9 Hulde A Alvge BAAANANE AFEA Y Zo] &
&9 Aol FEHAA YHEWT 53] YICTS QHCCE &4 97t
1998 el k9ol FAHA o 2000 o] F HHAIFoE =2 FSAE A
t}.
TW AHoUEHEY] F4E AHEA, 1999 4
Gamman-2 19991 0.847°1 4 20023 0.916= eV FF38] FHdAL FA

o,

ol ¢ = #§3ha
ATt AE AlALSE FEolth Gwangyang® A $ole &4 &7 AF
Hom FesAARt 20029 5@ S/ 23 A &4 FF
st vl Gwangyang®d el &Aool A= =/ SAE 3 FUd9 %
Al =7 2

¢ EEEe SV va E



<HE 57> AUEle BHe a&4 A7

T 2002 2001 2000 1999 1998
B T2EA j T2&4 j &4 ;E 2E&4 ;E 22&4 E
YICT 0917 | 1] 0929 | 1| 0893 | 2 | 0807 | 8 | 0573 | 15
Gamman 0916 | 2| 0908 | 2 | 0907 | 1 | 0847 | 5 - -
QHCC 0908 | 3| 0905 | 3| 0876 | 4 | 0764 | 13| 0561 | 17
Laem Chabang | 0907 | 4| 0866 | 5| 0865 | 6 | 0816 | 7 | 0.639 | 14
SCT 0901 | 5| 0854 | 6| 088 | 3 | 083 | 3] 0757 |9
Gioia Tauro 0894 | 6 | 0853 | 7| 0870 | 5 | 0873 | 2| 0812 | 3
Gwangyang 0893 | 7| 0884 | 4 | 0797 |15 | 0.707 |17 - -
HBCT 0873 | 8| 0.781 | 17| 0.827 |13 | 0677 | 18| 0.781 | 7
Cosco-HIT 0872 | 9| 0836 |10| 0.857 | 8 | 0.803 | 10| 0.797 | 4
Dubai 0.870 | 10| 0.813 |14 | 0851 | 10| 0879 | 1 | 0875 | 1
CSXWT 0.855 |[11| 0849 | 9 | 0858 | 7 | 0.853 | 4 | 0.851 | 2
MTL 0.848 |12 0.849 | 8 | 0.840 |11 | 0.762 |14 | 0.706 | 12
Salalah 0.841 | 13| 0.824 | 12| 0.761 | 18 | 0504 |22 - -
PECT 0.841 | 14| 0.788 |16 | 0.775 |17 | 0.737 | 16| 0.758 | 8
HIT 0.839 |15| 0835 |11 | 0.852 | 9 | 0824 | 6 | 0.788 | 6
Singapore 0838 [16| 0812 | 15| 0824 | 14 | 0.804 0793 | 5
Port klang 0.834 | 17| 0672 | 20| 0681 | 20| 0554 |20 0.368 | 18
Algeciras 0.829 | 18| 0.816 | 13| 0.833 |12 | 0.798 | 11| 0.744 | 10
MICT 0.824 | 19| 0.780 | 18| 0.789 |16 | 0.746 | 15| 0.6564 | 13
Colombo 0773 |20| 0.745 | 19| 0.716 | 19| 0.782 |12 | 0.722 | 11
Tokyo 0624 21| 0586 | 21| 0542 |21 | 0516 |21 - -
Eurogate 0571 | 22| 0511 | 22| 0435 | 22| 0618 | 19| 0567 | 16
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Auel e 249 dxd Ay 343 Ayr, 1998d el 0.7080]1 9, 1999
| 0.751, 2000 0.797, 2001 0.804, 20021 0.839= 3270 Hmd o AHF A

WoZo] AxdR i &Aool FUslE AoR JENH Y HdEE

Aol ddedM e Alvel e EA A A = e

Al e s J7 544 Ws
0.900 r
0.800
0.700 r 0.708
0.600
1998 1999 2000 2001 2002
<Y 5-14> Ay e Ao A &4 W3

<29 5-15>9 EF

fol

Ao e BAME=-RES AuEd, 1999
ol EFFY a&Aol H o]l Cluster 19 Dubai, SCT, HIT,
Singapore ¥ MTLe] 2=t 18y $gvete] 4 $od+= Gammang
A 932 PECT, HBCT % Gwangyang> B & & 49 159 Cluster 3o *
At o] A& Gammane] /o2 3ol PECT ¥ HBCTE ZH ol s}
ol GammanBH"d® ol wet, o5 BUEAdA =T ATt
ATH T 19989 - uere] (-)AAAE A
=

Z':
Aete] Aoy EFo] £E

T"i‘?

155

ff

(o
ko o

e AstA Aoz &

Zhell 231 Aol 7]d@vgn & F

X9,
o

T2 Yed <29 5-16>% A9,

= Agsts HuldolMs &4 E Fdoldew v, 44

o
=Y
9

=
td



ol HuldoXe Esdd E&40] o= AL AadAVE A= A
% %+ 9
a Cluster 4 Cluster 1
Dubai Singapore
1 - SCT MTL
HIT
N Cluster 3 Cluster 2
=o o Gioia Tauro - Laem Chabang
MICT Eurogate
- CSX WT YICT
! PECT Port Klang .
- Gamman Algeciras
Gwangyang Tokyo
Cosco-HIT Colombo
) HBCT Salalah
- HIT QHCC
A PR WL L T e I — a1
<a¥ 5-15> AlYg e A9 a84% B3 B4 (1999)
ATEU AlvE]le EAe) &4 vs B H 221999
16,000 <
14,000
12,000
10,000
8,000
6,000
-
4,000
Eﬂﬂ-. * .0 Dubai
2,000 <
* . . .HB(I;ECTo. L ..0 ®, Gamman
_ Falalah ® ‘ ‘ d ¢
0.450 0.550 0.650 0.750 0.850 0.950
Gwangyang
<a¥ 5-16> AU A9 T84 vs B TE(1999)

o



2000 ol = Gamman® T&Aol AA 192 71235t 71 &8 22 gy
Aog EBEAXEu. w3 HBCT7F T &Aoo =7tsgdx, PECTe
Gwangyang< @3] vl a2&2Q 5o YERal T

ATEU AV B4 a8 vs. BEE 32000
18,000
L 4
16,000
14,000
12,000
10,000
8,000
6,000 —~
4,000
,g Q. .
2,000 = ™ ym,l o—* 2@ Gamman
@ Eurogate * * 0‘ HBC”’

- ; ; ; Gwangyang

0.400 0.500 0.600 0.700 0.800 0.900 1.000
<39 5-17> AYUg e 249 284 vs 5 - 32(2000)

<% 5-18>3 o] 2002l =uWlEwd Gamman, Gwangyang, HBCT
2 PECT+ &% %o Hirolstol, G840 HHS 433 Cluster 201 =
T Z3d5o] 9t 18y Eurogate, Tokyo, Colombo, MICT %<& o %3]
Cluster 3o £FH AT, ol5 HuE S EE A= %o H A
nd 2Fe 2FE A ol g o fre EWE o] A Aulo] dig of {7t

HlEeAde 2dsts Aoz = 5 3



o] o= Axeo g&Ae GAHASTE & F U
il Cluster 4 Cluster 1
- YICT - MTL
1 - SCT - HIT
- Dubai - Singapore
. Cluster 3 Cluster 2
ET
- Gamman - Gwangyang
- Port Klang - Colombo - QHCC - Cosco-HIT
L - Algeciras - Tokyo - Laem Chabang - CSX WT
- MICT - Eurogate - Gioia Tauro - PECT
e
1 - HBCT - Salalah
| DI ——— L e — al
<9 5-18> A8 A4 e EF e #A(2002)
HTEU AluEe A 884 vs. BT X002
18,000
.
16,000
14,000
12,000
10,000
8,000
6,000 +
: .
%7t *°
2,000 %o HBCT 38
’ * * . R “ ° .‘Gamm,,n
B }T:urogate‘ ) ) PECT Gwangyang
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<19 5-19> A vy
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hYA
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<9 5-20>2 vt Fhol W] &4 EFFY WEE 4
bl Aotk 199999 Higk @& &&A 0751, E% % 228WTEUCIH,
200219 HiFgk e &84 0839, EF % 206w TEUZ 77} 0.087, 68%t
TEU7} Z7Fekgith.

vt Brd e 1999 o] AT el A 20020l BT o® g8 I
e AT ey obH kA A aEed CrYle X A g, o
AL CTFgel Z3x o] 9lE HIT, YICT, SCT, MTL, QHCCS #2 End
& SEvE Hudrtg 4 e E5WFS Agsta 7] wEelth ol&
gHude et ol HiE 2000m AES TERE AR Jow, HAH oY

gl el A= Ht 4008HTEU ©ekar 9l

rl

o

Alygle B a8 vs. B W3
HTEU .
6000 ., 19999 :
» 20024 §
i
1
]
i
i
4000 | |
|
i
IKJ
i ¢ T
! QHCC
-------------------- %"-ﬁ%’---‘-‘-’-’-’-----‘-’-’-’-’---" smimemsmsme—-= (Gamman
2,000 r B
YICT
¢ PECT® HBCT
Gamman
Gwamgyang
0.65 0.70 0.75 0.80 0.85 0.90 0.95

< 5-20> AluEl e #A9] 19999 vs. 2002 E&A WSt
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BAolA weh B FAHUEh olel s A xey 2989 B4 3
it oolabel BEAS Aeets HudaA Ao et A o]y 3

W} EEAC] FBBAVE ES AARsta v TP e M E F
=

YICT, SCT, QHCC7} +F
Tokyo, Eurogate’} X35 o] dt}.

Felvet Hulde A4$
Al BaEde. 1y AFH o= Gwangyang KEC, Hanjin 52
A "Hudoe] x3E Ao, Global, HKTE vlE-&2 EHujdoe| »x3

g2
Hol Artd Ays 2

R
f

T
£ 3] Gamman¥ Gwangyang® 4%, AFEA R

o oA BA A Hd E&Adol =A FAEAG. ol AL Gammand

=

Gwangyang® 7%

= Aol AuUHoR FLAUYL AEFHoR HoFy 9rt T FT g}
g Hujde] duds AFAHOE AAbstE Fioln, <1y 5-13> ¥ <2
g 5-20>9 A C =

?_
2ol gz Ut

o



<% 5-8> TE&A 7l vw

T8 FETY Al 24
= 1270 2002d 71¥ 1009k TEU o]/
EAR4| Aoy dgemd XNz KIT | §ud, Gamman¥ Gwangyang <
A9 2o Hmd 2 1) Huld e
i 15070 (53 1) 10670 (53 7H)
FYWa| kAol TGS &, G/C &, T/CH+ |8 A o], TGS +, G/C &+, T/C+F,
S e [ a4 G/C| T/C| =%%F |4 G/C | T/C
d vt TGS ) TGS
= 5 2 (1 TEU) | °](m) (70 | OF) | (FATEU) | °](m) 0 | 1)
°one 1,855 1,555 |43,101| 14 44 2,555 2,118 [59,082| 20 | 60
A Bt 584 AdE]l e dmd i a8A4
0.900 0.900
0.800 0.800 F 0.836
Dz| 0.797 0.804
g5 A
3579 0700 0700
0.708
0.670
0.600 - : : : g 0.600 - - - -
1998 1999 2000 2001 2002 1998 1999 2000 2001 2002
il 202 201 2000 1999 1998 9| 2w 2001 2000 1999 1998
}E)]— _(H 1 Y[? r KECO2 Hanji\nOl Gioia Te}uro vDuba.i i YICT YICT Gamman Dibai Dibal
2 | Hemjiin02  YICT  KECO2 Dubai — “Sngapore | 9| Gamman  Gamman YICT  Gioia Tawo  CX WT
- 3 | Gioia Tawro KECOL KECO1 2 CXWT ¢l QHCC QHCC LT LT Giola Tauro
E 5 4 T HanjinO1 T Singapore HT 4 laem chabans Gwangyang QHCC CX WT  Cosco HIT
& 5 KEC02 QHCC  Gioia Tauro HT Gioia Tauro 5 SCT  Laem chabans Gioia Tawo — Gamman HT
= =91 2002 2001 2000 1999 1998 &9 0y 201 200 199 198
29 .5_]_ ‘_?4 28 Global02 ~ GlobalO2 Tokyo Port klang urc 18 MCT Cdombo Salalah HCT  Laem chabang
© 29 SCTCN Tokyo Global02 Global02 YICT 19 Cdombo Sngapare Cdombo Euwrogate YICT
0 Tokyo Eurogate  SCTCN HKT02 QHCC 2 | Sngipre Pot Kang Pot Kang  Pot Klang  Eurogate
5 31 Eurogate  SCTCN  Eurogate SCTCN 1CB1L 21 Tokyo Tokyo Tokyo Tokyo QHCC
32 HKTO2 HKTO2 HKTO2 Salalah Port kKlang 2 | Euogate Eurogate Euogate  Salalah Port Klang
T & | 2002 [2001(1999(1998| - i 2002|2001 |1999|1998
54 Gamman | 0.867 | 0.858 | 0.862 | 0.752 | Gamman | 0.916 | 0.908 | 0.907 | 0.847
Gwangyang | 0.755 | 0.726 | 0.623 | 0.548 | Gwangyang | 0.893 | 0.884 | 0.797 | 0.707

F 01 19989 sk9i5e] =91 3270 Evldel A= 18-2291 0w, 2270 E vl el A =
1491 -189] o] t}.

2) AZ=EA o Gamman, Gwangyang? #F& 3w zkolth.
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<E 510> Adele BAe 5e4d FANsoe w7
) | omw Jamme | Tes G/C T/C
T ST w84 | (PEU/M) | (TEU/TGS) | (TEU/) | (TEU/A)

0.9 o4 9 0911 | 1520 495 174377 | 63,436
085 - 09 | 25 | 0868 | 1488 51.4 159,470 | 48,902
080 - 0.85 | 27 | 0828 | 1392 51.0 136,878 | 45122
070 - 0.80 | 26 | 0763 968 37.4 107,438 | 37,575
070 =] 19 | 0571 610 23.0 85093 | 25106

ol gl EE&A WI FAMF FES E4& B a2y &

3 gey £9%

l

AeolvEnde] A4 a&4S Adst] s <F 5-11>3 o] & ¥
stk 1170 sl ud o] 74
of e FEs Ay, HFa ¢t
HZdolg 1462TEU/meol™, G/C %< 137383TEU//H= et o] ¢ 2
= Az 144 R THE ddete] BW 300m A4 438615TEU,
350m A4 Al 511,717TEUR A H At =3 G/C 370 &9+ 412,148TEU,
G/C 47} &4+ 549531TEUR AHA S v, mekA 17] Aol e 445
< g 41WFTEU ~ G55RFTEU o2 AbAd & vk

uv)
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_ QkH G/C | Al¥s™ | atdol G/C%
Ag Huld . . .
ZAol(m)| () (X TEU) | 38 (TEU) |5 & (TEU)

Hong Kong Terminal 9 1,800 15 2,600 1,444 173,333
Yoo | Iyrmagonal Conainer g |~ | us00 | 1250
Qingdao Qianwan Phase III 2,400 - 3,000 1,250
Shanghal  Waigaoaiao - Container| 550 | 12 1500 | 1,200 | 125000
Shekou Phase II 700 8 800 1,143 100,000
Shenzhen YICT Phase III 1,400 18 2,000 1,429 111,111
Tanjung Palepas 800 10 1,500 1,875 150,000
Singapore 300 5 760 2,533 152,000
Salalah 800 3 1,000 1,250 125,000
Hamburg Altenwerder Confainer|  goq 7 1,100 | 1375 | 157,143
Rotterdam Delta Phase 2, 3 750 7 1,000 1,333 142,857

b 1,109 10 1,524 1,462 137,383

Z}&w ¢ Drewry Shipping Consultants(2002), Global Container Terminals,
pPp.218-227.

a2 §-2yE Gamman FF AtEelA 2&AY AHERE L A&
o WsEs Fal AR MRt o] FolA=TtE AFE AT <& 5-12>¢
2ol AAHFEo] 20009 62.8% 4 2002 70.1% =2 FFB st o
o, &EA I 2000 0.907014 2002W 091602 A &HHoR FUME A
th. UNCTAD d1 AAHFE 60% T2 & F3sta gor, 20021 o
= Autdizle 27%, AAE 27%7F EHA1DE 2 9t} o9k zFo] Gammand]
AEE WG L oln] 60WTEUE A3kl Aelstal low, gHuld 245wt
omE Art F&ste] % off-dock® A& Wi glth

O—r‘

12) =7 e o]y FF2(2003), F4re o3 Adelyd dd-d7-Ad dh

_84_



<# 5-12> Gamman AN HF& d3
T 19984 19994 2000 2001 2002
=5 F(HTEU) 380 1,398 1,769 1,922 2,261
A EH(H) 575 849 1,427 1,629 1,643
A A2 11,559 15,205 21,997 22,969 24,493
AR & (%) 33.0% 43.4% 62.8% 65.6% 70.1%
&4 - 0.847 0.907 0.908 0.916

A Aveleh BAAde] BRG] U FIwsel
=]

o] 085 EolA A4 Aul A
3) = Eolgd H siefEOld 5= Hluw

vl Hupda o] WdEEY v asde <29 5-21>3 o
2001 o] 5 f-Eluheke] HaaAdol wA ey vk 19999 -2 v
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http://www.yict.com.cn : Shenzhen - Yantian
http://www.sctport.com.cn : Shanghai
http://www.westport.com.my : Port Klang
http://www.mictweb.com : Manila

http://www.psa.com.sg : Singapore
http://www.conshipitalia.com : Gioia Tauro
http://www.tptc.or.jp : Tokyo

http://www.slpa.lk : Sri Lanka Port Authority - Colombo
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http://www.lcp.pat.or.th : Laem Chabang Port

10. http://www.eurogate.de : Hamburg - Eurogate

11. http://www.modernterminals.com : Hong Kong - MTL
12. http://www.hkctoa.com : Hong Kong - Kwaichung Terminal
13. http://www.apmterminals.com : APM Terminals

14. http://www.csxwt.com : CSXWT

15. http://www.dpa.co.ae : Dubai Port Authority

16. http://www.hph.com.hk : Hutchison Port Holdigs

17. http://www.ictsi.com : Manila

18. http://portal.pohub.com : P&O Ports

19. http://www.salalahport.com : Salalah

20. http://www.hit.com.hk : Hong Kong - HIT

21. http://www.qdport.com : Qingdao Port Authority

22. http://www.ytport.com : Shenzhen Port

23. http://www.bus.ucf.edu/limdep : LIMDEP
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24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

http://www .limdep.com/On_Line_Help/limindex.htm : LIMDEP Manual
http://www.worldbank.org/transport : World Bank - Port & Logistics
http://www.ci—online.co.uk : Containerisation International Online
http://www.unescap.org : UNESCAP - Port Information
http://www.global.cokr : A% 7]

http://www.shinsundae.cokr : 214t} Enrd

http://www.hanjin.com : g7l & &

http://www.hktl.com : =3 2] =gwd

http://www.kca.orkr : gr=rZ g o] ¥ F3

http://www.kmirekr : g3 8f) 94k 70 221

http://www.mardep.gov.hk @ 2 &qki

http://ww.utc2l.co.kr : $gnjd
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