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Abstract

A Study on Competitiveness of Container Ports
in International Logistics Strategies
- With the Focus on Southeast Asian Countries -

Jin Goo Gim
Department of Shipping Management
Graduate School of Korea Maritime University

The 20th century in international logistics was an era of multi—modal
transport with the focus on maritime transport. The 21st century in
international logistics can be said an era of 4PL(fourth party logistics)
equipped with ITC(information technology and communications) as well as
maritime - air transport. Rapid development in shipping * port industries
plays a leading role in the advancement of international logistics and
foreign trade that greatly affect the relevant operation types. These
circumstances have expedited changes in the new international maritime
order as well as international logistics strategies in recent years.

Since most traffic volume in export and import depends on maritime
transport in international logistics, shipping - port in the 21st century can
also be significant factors to determine the state of logistics. Several

trends have emerged: ship-building technology influences ship size and
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capacity, port facilities and wharves are being expanded, port
management is more globalized, cargo handling equipment is increasingly
effective, the WTO is more widely accepted and fast development of
information technology is benefiting from further development. We are
entering into an era of sky-high competition where maintaining
competitive edge is key to survival.

As a result, every port in the world has been considering initiating
new strategic plans in an effort to become one of the international hub
bases. Many countries in Asia have already set up large scale investment
plans, while leading world shipping lines. In this connection, they have
approached the competition, capturing a lion's share of container
throughput in Asia, which is rapidly increasing.

Thus, ports orienting to be a hub-port in the 21st century must
specialize in both transport and information communications in which

globalization has been taking place rapidly far and wide.

The purpose of this study 1is to identify and evaluate the
competitiveness of ports in Southeast Asia, which play a leading role in
basing the hub of international logistics strategies as a countermeasure
in changes of international logistics environments. This region represents
most severe competition among Mega hub ports in the world in terms of
container cargo throughput at the onset of the 21st century.

The research method in this study accounted for overlapping between

attributes, and introduced the HFP(Hierarchical Fuzzy Process) method
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that can perform mathematical operations. It was combined by a literary
survey related to logistics, competition, shipping - port, and interviews by
specialists in relevant fields. Research methodology was applied to
develop a model. The HFP(Hierarchical Fuzzy Process) method is known
as having great advantages over the higher frequency of adoption. It
proved to be the most appropriate model in light of least cost, reduction
of operation time in the research as well as the superiority of the
resultant research accuracy and modeling.

The scope of this study was strictly confined to the ports of
Southeast Asia, which have been enjoying the number one position In
import and the number two position in export in the intra—Asia container
volume. These ports cover the top 100 of 350 container ports that were
presented in Containerization International Yearbook 2002 with reference
to container throughput. The ports that qualify are Bangkok, Laem
Chabang, Manila, Penang, Port Klang, Tanjung Priok, Tanjung Perak, and
Singapore.

The results of this study show Singapore in the number one position,
followed by Manila(2), Port Klang(3), Tanjung Priok(4), Tanjung Perak(b),
Bangkok(6), Laem Chabang(7) and Penang(7).

Compared with major ports in Korea (after getting comparative ratings
and applying the same data and same evaluation structure), the number
one position goes to Singapore and then Busan(2) and Manila(2), followed
by Port Klang(4), Tanjung Priok(5), Tanjung Perak(6), Bangkok(7),
Inchon(8), Laem Chabang(9) and Penang(9).

= viii -



In terms of the main contributions of this study, it is the first
empirical study to apply the combined attributes of detailed and
representative attributes into the advanced HFP model which was
enhanced by the KJ method to evaluate the port competitiveness in the
Southeast Asian region. Particularly, there has never been a single case
even Introducing a more practical and sophisticated idea as presented in
this study. Some of the studies done earlier by other researchers used
to show great interest in East Asia's major ports and analyze a certain
port preference tendency. Up-to-now, none have comprehensively
conducted researches with sophisticated port methodology that has
discussed a variety of changes in port development and terminal
transfers of major shipping lines. Moreover, through the comparative
evaluation between major ports in Korea and those in Southeast Asia, the
presentation of comparative competitiveness for Korean ports 1s a great
achievement in this study.

In order to reinforce the results of this study, further research
(including cost factors which could not be applied to modeling the
subjective ports by lack of consistently quantified data in Southeast Asia)
should be pursued. The evaluation structure could be subdivided with
more extensive and precise criteria. In computing the value of Fuzzy
evaluation by representative attributes, it is recommended that factoring
work on qualitative - quantitative attribution be carried out precisely.
Further studies would be needed to reflect the respondents' accuracy of

the questionnaires in modeling the evaluation of port competitiveness.
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These limitations should be overcome by future research that will
enhance the competitiveness of individual enterprise - industry, authority,

and consequently that of a nation.
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'Port of Kobe and Osaka 73]’ A= AF 3 8ol = v, QAM) &
S BP0 o] Fubdsee wet kel sHEA Y] M-S HRIVENRE

(R,AC,1+R,2C,2+RI1C,1+R2C.2);.

(R,1C,1+R,2C,2+ R,1C,1+ R.2C2)i.

Ca.i.j. > attipel WS 15 (1 & ) el wls) zb= Big)), C,1 @ g 1t €9 == TEUT fivin 21,
wE TEUD jfix #l, C,1 @ idixd 1Y B9 e TEUD fiviiel 0% R 2 1,

C2: 1Y B9 T TEUD 285 = N %M, R, 1: M0 9% %M, R,2 @ &% A% #H, R1: M i 9139,

R2 ¥ Wik 913,
8) UNCTAD, Port Marketing and Challenge of the Third Generation,
TD/B/C.4/AC.7/14., Geneva, 1993.
9) The Port of Kobe and Osaka Society, Simulation research to port of Kobe

and Osaka, Kansai Butsuryu Kinadika Centre, Kobe, 1978.

7 Ca.ij. = -1
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5ol Wshel o APt e ks A
she 7S ARSI o5 ek flskel 7IES e REEEEUTINEE
FHsh= dlrlell sl2HElA Z(Hysteresis) o=l 23k ZJHpkd-s AJA| 83T
sHAINE Bdle] 5 Ashe BlEHle dvAd I dthe dES 2o 9l
oh10)

HAe] il — 52 rtEaH (Markov) 289 7WdS S-83ke] Inbdest

]
A
s
flo
o
rlj
)
2
of]
Ol
ﬂF
>
e

Wolt, mge] /N7 de WRsite S 2tal o 7} skt vkl
izl oM EfA o PEdthe AT ol ZARS Zka dckiD

oldd - o]MHl= 7|E AHPYHY A4S 7WA3%E HFI(Hierarchical Fuzzy
Integral "2 ARESlo] ofrJolx|S 57 Fwte] RS HIUFSIRITEI) Aol AL
4% HFHES H Shizuka and T. SugiyamaZb AlQker W&o @A
AHP(Analytical Hierarchy Process)® ¥} 312 A& (Fuzzy Integral)= 3gH )
o] ruelFolth. o] WHEL kol AAHeA o, H7IEH Abeolol Hifrk:
(interaction)°] At et H7HE & = = &3S 7HAaL Aok

T8} o]F o] Aekst dare]Ee AHPS HAZE(fuzzy measure)S FA] ol

=48 A9 A7Ee EA-E, &, ndid(additive condition) S 55 MR

100 —=AME, "B > 2 7 A omsEfeic B 2 #HE7, 1984, pp.58-128.
11) N —, "W O] FFE =7 v e 2o FHIE B G 1984
12) o]H < - ol AH], “HeARAEE Ad AFTTFEE R FH daes”, wN

et 74, A1z, 1993.
13) Shiizuka, H. and Sugiyama. T., On Decision Making by Hierarchical Fuzzy

Integrals, 8th Fuzzy System Symposium, 1992, p.33.
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S @3] B, Allen 55A2]E, Murphy et d. = A, St

oot
=

THE, A87NIE 58, Frenchs WM TALALEA EHudAAd, 2.8,
B, Al QA FEE, ] 29AE AMSa, AR Eekes
BN NAA7E 1H5F )15

Peters(1990)= MY 72424 AU~ o8 7hssh Anle] 5= Anje] A

otk
2

14) A7 - =85 - o] -, “HAR DS =Yg ASTxo HH Sy s,
QFA 8 3] X, 1996, pp.89-96.

15) W. B. Allen, “Port Choice Model” Logistics & Transportation Review,
1982 ; P. R. Murphy, J. M. Daley & D. R. Dalenberg, “Port Selection
Criteria - An Application of a Transportation Research Framework” ,

Logistics & Transportation Review, 1992 ; R. A. French, “Competition

1l

ol

among Selected Eastern Canadian Ports for Foreign Cargo” , Maritime

Policy and Management, 1979.
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Slack(19685)€ 713 &3k 4, 9%, $9 42gold, YVER, IAFEY 52 2
el3lgihio)

T3 Willingale> 1982 2071 AAHE e = 7)3x] A3 3 3wk =]
Fo 2k ok glisvl ae) el wEw SHue Aess Bge sty

Gur 1A D AFUA, AA 2 PR

ol AT FANA B AN wHAY, Fuel P, A%, Fu A

W2 A So] F29 Ao LEhirhy

16) H. J. Peters, “Structural Changes in International Trade and Transport
Markets - The Importance of Markets”, The 2nd KMI International
Symposium, 1990 ; Brian Slack, “Containerization Inter-port Competition

and Port Selection” , Maritime Policy and Management, 1985.
17) M. C. Willingale, “The Port Routing Behavior of Short Sea Ship Operator —

Theory and Practices” , Maritime Policy and Management, 1981.
18) A8z, “SAUT FEAT G dgadle wat A7, g EH
Zebe e &, 1993.
19) 495 - o2 - gUEF, “Felvket AUl FAF A ALyt #

T, W PE e BOREORE 090, 1993,

T
2
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<E 2 - 1> BAAREGS BERFH BREER

72| HYS 91993) | ZEA(1993) ('(3:’;‘;;“; ‘(’f%T) ?{;ﬂ;j (g;;;y
24,
A SA ZY, | IH|, B, AvlEE, =
MA 20cH &t SL{ET _ 7|5,
H% |, Aol £3, tes Q=50
7Ies
BHNE X R emman
& REBR i BRI | -EEID
A ABM | e MBS GE | -EEER | -EEER .
BE | mrsss e SEREREY | AHRKE | VBB s
FF | sEMHAR - SEEER | osETE | sEED A
(FE[O|ARR], 3 — -BEEE MM | -MEIAKE
87|21, EDI AlA A R |
a saNag) | 0
20) AR Tzl B3 FolAT F Willingale1982)¢] A7¢] AS, FHAL

gidoz she] 2079 HAIRRE FES 3E3519on Slack(1996)e] A, wlak - 7
ks diite® sl XAUE R 3 529 AES AAEITE Murphy(1993)
o] g, AAe g D AAE o 530 S 35Ete] A4S AAIsE
Atk =udTe] B, ALF(1993)9] ATl B Esdrrds AREelslom,
sk
&

=

(19999 ATANE SEAERES, o199 ATNE HFIZDS A}
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P2
i)

A9
QoF Al oS3 )

@O AHP(Analytic Hierarchy Process) W%
EAAE oAAAS 93k wylomyn EAdk HrAS e
FHE EAste] iHAAS BY golaiA & HHo®m Jidtd HIY
oJth

(2 HFI(Hierarchical Fuzzy Integrals)
AHP7IYe] EAS 7Wds] fleiM SAAES =dstal, H7HA] &
T FEA W AL A-ste] dijks Hkehkes 7ol

@ HFP(Hierarchical Fuzzy Process) W™
InPE(Additive Condition) 3 HEEEEGREC] W= GaREAlo] 7hssto]
HFIoNA A7|¥= A3l side] 7Fsstth. 53] HFR S 7 &

A o skl Wik ol Ak Alkte] ERAS adst] flste]
GEALE WA ER $ilehe e E st 483 WY
ogM Aol grAe FHsHAA ALY BA9E 9 Qe HA
o] H7p7 ol

@ B8R BRE(System Dynamics @ SD)WHH

A AYS AlREe] s mEE FEHA FAE Huske s34 A7l

Soll Ageitt. WiF 725 7L s AlLEE sk ffste] AlE

AHES g IvdAy Hrinden 48 7ted +8 37t
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1 23] Qo] ofsiol

A28l

Aol 7ol 1ot

Aid AAle] g nlgaget Agke] 8t F83% TAPeR
A A =5l Qlek
<E 2- 3> FERES #E
Aol
2 & = z
o
- BEREMER
s BEMS WES U= FEMEN | o
AHP st - B BE B ERM ARE
) - 58 BA A AN TR
- EE#EE TERE - BEREMER
HFI - HXBE T2(Fuzzy Measure) - HE &R BN ¥ OHEREY
-FEBEEY HE FAM BT B
- HX|B5Y BHE BAG HERREE HXZE
T2 MEE £ As HEES 2E
HFP ) N CAp| ke B DE 48
- HERRS BFM%
- BEO HE
- KB HBAAR AlS20|MiRE o
. - BR#E H®Ee ExS BRAKRE 2
SD - MREFAIAES RERF M
- BELE
B BE MR JEE

4 feld 4 wese] B ATelNE HFPES A
S,

_19_

N, 1§} Alzke] A
% W7k o A=




<IE 2 - 4> FEFREY EETHR

e
o AHP HFI HFP SD
Hotet=s
DEo| EHM A A 0 0
ERO BHM A A 0 0
22 WRe REEE X A 0 0
&8 /vt L EEEmY 0 X 0 A

F 0 F R ARET QG X:Hg S

ZL&: Michio Sugeno, THEORY OF FUZZY INTEGRALS AND ITS APPLICATION, Tokyo
Institute of Technology, 1974, pp.56-65 ; M. Sugeno €2 (G} vtalg& 2]1) HA A =" &
ST, , KdEk, 1989, pp. 229-247 ; | FFAME, Hekol& e X o tish =g ke 7, 2000.

9, pp. 296-327.

2. HFPJj#k9| BFH %

A Aol A AeE HFPER e A4S 713t vlaste] drshd v
et 7)Eol = vt AMEH AN TREE Fobe ARl MHoR AHPH O
Bo] AREE AT ey o]H 3k AHP= —¥fHigell ofal MM 1 <
855 ot 1 9 FinEsS AREvs SAS 7 Sl ey

5
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3. B#%2 i3 (HFP: Hierarchical Fuzzy Process)

ANtkE e WrhiAle HAskal Adig £Ao FEHE Wi g, olE
Rdls) b s 2 gaSAS Hdche ARSAALE Y dSs ¢
T RoH, AREAEE oy JHY] thEEAdd Hoke TEA(Interaction)& Hol=
o], o= HAFAR! o5 - tHASH7E FE2E ol FaL Ak kA 2 Gl A=
KJHell olalid g53 5714 thi B7H5E9 5, A, ambdA], &t

4, AH2FES 7R st ASHAEAE(HEP: hierarchical fuzzy process)

(Satty, 1997)] ¥ flbficol] 23] AlEd SEFHEE HAFEZ HZA|A, HA| 4
To M Eg JUHE  Folrl= Wolth2l) HEPS| A-8-dx= vy} 2t
BefE 1 0 BEJg o M1 (AHP: analytic hierarchy process)ol 2|38 #7}3k&
o] FAo% (w) ¥ HI7MEEI] MHAOEHRE(A)E 2ASH

Bl 2 0 g7t s ok (w) B J7MEE0e] 43

2

A )E
oJgate] HAZE g()B TAT olw g()e] Ae mAw
E7b AN 5RAFSE o] §HTh2)

BB 3 0 AR mE wbel ol W bdael tie @AlaEE @A

W(-)E -3t

21) T. L. Saaty, Multicriteria Decision Making: The Analytic Hierarchy

Process, New York: Mcgraw-Hill Book Co., 1997, pp.3-6.
22) Y. Tsukamoto, "Transformation from Probability Measures to Fuzzy”,

Journal of Japan Automatic Measurement and Control, 19(3), 1982,
pp.269-270.
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HEPHel] ARE= AHPY, A-SAE 3L six)2iel ohste] efepa vhasr} 2t

1) Analytic Hierarchy Process(AHP)

=7pd vbd AAEE grkely] ffste] w=e] T. L. Sattyell ol Al

AHP(analytic hierarchy process)''HS =%l AHPHUHS 23t 94 9

o

G HPlEs B ok A A E oabEA otk

AHPYH o] &89 Foks dAshA t33 2t} Economics/Mangement woF
+ Finance(Vargas and Satty, 1981; Jensen, 1987 a, b)2425 Macro-economic
Forecasting(Satty, 1987)26), Marketing(Balhmani et al., 1986, Simpson, 1936)27)28)
Policy/Strategy(Satty et al, 1977)29 So°] <t} Social Problems H-oF=

23) L.G. Vargas, "An Overview of the Analytic Hierarchy Process and Its

Applications”, Furopean Journal of Operational Research, 48, 1990, pp.2-3.
24) L.G. Vargas, & T.L. Satty, "Financial and Intangible Factors in Fleet Lease

or Buy Decisions”, Industrial Marketing Management, 10, 1981. pp.1-10.
25) R.E. Jensen, "A Dynamic Analytic Hierarchy Process Analysis of Capital

Budgeting under Stochastic Inflation Rates, Risk Premiums, Liquidity
Preferences : Theory”, Advances in Financial Planning and Forecasting, 2,
1987a, pp.269-302. ; R.E. Jensen, "International investment risk analysis:
Extensions for Multinational Corporation Capital Budgeting Models”,

Mathematical Modelling, 9, 1987b, pp.265-284.
26) T.L. Satty, "A New Macroeconomic Forecasting and Policy Evaluation

Method Using the Analytic Hierarchy Process”, Mathematical Modelling, 9,

1987, pp.219-232.
27) N. Bahmani, G. Javalgi & H. Blumberg, "An Application of the Analytic

Hierarchy Process for a Consumer Choice Problem”, Marketing Science, 9,

1986, pp.402-406.
28) W.A. Simpson, Statistical Testing of the Analytic Hierarchy Process and Its

Applicability to Modelling Industrial Buying Behavior, Technical Report, The

Graduate School of Business, University of Cape Town, 1986 December.
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Environment(Satty et al, 1931)30), Health(Odynocki, 1979)3D), Population
Dynamics(Harker, 1986)32) 52] =%-o] it} Political Problems #°F= Conflicts
and Negotiation(Alexander et al., 1977 a, b ; Tarbell et al., 1980, Gholamnezhad,
1981)33), Arms Control(Satty, 1984)34), Security Assesement(Vlahakis et al, 198
9)39) 5ol stk AHPHel ok ALt Axl= vhs3 28 3TAlE o] Foixlth

@ Al 1 A

B3sE Agst e wAIE RS (hierarchy structure) 2 #2493k} o

9] i FJE(top leve)2 sh= ¥ a4 Hi(overall goal)olth o714 FdE4S

i

29) T.L. Satty, F. Ma & P. Blair, "Operational Gaming for Energy Policy

Analysis”, Energy Policy, 5, 1977, pp.63-75.
30) T.L. Satty & H. Gholammehad, "Oil Prices: 1985 and 1990”, Energy

Systems and Policy, 5, 1981, pp.303-318.
31) B. Odynocki, "Planning the National Health Insurance Policy : An

Application of AHP in Health Policy Evaluation and Planning”, PhD

dissertation, University of Pennsylvania, 1979.
32) P.T. Harker, "The Use of Expert Judgement in Predicting Interregional

Migration Pattern: An Analytic Hierarchy Approach”, Geographical

Analysis, 18/1, 1986, pp.62-80.
33) J. Alexander & T.L. Satty, "The Forward and Backward Process of Conflict

Analysis”, Behavioral Science, 22, 1977a, pp.87-98.; J. Alexander & T.L.
Satty, "Stability Analysis of the Forward-Backward Process”, Behavioral
Science, 22, 1977b, pp.375-382.; D.S. Tarbell & T.L. Satty, "The Conflict in
South Africa”, Journal of Peace Science, 4, 1980, pp.151-168.; A.
Gholamnezhad, "Critical Choices for OPEC Members and the United

States”, Journal of Conflict Resolution, 25/1, 1981, pp.115-143.
34) T.L. Satty, "Impact of Disarmament Nuclear Package Reduction”,

Quantitative Assessment in Arms Control, 1984.
35) J.G. Vlahakis & W.R. Partridge, Assessment of Security at Facilities That

Produce Nuclear Weapons, New York: Springer—Verlag, 1989, pp.182-191.
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Aols 7+ Flevele] ot (T+2) 7} A 5180t} 7w, A= i F
Jaoll % (alternatives)= ). (Miller, 1956)36)

@ Al 2 G

o] 3 el QA (elements)?t HoJR]nl(pair comparison)S 33} (Satty,
1000, 1980 n& M BAEE s oA BA=D o) s e

Al Hrk o] #of W] Fe' ARSE= g 19, 18, -, 12,1, 2, -+, 9 ©]
th olFA Aozl z} el wHo] HlATHIRNE Zb wEe] SO ndfE
ok oju) opabAZgAte] die2 A WAS 7] o6 o

S
Ll
)
2
rot

AHPel| $lofA F7FEe] 7eAlE ek WS vt 2k

nfel  F7V&H(criteia) A, -+, A,°1  Qal, I B weight7}
wy, -, w, ok & o A= A9} A0 Fow MG ey (2 DI
7o BAE vkl
al']': Zjl (1)
7

#19l a;= ML 75 0(comparison matrix)( A)S 7Adshd (X 2)9F 2th

36) G.A. Miller, "The Magical Number Seven, Plus or Minus Two: Some

Limits on Our Capacity for Processing Information”, The Psychological
Review, 63, 1956, pp.81-87.
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[ Wi W Wy |
wy Wy Wy
W2 W2 ... W2
A = w; Wy w, (2)
w, w, w,,
0, w, w0,

o] oLty Aol nEEfE EWE (vector of weights) wE 8P HEH

A=tk

it

n-w

A -w=n-w 3)

ol AME wHW The} 2.

W W Wi Tw, wy

wi Wy Wy

Wy Wy Wy Wy Wy

w,  wy w, =n| 4)
o w | L, w,

o] A& [E At eigenvalue) [t
(A=n-D-w=0 (5)
2 WMyt 5 r} o37)A, wF0 7t ALs] 9EiAE nol A9 [HA(E N}

wojop gt} ojmf wi= A°] frE|(eigenvector)7t HTR o714 (A
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Ai=1, - - -, m)e skt ‘0] oL 1 9= ‘0'o] ¥tk HFH Ao ¥l
(sum of the diagonal elements)] 2 no|2=2 o 3y o] obd A5 A
2k shH, 4,=0, Amx = n(AFAm) 7F A0k WA, Ay, o, Aol i3 i
i WE wx A9 Al A{E(principal  eigenvalue) A THE  IFHHUL
(normalization)gt (Zw;=1) [HEAEHE7} Hctk

a8y, AAR Bx3e Agete] EAES il & wos we & F gleow
w & FEoF Stk w = JAPARALY] dig o2 RE Aol Hofluk 1751 <
3 Akt web EAls AT w =4 e W (A = AT KA 2

2 FAE o7l mH w' e AT AR A e ol HE BRI B

HHEZE EE SR AAE el Bashd 85E AdgAel gl At

Ir

B M gl "k olsh ol A 7F Ao §I7] wiEel] NEEAl A

itk 27 AT o] AL Sattye] (Eel ofs] wula] T30

1 j:z+1(w,fa’7_ wi)*w' ' jag - n ©6)

= (£ 6) 23] FA A pux =n0] AP} 55 A3

o,

o] z7o] £

o
oX,
i)

o,
Au

1} Y HEEA olgle AE AHostar olE EhE(Consistency

Index : C1)&} 3ok

37) T.L. Satty, The Analytical Planning, Pergamon Press, 1985.
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A e —
C.I = n—1 (7

FIE LA THIC A) o] b gt i fi(consistency) S 7H 74, CLgk 0°] a1, 1
ghol F45 Aol wrha 1e, 01 olsteld EAMS T8 Ae® ot

e, BEERe 1= shar, 11519 B lErR7T 4 93itke dAlstl
19, 1/8, -+, 1/2, 1, -+, 99] & do(random)= go] k= 1751 A9l CLE

e Ao mM T FE M T8 4 Qlh

<# 2 - 5> FEEEEH(RCE: random consistency index)

n 1 2 3 4 5 6 7 8 9 10 11 12

M | 000 000 058 09 112 124 132 141 145 149 151 153

QoA 3k CLe] S Moz o] iy WEAHCR.: consistency
ratio)E Tt o] Aok,

ko
rot

_CL
c.r="5] ®

ol CRO = WHEE el E shue] A= AHSS o 3loer, CR.9

@ Al 3 ¢

et H7RE ARE Foke] fa, I gl RS Wkl HEE

(alternatives)®] F&ET9E 3}
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2) A - HARAWE

A-HASE(A-Fuzzy measure)i= golsh7]ol wel of27k4] F77F 9lou,

Sugeno(1974)7} ALK o}els] A-SAZwsL 1 F HEHY A0 Ueld ek

iAo AANAEE a7 Fade nle] B deled 2"l
EARE WE FAEE FE S0, o] 4% FREE vehhe shehiE ix
SgHom FolAl Hrh ATAZE (g)E A1 Lol AAZwe] vhrpus

( )2 =943 deolth. & 7|4 A-vASE g Hiitks 2hethss)

g, (AUB)=gi(A) + g,(B) + A gi(A)g,(B)

% ABe X, ANB=0, —1{i(w

A thes 2L Fejz wae] shss

g(A) — gi(B)

gA(A’ —B)=

1+A g(B) . (2)
4 B C A, —1KAo
o 1 — g(B)
2B =713 a(B) 3)
%, A = X, —1{AK

38) M. Sugeno, “Theory of Fuzzy Integral and Its Applications”, Doctorial
Thesis, Tokyo Institute of Technology, 1974, pp.18-55.
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& KHEAZE,
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=
T

A5 09 A$ A= 239 A Bl 2 %4 AUB 9 549
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g.(AUB) > g;(A)+g,B)
g/(AUB) < g,(A)+g;(B)

g/i(AUB)
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2, (UA) = L(II0+2,(8))-D

&, A,NA; = 0

AMelX 11 =

i
1A 07 (14 28,(A) ) 9] i e olvlsiek
i)

o]49] Sugeno’l AQFEt A-TR|ZE7} 0]E A}
7] whte] FH: ATolAE

gk Aol Bxtel
AAIHS 7PAsHA] sl= Tsukamoto?} #|<tsk
ErhE A-SAFEA BRI 3 ARgER Qe ATl AE o] SmE
A8,
TsukamotoZ} AFet A-HAF% f; & v o] R
( A+D*“=1)/A if A=+0
fA={ e (8)
u if A=0

HRe FBHARS AAZEL NH T 5 e YR I
fw e HAAEE g(-) s B

7% Ferolm, of71elA

sitk w3t us AHPHOIAM 76 8% w( - )

o} 2 oulE 7HAaL glem, A7} 7HAl= A2 Sugeno®] A(7)Y} sYst
g, A7 AMES R FAA s AFele

& 3

olF o ASsle] ARE

i
L
A
_0|L
rlr
)

0o WS ASIR S, ke i R 1] HE
40) o] E G - o] AH, “FEABRE S A ASTEE EAY HUF LauegF
gukers|A], A7, A1z, 1993
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28 A5 (Coefficient) A; & the3} o] Aejsirh

(L(AUA) — ((A) +p(A)) (A NA)  i#)
Ay=1 e Q)
0 =7
Tﬂ', /1;‘,"6( 1, )
B7HE7] Beld A A A s FAstaA & Al ASH
A Are] TR dulst] skl AL HASES] 4BAE AL A 2
=5 2102 AHsle] o2 agsler
Al]’ Aij’ < 0
ns = 1 e (10)
1=1/(1+ ;) A0 =0
/;}(10)9/] Zé%ﬂ'(l’lomlahzaﬁon)oﬂ '/]OH /11] = ( 100)0]]/\'1 771] = ( 1+1)i ‘ﬁL
Azt 4 vk AAR 9,8 @& Tt & A, Aol 1Yl WHE AR
slef e % glow, olul S47t EAge] Ak gk WA A¥aA
3 ggom $5 Agol A5AE F ol ahel disld ATl 9 Hojmz
J9e g oz 0 2L (-1,003 (0= T=uA
A0 et ol WEE 4 gk
:Uzzjzl/lij, / n—1 (Z#]) .............. (11)
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AN A5 [ AR AEol, o= AAYG o 2elN] AHEHE Max:

Min 47|15 oltt 1e8)ar o7)14 sup®} infyx 3K supremum) @ 3FHinfimum)-S-

ok AR X9 o= Shnth 2 4 7ked) Akl AL, e X9l o= &

[,hG) - g() = supaero iy [@ A gANFY T- - - v oo - 14)

F,={x | h(x) = a}, 0<a<l

AE HRggons AXY uels Atk NA9Re Tt g JEe

® AA A AN FE 4G AARNE w2t
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7F el B, ¥4 he h(x) = h(xy) = h(xg) - - - = h(x,) ¢ 2o

27) o sk AXARE o] A(18)% Lol FHY 5 kv

A1) EIE R, RIS & BEEN, "7 T oA AT 4 AM, , F—4it, 1980.
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olAlo} Zho] A MAE etal Qa, HE, G, dRe] Fa /g

o] obalo} Aol S| FAE SojsheA olxlol Hrke] 5% B ] LA

Aol =A et
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o) tad A1Q5e ohAlol Adon AMALL odalm, AxlelN Ansh HE
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Aol F7katol wet ofAle} o) FelwE ksl ofAlol Xeje] Agel]

sheolut dska AEHHR] AEAE UER 549 EEIt 2AAE A
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I @wko] ofropA] ol jx]staL lat, o]F FAkak 1998'd 509RFTEUNA] 2000
d 6HORITEUS A2lekalal, 2000358 33 J7EEEe] o]of 3919 A& il
st ek 59] daidel 4

T $= 2001ol 6339FTEUE A Elste] 7Fegdtol o]
of A5S17HA] ol L3kl

OSC(Ocean Shipping Consultants Ltd.)oll ¢J3ha 2004\ Folr|olx| 2] 7]

olu] EE#kS 11921MYFTEUCA 137629 WFTEUS R o Akstar 9l om

Sob A9 2662~30.52M R TEU, 2hddE 45.00~5140M I TEUS A elste]

, °lF &

AHe] §A= Fotrlol Al ST oF 60~67% 4Tt cldEm, 20049 B

ob A4 A759~S6T0NVTEUE A2late] Folalol AAle] oF 33~40% 4

AR Ao o gstar Qv 2012l F&otel shEAe] A= ofF 107~132

EE@ol T7hs AN FoprolA oA AR|EhE HFe 23]

Aoz oAE L) o= Balgloll} EE3F S ogidpdn

5T © b
72 A oS3t dizle]l ASEANS] A7px=, He|d,
QEvAlel, BelolAlel B ElE B EAQ Fo} M) BEF FEe

G153 Afol7] WEel Ao Folwrke)

42) 20006 A A A e AFAE v e
=5

tz=3wke] Aee A o2
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o R gTEe) 4
Stk = Al A
TEUS Agd Aoz oFsdony dAZE BINTEUS A28t
FF2 2000 Ae]d4 181RTEUS] " vtA el 5 glom w
3}

FS 1704 TEUC Hl8] =A a8 Aoz yeErwth
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<E 3 - 1> SOoAo} X|ofo| AEO|L{MEIE RE

(CH:HDITED)

TE 1998 2000 2004 2008 2012
d = 10.78 11.35 1215~13.85 | 1322~1575 | 1451~17.85
st=(Fat) 5.09 6.45 7.47~8.94 9.55~11.26 11.62~13.50
5=52 3.03 425 6.85~7.53 9.89~12.35 12.30~16.85
g Alof 0.12 0.15 0.15~0.20 0.20~0.25 0.25~0.30
S20[AA/(A) 19.86 2220 2662~3052 | 32.86~39.16 | 38.68~48.50
52 14.69 16.15 1790~1895 | 19.20~22.05 | 21.90~25.80
oy ot 8.82 9.90 1285~1321 | 1575~17.00 | 18.65~20.80
g2E5= 8.06 11.85 14.25~19.24 19.55~27 45 2742~37.25
SpA LA (B) 3157 37.90 4500~5140 | 5450~6650 | 67.97~83.85
SS0H3IHA
] 5143 60.10 71.62~91.92 | 87.36~106.11 | 106.65~132.35
HM*|(A+B)
AvtE= 15.10 19.65 21.70~23.95 | 23252650 | 31.50~36.40
ZeH 2.88 385 6.15~7.40 8.25~10.95 12.50~15.20
e N[O} 2.94 3.50 4.70~6.90 6.50~10.35 9.15~14.25
2zfo|Alof 3.08 385 6.04~7.20 8.75~10.60 11.50~15.21
Ef 2 259 325 4.80~5.15 8.25~9.15 11.40~12.20
7| & 1.01 215 420~5.10 6.25~8.95 8.95~11.85
S'OtAlOf
opHotA 27.60 36.25 4759~5570 | 6125~7650 | 85.00~105.11
OtA[O} & 79.03 96.35 119.21~137.62 | 148.61~182.61 | 191.65~237.46

#1998 3-8 HiEeI™ 20003 58 Fi
Z}& : OSC(Ocean Shipping Consultants Ltd); C. L Y. Zhd%=
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2. ofbAlohiulE FE HE S HE

1980 T T ie] Fopalol FrhEe] mEu} Qie] tiEk FEoEws} Rk
o} 1990 He] Sojshi BolAlel F7E dulaee] A SEa ek 1
Az} Boprlolrh 2ol AXeke § Aoje] meiulFe] tE olx)
Alolt), BolAlo} w7bge] Fa we vho] M QR FidA Folao}

W= Ao Q= Aolvh AlAl 20T &Rt & ofAlo} Ax Fwbe] BT 1991d
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43) 19963 HFL Aoy EF#HE oF 19 473 TEUR 1997d & <F 19 634
WTEU®| o]Z Aoz Joawm, AA 20 dto] xglstes AHo|UES=
2 A 51% 8214%FTEUCI ™ 1 5 oA o}atate] H]F2 67%¢°] o] &t}
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<# 3 - 2> fti F¥ EBEO| HHO|RE WBE #B

(E+gl: ATE)
1991 1993 1995 1997 1998
AJlE2 [ 6354 |8 Z| 904 |[E B |1253 |5 Z | 14567 | AIEZ2 [15100
5 2 | 6162 | AtEE | 9046 | AVIES | 11850 | AVIEE | 14135 | & 2 14,650
Il | 3913 | FI2E | 4636 | FRE | 522 | & | 56% | IE | 6271
ZH2E | 3766 | ZEHI2E | 4161 | ZE|2E | 4800 | ZE2E | 5495 | ZE|2E | 6,032
504 2694 | R A 3071 | & 4500 | B A 5234 | F A 5753
b | 2635 | I | 269 | BF=23 | 2800 | SHIA| | 3505 | ZH|A| | 4,098
23 | 2189 | EFE23 | 2480 | BHIA| | 2844 | EFEF | 3337 | FFEF | 3,550
L A 208 | L A|235 |2Fs0| 2721 | HEYZ | 2969 | L A| 3378
2 B (2005 | 2F5l0F| 2168 | L A[ 2555 | L A| 2960 | HEYZ | 3266
NY/NJ | 1865 | 2H[x| | 2079 | HEY= | 2329 | FHIO| | 2600 | & 8 | 3,066
R 20CHE}| 48,647 57,973 69,257 82,130 87,492

20EH%I-"
opAfolsiat 28,514 32419 43,608 54,774 53,475

A5 C LY Ade
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<E 3 - 3> OlA|O} = E R E L BETH(1997)

7E ~ "
sl A 15m0|Y FEH sl=x2a
=7t | 3o HS™ 3 8| gF= A
OlE
(BHTEU) 199544 20004 (==)
S M| 575 4 3,600x1 oIM 228
g2 | 2= 91,65
g ¢ 20 4 3,200x1 (2000:4)
od | 209 5 LIZ[E}| 4,0001 |  155.46 .
g = A EF
TSN 220 2 ZHAO[ | 3,500x1 | 24.34
3,660x1
of o | FlE | 627 3 = & |3550x1 744
2,752x1
= - 710[EH| 3390x1 | 1139
E3 | 82| 1465 4 16 .
M2 | 3800x1 300 199814 T4
ArtzE|A7tEE] 1,510 6 13 & 0] | 4,000x1 | 8344 YA &
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ox
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<H# 3 - 5> OfA[okuis FEAEEO| 18 WEE RIE ILE

(EH%): HTEV)

T+ 8 1998 1999 2000 2011
HEHO|HEESE 5,945 6,504 7,541 14,038
Fu HNETH 1,268 1,697 2,390 7,246
BNH|S 213 26.1 31.7 51.6
HHO|HEESH 34 181 642 9,317
gy HHETY - 28 64 4612
BNH|S 155 10.0 495
ZHO|HEESY 14,582 16,211 18,100 26,051
23 HNEEY 3,887 4,883 5,934 5,985
BNH|S 26.7 30.1 328 23.0
HEHO|HEESE 15,136 15,945 17,040 28,717
AJlZE BNESE 10,600 12,756 13,630 20,917
BNH|S 70.0 80.0 80.0 72.8
HEHO|HEESE 6,271 6,985 7426 13,190
s HHETY 3,092 3,590 3,969 6,106
BNH|S 493 514 534 463
HEHO|HEESE 2,101 2,176 2,244 na
2 HHETY 132 386 na na
BNH|S 6.3 17.7 - -
zegz | HHOHESSE 1,820 2,550 3,207 8,436
BNESE na 966 1,200 5,068
(Port Kelang) ™ gymiy|= - 379 374 60.1
EtsEoA | ZHo|ZESY - - 418 5,813
(Tanjung HNESY - - na 5,062
Pelepas) ENH|S - - - 87.1

=000 e

SJE

,

AR | KM GRHATE 2AHIE.
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3} slojrd <2g 3 - 1> ZoHEEE, 2000).

E o
W= The period from the mid-1 990 s o 2000

1 The pefiod from 1470 Il : The period from 1980's
to the mid-1980's o the: mid-1990s
J— J— =
JAPAN |: H_' i JAPAN _f }1—.. i
Qinhwangdan Oimhuangdan O
Tianjin /x Tianjin _,’
[ralian - Dalkam P Iy
Qingdan .< ~ .J Qingdap .‘TQ-D—T
Yambai ~_
Lianyungang 7

!
!
IJ' Vanlan
; ) Liamysngang ;"‘i ll
! 1 .-’ ! 1
i BUSAN 7’ I -] BUGAN
! \ .r E
] 1 J ] |
, \ . ~ | |
! Hanymg " i \ Manying
Ningha ! 4 Nmgho
L]

i i
i 1 SHANGHAI |
I |.. I |‘
\ ]
FADSIU
'f'; () mnslul,‘e ( :"_"
. Do
jof # BHILIPPINES ;4 PHILIPPINES
s f i
.I | J’
Huangpu

i
|' ; r,— .f! |
MONGIfOHGC ) - Huangpu HUIGFFD"E‘:{ } -
Zhuhai #"7 M Zhuhai
! =% i’ . Chrean
Sheken

I,lIFI'IlEs

T Chiwan ;
fy { Shekou ' ;
7 ’ Gaolan iy Gaslan
Yanlian ir.'r / Yantian
4

THAILAND
IRDONESIA

INDONESIA

THAILAND
.IHDOHEEI!

WALAYEIA

MALAYSIA

<33 3 - 1> OfAo} X|2j9] gfnl

gugk A4l elstel A AAHoR AN

2R

=, wAI7] B AFaA L e IRt
RHhub-port) 8] 7= 10017 282 U55H, ofrlopdelM = Y7HEE, &3, F
AL kS x5/ =7 2 Ao ol thRoss Robinson, 1998).
- B3l 244 (MONS; multi-order network system)
CoEedt 2o 1,2, 3 £Ad HEYATE SR ¢ YEHA
- 15994 kAt hub port) © 159E UWEY A dvko: dB/w)/Q A8kt 3=/
Ay 2 dqetes)/ 5, AVEE 9 71E IS 3
D279 MEY ALY &ukel: S, H=, TEolAl

[}
914 kS Q@ (important port))
5o Wy

3T9E U ES

1213

gl

O

(A9 89H(local port)) : Aol kel 7] AT
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2) RHm B&K S RESHEN

@ siFgnnel il

A7NNHE el I, ol sk Sl FRIVS AAF Froboh

F7FATHASEAN) S o2 3 A 9(ASEAN region)S 9= A7t

@ S B el 5Bl

AT 572 AATFEES AR, 19983 F GDPL) FEE 11,8869 2¥
of @&, 1999 ~ 2001d A EELS 532%E AZHr) ols IypEz ny
19984 EfoldH=rt 1,199 dejo) oj2d ATt =71 & GDP7F 7V =2,
BAAYTES 78%= SHTE AmuAloke] A9 F717ke] GDPE 9839
BAEES -131%= 7PE BBl WA dSEaL gith deolAote] Ae- T

713ke] GDPi= 7139 €, AANFES 67%, ZH] 49, 57132 GDP:
6759 G2 7P vom, AANEES 057%= odSHh v, Avlrse] A
T, 2 w7FES] wholy s AR R 5 7iFERt 15% A Blo R o

S5, 19989 % GDP+= 8319 9eE 7|53t
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<E 3-7> BxH GDP # L &ERRE

(el 22, %)

= GDP 1912 GDP EBENNE
(1998 7|%) (14 E=]) (1521 (%)
ol U Alo} 988.0 484.0 131
2tzj|o] Ao} 713.0 3,231.0 6.7
SNIE= 1,199.0 1,953.0 78
del= 675.0 903.0 05
A= 831.0 26,308.0 15
2 11,886 32,879 532

A& : DRI, World Economic Outlook, Second Quarter, 1999. f&E#e] zx81= PECC, Pacific Economic
Outlook 1999~2001 A=<,

@9, o] Aejo] elFns Avuu, 10737 19089 Aole] e FRFL
Age B ok 197 FETRA 1900 d ArhEEE 19984 217
=1 , QIEUIAlote] 79 1997 76489 % dreell A 1998

, EellolAloke] - 1997 7,6399 Rt

EpKel
d 4482000 SR 369%2 Al
2ol Al 1998\ 53129 RE D2 239% 7, Eleld=e] 4 1997 352690 &
2lol A 1998 2258nt g & 359%9] A FS5 Hith

gk, Aelse] 79 1997d 33w ek DEjellA] 1998 3639wk 2l 10.2%
7kt
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<HE 3-8 HEzxjpl 85 HE L HHUX

ag BHRR BHMxX
1998
2 7} 1993 | 1997 i 1993 1997 1998
28 | 42 | A

oI [AlOf 4,683 | 7648 | 1,784 3,057 | 4,842 -493 -566 -1,273
Z2fo[Alof 3,377 | 7,639 | 3,602 2,210 | 5812 -517 1,073 1,392

S = 2,300 | 3,526 | 1,449 808 2,258 222 959 641
LajH 1,576 | 3,302 | 2,832 807 3,639 -374 233 2,025
Avtz=2 4,649 | 8213 | 4,004 1,712 | 5776 1,569 3,380 2,352

* 5 HHE B cE SRIEd.
AR SR 3), M AR, 1998,

3) HAEE BIR S ol ot WA WEE HI

@ HFnnBE o] ofAlof Iy [ 22 5 HLPL

AT NG F7FES obro} WK FolA® el gk LT} ofF E2
ow yehtar Stk o5 =7kl HA KFE7E =2 olfe T 4o 7V

TEAGO] vmegiE FHolR upoReM olF Zviele] weFo] H4¢]

e

o|N

Zbekan Q7] oItk olqY Bylolrt AR A & FEAFS

)

=
2e o] Al thE ARl FApl T3 ke Afdvhn 2 5 ek
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AAAE, A5 5o RoplM Qo] Fo RES Y= A7} Bt

=7F ol giEaL, o7]elA Ak Aol dEow ArEHorA olE of

8
offt
m&
P>
E
Lo
o,
3“
4N
2
jui)
tlo
1y
N
o4
N
hinl)
ot
-
19
-
N
u
jiu}
=
e

A7) Wtk FAlel ol 4FE] Lol Fo B AP AFE AAYFS
NBHAT B, U 5 oblo TPk FF olFa 9y el Ao Foly
gl olglel® ol FbEe] €)=l FAHTL quiels BYsehe ®
shkel AP 3 QEl olF wvkel tiE siel fikdiel FREvl A,
g, ol Sol Fuehl eletn Atk (HE3-9) S 310y & H oo}
Fo A7k 559 A4 Marix® Vel 9
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<E 3 - 9> SO0} £E BIRME HKRHEE Matrix(1999 ~2001)

(CHY|: HHOHERE)

PRC.
SINGAP| INDO [MALAYS| THAI |PHILIPPI| VIET WORLD

J|=2 | KOREA JAPAN | HONG | OTHER |

ORE | NESIA | 1A |LAND| NES | NAM (&&7)

KONG
99 - | 4922 | 2539 | 3648 | 1735 | 3128 | 1445 | 15863 | 908 | 101319 | 143,647
KOREA [700| - | 5688 | 3505 | 3515 | 2015 | 3360 | 1686 | 20,466 | 10708 | 120923 | 171,826
0] - | 4080 | 3280 | 2628 | 1848 | 253 | 1732 | 16506 | 9452 | 107,775 | 1498%6
sen L9 3557 | - T [ 1899 | 5041 | 2831 | 1497 | 8513 | 8810 | 65487 | 114730
0] 4916 | - T [ 504 | 5872 | 3387 | 2091 | 10404 | 10842 | 75378 | 137932
PORE 1T 4688 | - ~ 2122 | 5304 | 3,085 | 2105 | 9341 | 10820 | 65252 | 121,717
NDo P 330 | 4% | - 1336 | 813 | 6% | 332 | 10397 | 1330 | 25501 | 4865
0] 4318 | 6562 | - 1972 | 102 | 820 | 361 | 14415 | 1554 | 31075 | 62103
NESIA o1 4068 | 7081 | - 2038 | 1240 | 762 | 389 | 13530 | 1356 | 34127 | 64591
VALAY |9 2487 [ 13974 | 1251 T 278 | 1297 | 385 | 9839 | 3775 | 48804 | 84550
0] 3235 | 18050 | 1707 | - | 3550 | 1727 | 475 | 12780 | 4440 | 52189 | 98153
SIA 701 2963 | 14913 | 1563 | 1 | 3360 | 1288 | 474 | 11,770 | 4065 | 47804 | 88199
AL L9 o0 [ 50m | om0 | o | 4 08 | 572 | 8259 | 2979 | 36676 | 584%
0] 1265 | 5997 | 138 | 2813 | - | 1,082 | 838 | 10,164 | 3474 | 41990 | 68961
LAND oo T7129 | 5287 | 1366 | 2722 | - | 115 | 797 | 994 | 3298 | 39293 | 65112
orp L2 102 | 2467 | 13 | 147 | sk - 63 | 4660 | 1947 | 22861 | 35474
0] 1173 | 3024 | 18 | 137 | 1206 | - 75| 5609 | 1907 | 2355 | 38207
PINES 15011023 | 2305 | 169 | 1389 | 1327 | - 78 | 5415 | 1648 | 21,010 | 34564
VT L9 30 [ s | a0 | 2% | 313 | 9 1786 | 26 | 691 | 1154
0] 295 | 75 | 26 | 414 | 301 | 143 T 23w | a7 | 843 | 1299
NAM 50T 351 | 72 | 298 | 289 | 297 | 245 [ 2368 | 239 | 8649 | 13508
9] 23,089 | 16345 | 4908 | 11155 | 11358 | 8783 | Ledl | - | 22148 | 319782 | 419207
JAPAN | 00| 30703 | 20830 | 7,604 | 13886 | 13634 | 10257 | 1975 | - | 27,187 | 352,080 | 478156
01| 2529 | 14713 | 6405 | 11012 | 1,873 | 8,188 | 1777 | - | 23252 | 300871 | 403,383
PRC: | ‘9| 2748 | 4182 | 773 | 1416 | 155 | 1743 | 4% | 9413 | - | 151511 | 173,793
HonG | 00| 3827 | 477 | 950 | 1806 | 1837 | 2011 | 545 | 1119 175,102 | 201,99
KONG | 01| 3329 | 3793 | 843 | 1614 | 182 | 196 | 59 | 11250 | - | 164694 | 189840
9] 71185 | 52406 | 13720 | 25298 | 21,756 | 18192 | 5060 | 207,59% | 103,881 4,575,658
OTHER [ 700| 96587 | 61,393 | 18445 | 31309 | 28220 | 22,600 | 6,123 | 253,506 | 122,587 5,102,773
01| 88570 | 59,024 | 16993 | 30908 | 20,024 | 21,040 | 7,154 | 238728 | 11959 | - | 5,012,900
99| 108646 | 105,176 | 24,685 | 65705 | 46,174 | 37990 | 11446 | 276325 | 154,153 | 4,835,450 | 5,665,750
WORLD | /00| 146316 | 127,067 | 34009 | 82,133 | 57,663 | 45385 | 14168 | 340,987 | 182915 | 5342437 | 6,373,030
01| 131,712 | 111,969 | 30916 | 73722 | 56,126 | 40225 | 15045 | 318871 | 173,726 | 5,191,338 | 6,143,650

=4 L IMF WRAteAde] A2
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<E 3 - 10> SOIAO} £E BERM HAEME Matrix(1999~2001)

(eisl: woicsa)
PRC:
SINGAP | INDO |MALAYSI| THAI |PHILIP | VIET WORLD
J|Z2 | KOREA JAPAN | HONG | OTHER
ORE |NESIA| A | LAND | PINES | NAM (F2UH)
KONG

991 - | 2311 | 396 | 315 | 1068 | 1159 | 264 | 24142 | 883 | 82772 | 119740
KOREA | 00| - | 373 | 5287 | 4878 | 1631 | 1815 | 322 | 31828 | 1261 | 109734 | 160479
01| - | 3011 | 4474 | 4126 | 1589 | 1819 | 386 | 2663 | 1208 | 97,830 | 141,09

oA L] 4 | - T 1 | 526 | 293 | 525 | 18505 | 3188 | 59208 | 111,071
0] 482 | - T | 288 | 5801 | 335 | 820 | 23,189 | 3516 | 70276 | 134630

PORE 17517 3823 - ~ | 20094 | 5160 | 255 | 850 | 16091 | 2785 | 64660 | 116018
NDO L] 130 | 236 | - 606 | 93 | 5 | 605 | 2913 | 227 | 14807 | 2400
0] 208 | 3789 | - | LB | 1109 | 115 | 303 | 5397 | 382 | 19202 | 3511

NESIA 501 3608 | 377 | - 1719 | 1502 | 137 | 302 | 7046 | 927 | 19015 | 38029
ALy L2 345 | 9166 [ 177 |- 2467 | 1635 | 248 | 13633 | 1645 | 31526 | 6549
00| 3663 | 1176 | 2269 | - 317 | 1991 | 455 | 17331 | 2264 | 39283 | 821%
SIAFon] 208 | 9298 | 2041 | 505 | 2927 | 1839 | 318 | 14211 | 189 | 37673 | 73857
a2l 1 [ om0 |7 | 2sm - 817 | 20 | 122% | 705 | 2797 | 503%
0| 2165 | 3416 | 129 | 334 — 1008 | 331 | 13315 | 883 | 34072 | 61,923

LAND BT mr | 285 | 1364 | 3078 T |3 | 13881 | 85 | 36478 | 62,057
N ) 2 N I O | 209 | 6136 | 126 | 1682 | 31368
0| 2351 | 2115 | 693 | 1144 | 846 17 | 60 | 1217 | 17144 | 3169

PINES o0iT 2250 | 2365 | 723 | 1185 | 1092 | - | 269 | 7469 | 1718 | 19390 | 36461
ver Lol s | s | | s | s | 4 1618 | 505 | 50 | 11741
0] 185 | 250 | 397 | 53 | @1 | & | - | 2172 | 59 | 6619 | 1558

NAM il 1005 | 2316 | 395 | 521 | 8w | & | - | 195 | 58 | 798 | 1044
9] 16138 | 5438 | 12618 | 10943 | 887 | 5308 | 1972 | - | 1788 | 247,652 | 310,733
JAPAN | 00| 20454 | 6426 | 16371 | 14490 | 105% | 7,19 | 2,637 1,668 | 299,699 | 379,540
01| 17221 | 5382 | 14885 | 12824 | 10353 | 6418 | 2604 | - | 1459 | 277,912 | 349,056

PRC: | 99| 844 | 7739 | 1535 | 3871 | 2982 | 159 | 19 | 21002 | - | 132328 | 179650
HONG | '00] 10391 | 9645 | 1668 | 4865 | 3600 | 2088 | 239 | 25598 | - | 15527 | 213319
KONG | 0| 9130 | 9364 | 1491 | s0m | 3156 | 1977 | 202 | 2705 | - | wurors | 201467
99| 105720 | 56118 | 33879 | 57,104 | 41276 | 25204 | 7503 | 345582 | 47182 | - | 4914333

OTHER | 00| 130383 | 62988 | 38701 | 68,105 | 48395 | 30605 | 9103 | 364522 | 53819 | - | 5495080
01| 120556 | 55683 | 37460 | 60,650 | 46172 | 26026 | 9640 | 292330 | 51137 | - | 534315

99| 145198 | 89897 | 55873 | 96,677 | 64192 | 38773 | 11,754 | 445746 | 57,349 | 4,813,021 | 5818480
WORLD | ‘00| 178,165 | 106,163 | 66,685 | 121327 | 76074 | 48341 | 14367 | 511,379 | 65569 | 5,419,820 | 6,607,8%
01| 163571 | 94040 | 63,032 | 109747 | 73,189 | 41,986 | 14958 | 402320 | 62,564 | 5,353,393 | 6,378,800

ZA 0 IMF WRAE A2 A2
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<E 3 - 11> SOIA[Of FLEIFRME B 5 Matrix

=
20| 0|_| = T *71
STEE L g (eopmor aotme |z | we | op | sz | 9 |32 | o
~z32 U|A|of (A)
E} o]} - 766 262 2,693 140 487 825 1,389 | 5199 346 11,109
atg{|0|A|OF 1,446 - 534 9,510 436 1,420 1,839 | 1540 | 5428 774 22,927
Ol = 1| Ao} 293 556 - 2,651 174 2,142 1,407 776 11,126 | 1411 20,536
Aotz 4,077 5,907 1,868 - 695 1,533 1,695 4591 2813 | 1,124 24,303
oz = 227 212 43 251 - 249 395 422 2,060 149 4,008
[ 1472 1,122 1,166 2,693 705 - 2,301 5186 | 10542 | 2,382 27,569
oyt 1,820 1,600 1,215 2,505 1,023 1,150 - 15415 | 8,894 1 33,623
=] 1,058 833 734 3,130 1,108 1,938 1,781 - 6,202 | 35411 | 52,255
= 10,348 8,127 5,581 12,983 3,531 17,786 | 21,767 | 20,778 - 11,967 | 112,868
== 869 645 471 2,029 209 2,679 747 37464 | 11,967 - 57,107
?ﬁ)\?r(B) 21,637 19,768 11,874 37,445 8,021 29,384 | 32,757 | 87561 | 64,291 | 53,565 | 366,303
&)
327 427 324 61.7 12.0 57.0 66.4 139.8 1772 | 110.7 734.6
(A+B=C)
5% 288)
) 719 73.7 60.5 123.6 235 1525 1493 2433 | 5729 | 1625 1,633.7
BALE
455 579 53.6 59.9 51.1 374 445 575 30.9 68.1 450
(c/D)

A= EIMSEBCRTEE, Tl - ARSIl A A, 1993, 125 ADB, Asian Development Outlook, 1993. 4
=0 1), 2) 99E 109D, £EAF A el sl

@ HFnBE ] oAl of RN MyEhE B

AAEE-2] S8 F2d Aeely E5de B, 198 1993974 A



FEE= AW 1% A= vlEl, oo g e VIFH R ke HUPE

FERYRE 47 ART 52% 115% SHATh @ opilopAd 1) P2= A%

o ofAlo} o FRE FAZY % AHelY BEF Z7k] Pedo] oo}

]_
Uiz BEY Aol AFFms} vl gov dAui Z7He AelAE ¢

obAlob Gu) Aelolu] BEFe] TS FH © A A4 Avinm,
AR, AHAL gole A, BT, vl FE A dom, ) A%
9 ESe] AAA FATFASER A% SRk FelFE 2UFe Flan
Zo uke BEge] F7b ma A9l0) @

S, A F7hR Z7le] Qi @, duEael 13 FFEAle] o
Efol =, weol Ao}, SlEUlAlolE o EHA F, sk Aate] opAlo} A
o S7bR olFshs AL WolFaL otk Ed ofF obAlel R FrFES (KT
o]

SRR Aol weshe Al sl olHRt FejuEle] ws el St

H

=2
o

3 mAE & acle] Har qrk

AR, =8 FAE frAet] Fuialde] s Hetde AWl d= A5
w07 49 AE A% Triangles of Growth)o]gh= 73#] #gFo] erAslgl =),
olg]gh A Al HHlolH &5 Tl 7lolek= g alo] Hal Utk o3t
A2y Adade] o ol Aloke] Johor, 1EYIAloFY] Batame AAsh= AHEES
= F Atk ol& AEulrole] Batams oFAH AAMER wHHAI7AL o] 7|
ol 45 98l Singapore, Port Klang, Johords 7iitsl= Al glo|th

o]¢} 2 ajlell o3 FHotrotE EFE ool Fa TS Aloldle A
S et B aF 2 SU7PE dojubal et ol& Awlshd <3 3 -

12>¢} 2t}

H~l
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<# 3 - 12> HEHE XS SOMAo} HR Bzl ZIH0|H #EE RiK
(EHSl: SHTHTEU, %)

ST I B LI = VST OO RS R I R
“_é = JE EfO[2hiE =T ak g‘é‘ T&
MAE| = Al of Al of =
/3 1991 - 48 12 1.0 12 220 1.0 6.0 9.6 468
=" 1992 - 7.0 15 1.0 15 30.0 48 9.0 14.0 69.1
Al 7t 1991 10.0 - 4.0 4.0 6.0 100.0 10.0 36.0 54.0 224.0
xE 1992 13.0 - 36.0 240 18.0 75.8 125 45.0 46.0 279.0
2t|0] 1991 3.0 3.0 - 45 4.0 44.0 16.0 18.0 263 1188
Al of 1992 3 29.0 - 8.7 6.1 58.0 83 30.0 310 1749
ol 1991 11.0 24.0 5.0 - 6.0 60.0 8.0 11.0 20.0 145.0
Al of 1992 2.0 36.0 6.4 - 3.6 65.0 16.0 320 19.0 180.2
Elofaie 1991 3.0 204 42 29 - 120.0 21.6 288 36.0 236.9
o 1992 42 24.0 5.0 48 - 137.0 10.0 30.8 320 249.7
of 1991 26.0 120.0 64.0 60.0 121.0 - 104.0 180.0 200.0 875.0
= 1992 45.0 120.0 80.0 65.0 177.0 - 126.0 200.0 210.0 1034.0
5 2 1991 6.0 18.0 6.8 34.8 18.0 183.0 - 27.6 1320 4262
- 1992 26.0 26.0 112 53.0 240 180.0 - 47.0 145.0 5189
of ot 1991 31.0 35.0 49.0 36.0 320 184.0 33.0 - 210.0 610.0
- 1992 16.5 51.2 19.0 310 305 150.0 26.0 - 170.0 5241
= = 1991 19.2 36.0 72 120 144 110.0 36.0 57.6 - 2924
S
1992 252 51.2 19.0 310 305 103.0 36.0 60.6 - 2924
Aol 1991 1092 | 2612 1414 155.2 202.6 823.0 229.6 365.0 687.9 29751
e 1992 | 1355 | 3476 200.7 2239 2845 808.8 2413 4621 6742 34255

AR NSRRI, Ta - A el A 1A, 1993, 12,5 ADB, Asian Development Outlook, 1993. 4.
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%2 8 R FAEES HEES B

20006 ofrlol ] AHoUSHES] FEFE 29 H YT 1915 AAIsH,
2002 Containerization International Yearbookell A|Al€l 3507 9k < 7A€ol
AedA 49l 10091l A9 Sdol =7k HEHol|ANts AT e ®
AAsA ool 2UE 5ok W2 Bangkok, Laem Chabang, Manila,
Penang, Port Klang, Tanjung Priok, Tanjung Perak 2 Singapore &%WFo]t}

F7h g dike] dEd e AvRd taa 2

1. 4= (Bangkok)

1) #ERE

WEeMe) o] XA oj{g AFEY, 59 13% 2, 574 100% 3HBito|w El
olfl= 5ol 9l Chat Phraya 7oA WHo® 28 Km HolA #1xal Stk
Fairplay World Ports(2001/2002)0] ¢]&ba aitke] o &9 82meolH A%

Al N GER Eo] 3

Fure] Aol AFS AvnE, FHL AT AMANIES A MY

3l
18Km HolA] itk Chao Phraya 7] FAAIGFORE E2E dhpufag o] Jduto]
3 4 QS FAF0I YL K(deep draft) ZHlol Auk @ WAL 9
A7 JES L Gulse) gk

AZE Ak FalERe 13,0000 0] W S-S §93ste] Chao Phraya 45 ©]

46) Fairplay World Ports 2001/2002, pp.3-953~3-958.
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g3ta 9} ol|gh AubES ApexuEtold k5 Al A BE B[RS
B °F 100,000000E2] s &3skal vk Mz ki Gojs]e o
58 AZHLOA)S 17221me] L 2o ok 25mo]th,

T8 TR E A EA WEsY] BaiiEs Ak o] Qi A
o} gtk WEEel dastr] A 2ol 10mkY, & 100me] Mgz H sl
of alm RO HiEe Hitrs 85mollA 1Im7kA FAste] 48 FH- 48}

I Atk 500FE(GT. gross tonnage) °]/de]l Adle] didixs A= HAE

Hl

et 7t

(compulsory piloting system)& F3Fal 9lom, FlEE 2moe]al a2 dAl 2 &

FFo] SAIF 7)ol

dl

Fo PR AEHEE Tm Eolo W SR £ S Edol
A8 2tk o] beacondllE A=A 2] gauge’l A Eo] o] A9 HEIE A
A% A FHof stk

A FFEEE AEyEe 19749 Ve F 16800000EC]a =AY FEAR
(dolphin/buoy mooring) 2 2]3l= 319 &2 1,700,000 #(storage)> 7}

A fgos AlE ) opa 63012 WARE, Alhy 413812 HUvIEE 22}

4

okt

Hatal it

ok v IAIE AW 20001 3¥ dA 19F F=(GT: gross tonnage)w A
Hho] A9 e 299l Fshrls US$S 82732 dmbH]-go] wRAE L itk
(BIMCO MANUALS 2000, PORT COSTS)A47

47) BIMCO MANUALS 2000, PORT COSTS, pp.157~158.
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3) FudelA 2 F71F HA

F ElEE s Ao dxzAl B el mEd UEEge g gl

wejsel]l 9=l Qe wdPRroR Hojl=u), PAT= Ivhede] 284 A
_‘1

e W slsly] Alzkslke] UNITHAL BMT, TPT 59 Eujdo] 9% a1 9ok

W2 Wi (river port) &2 FAo] ZobA (4 10 - 11lm) A
(mother vessel) 71832 3 FeederdEWF 71 7S wel =uEsan
ATH ol A A A gy o] AYE F gle #AE T4
FAor FAE BRE Mkl A EEHE Al7IL e, olgk 22 Fa
2718 AMALZ = Evergreen, K-Line, MOL, Maersk, NYK, OOCL,
P&OCL o] doH, ZGAg AL U= Hud dge A He A= vkt

Eiasy
4) Brd |

<3 3 - 13> wEgke] "oy Huld d3s YERdar ok

o)

49) ¥R WAFAL olds Fugoln FPow 95 9ok UNITHAL
BMT, TPT¢t 22 4 HYEe Wgstate] £84 95 #sta gtk

w=glol #gal F4: Port Authority of Thailand, PAT Office Bldg. 444 Tarua Rd.
Klong Toey, Bangkok 10111, Thailand.
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<E3-13> El0]d HYED)

‘East Quay(MA20A-20F): ZHE|0[Lf MA: 771, £Z0[: 1,240m, $4: 85~11m

MA )
= ‘West Quay: ZIE[0|L] MA: 17, ZZ0|: 166m, F4: 85m

Atlas, Blasco, CMCL, Cheng Lie, Chu Kong, Cosco, DSR-Senator, Eastern Car, Evergreen,

7|8 MA} Fesco, GS, Heung-A, Jutha, K-Line, MOL, Maersk, Malgache, NL, NYK, Nortrans, OOCL,

P&OCL, PIL, PNSC, Prompt, Pul, RCL, S-L, SPI, Sindbad, TMML, TMSC, TSK, Thong Soon,
Uniglory, Uniline, Unithai, Wan Hai, YMTC

Eolg Alg
al xl-t||
X O

-BHA: 480,000

AR S3: 18,000TEU

WE FOIE: 42074

230l 167

-Ot= HEZ|(TFE}0[0f): 247
EEE NS /2| K| ABF: 3604
-Of= E24E: 30Cf

-OFE ARA|(AARIR: 171

CFS

Sol/EDd EgE M3

East Quay(A44 20A-20F): SHLHCFS

-SHH 160,000, AEHH 18,000, HX|SE 6,100TEU
West Quay: HLHCFS

-EHA 217,000m, HAEHE 35,000m, HX/S2 14,500TEU

Mk (& ~2) 08:30-12:00, 13:00-16:30
(ZtY: &~ 16:30-18:00, 19:00-24:00, 01:00-07:00
(E~g) 08:00-12:00, 13:00-16:00, 16:00-18:00, 19:00-24:00, 01:00-07:00

A5 CLY. 2002, Zddlely A7 1998, 352k Fairplay World Ports 2001/2002.

2. &x}%(Laem Chabang)

1) g4 e

PG00 A2lF] ol Auum B9 3% (5, §7 100% Hieln]

ok

50) Fairplay World Ports 2001/2002, pp. 3-970~3-972.
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5 52 126Km "o Sriracha districtell 91218l dt}h AA] 7HEAtefols Z o)

shuke] oJulbAel A1ES- AlmRW @hxplale AlElo 2 A] Folo] olgx] e )

i —

Spgs} Y] E5E fae] A% oA Adsel 2w FAE 31

Ak FHoduke 127 F3E(dead weight)Holth
Fasgks] iR E AvRW R0 AL 11.3mAFH 127m 7H] olal, =
o] Zol= 1.3 vl =EA digAde] g FE o2 RE HIstes @Asta Qo

oubMube. Bz o g Hitsjof ahw 7Hke] Xjo]i= 33mo)al ZHA| SEAIEE

T8 Pl REAEE EAPE SR vl dX|Hof gtk 3749 A7 H

oA widE o] 2dar, Ari2] sHEAA(infrastructure) ©] 28014 lvk 1#]aL 3

—

A F BEFS 1600000%0]H 1 F AElold 1700000TEU7E #5¥ 2
o] Zare} 343900 HrnlEle] o4 o]go] 7bEEith F
kel 1) Brle & 3 ERlde dusE 9 dases AEe, uniA 3

o e =, AN A UG wiste] F osse A 180%
TEUS| 933 giet.

P G EAS AR, 20009 38 WA 61 FET kel A%, (A
390e] al7] USS 47199) auhv] o] wAs 2L gleksD

O

51) BIMCO MANUALS 2000, PORT COSTS, pp.157 ~I158.
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Laem Chabang® 32 Bl=7457F AAH o2 slrEoA B3 55 <
A1 5407 Bangkokds o8t WEE iAol gk vAHE o5& A
A Eo] A FelAph HAvkaL & 5= vk A2 AdEEe] 2o ui
of Bl=rgvye P&O7F I 4278 Laem
Ltde}t A=y gwujd B52] 7o W3k B.O. T(build, operate & transfer) A2k
AAstat o] Hujd 7442 1983 3 E o PATE Basin 29] vigy} &4
& 95 24 South Pierell Sl vl F#AE 7 ol Stk

B e guFAd AANETS FEeA] 9lste] BAAES nLE

Chanbang International Terminal Co

Bol 71ggo® A7EEE9} Laem Chabangs BAlol ¥3hA]7]a Qe

Laem Chabang®-2 19914 2] 715 o] zigo|y EaFo] 53] S
199613 73WFTEUS] Z%o] 20000l 211 TEU] 28HA Hdet 59 B35
FAES JUTEU, 532 106WHTEU, 34832 39 TEUS Uehlo] 3
TEHAI7E w8 S skE frAel tigh thdo] yiE ook & Alojth

o] A%Hoz FH Aow AWt 087

=
Al
.?ll
rEl
2
o
o
_?15
o
1o,
o
offt
ol

A ZA71ERE AAAIRE F Folvk A TEAI2000) A1l A el Erd 1
A(2000-2002 )0l A A" olH Eud 2444, 397
(2003-2006)°ll 41 HEleold Erd 1414, 49A1(2006-2008' D)ol A= ZH oW B

.
)
il
Jot
T
_0|L
32
kl
ot
i
N}
(A

52) M FFAHE, TAEleld He | 1998, pp.296~298.; C. L Y. 2002.
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g ohae] HARE 5 16m7 2] ZORAR Hot 3 5 R
A% Folth. olsh & BjFARel w23l Laem Chabang@wre] Aol e} 5

3) #E EHE 3 EE Mt

Laem Chabang®@-2 Bj= @nbge] #eld) spol] Pnkegel 284 Aas ¢
3l Hrd HE Sd9A7E Huld &8s 2 EHud AAaES =Ykl e
W, A4 Wgow F9HL e Hyld A9 vt Ak

B1(MSK) DA 300M FHE= 1 S0UTEU/YR

B2(EMC) : 300M 35RTEU/YR gHlelle- o]-8-5-(2002d 12 A

B3(ESCO) : 300M S5RFTEU/YR g8 o]-8-5(2002'd 128 & A)

BANNYKRCL) : 300M 55%FTEU/YR

B5(P&O,STC) : 400M 50RTEU/YR

i dA YEF C3(HA o] 600M=EA] 5000TEU o d+ A8k <t 7Fs

7F 20043 8HHE7] open ool o] wiell= Aol B ol Ht & 4 S AL

53) @At el #E|FAle] 542 Hdoln Eold= FgubHe] st H* e
o= kYL 2000 ¢kEE C3 Huld 9 AAd et S FaL
st Huld doiE FHsa Aok Az 3097 Huds 9daes)
i, AlZbE 259 A9l Aakd 9 17 600,000TEUS] ZHolY A2 &g X
Aok otk ol #ANTE WxII Fo] T&AH AnE AT Hud
S wPgstE FrsA AS AAEt Aok gAEEe #eEA Fa

Port Authority of Thailand, Tungsukhla, Sriracha, Chonburi 20230, Thailand. Tel:
490000; Fax: 490149; Web: www.lcp.pat.or.th.
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7IthE AL Qheks)

xpiale]= 20021 12€ dAA (1) NEW WORLD ALLIANCE®] APLS| E2d

(5600:=)°] F 13} HetshH (2) GRAND ALLIANCE®] =24(4,000E+)©]
YA etstel B F 3R] male] gk AUk WAL R S

=]

Frsto] FeederdE9] 713telth o] 49 HE 500~1,200TEUR 1 H Feeder’d =2

O
HTEUS &%= Faskal St
Fa ey el Aue 273

5} Al7130 Qe AAMEE APL, Evergreen,
H-L, K-Line, MISC, MOL, Maersk, NL, NOL, NYK, OOCL, P&OCL, RCL, S-L,
Uniglory, Wan Hai 5-°] lth

4) gvld &3 (Basin 1)

gapake] Huld d8-2 <3t 3 - 14>9F 2T

54) el WEAA HEAkE, 2002, 12,
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<E 3 - 14> E{0|d &&2X|EkBasin 1)

B0l
A2 Ejojd Bl B0 B2 E{O[
72
Evergreen  Container  Terminal
(Thailand) Co Ltd
B0 )
Terminal B2, Laem Chabang
2ux
Port, Toong Sukha Sriracha,
Chonburi 20230, Thailand
Zefold M4 f | -ZAEfoluf A4 1)
MNA OH2X MA 1Y -&200]: 300m -£210]: 300m
4 14m 4 14m
X|7|8 MA} Evergreen, Uniglory
o) AlA SEA: 105,000m
E0 A
- FAS2: 4050TEU
LI
4 ZOIE: 19271
gal/Eole 2% M
SHLHCFS
CFs .
EBHA: 4600m
K|ARHAEE / AE|Z): 7CH
RAA|7} FEAROIE D4R R

_68_




ol
e B3 E{O|d B4 E{O|< B5 E{O|d Coastal M4
Fastern Sea Laem
Chabang Terminal TIPS Co Lid.
Co Itd. Terminal B4, Laem
EHold Terminal B3, Laem | Chabang Port,
LUK} Chabang Port, Toong Sukhla
Toong Sukhla Griracha, Chonburi
Griracha,  Chonburi | 20230, Thailand
20230, Thailand
ZiEof MA 17 ZiEO| MA 7] | -ZE0L] M 2
o] H ol i [0 K JREsTp—
MA -£200] : 300m -520[ : 300m -520] : 500m
-£210] : 200m
A 1dm A 14m A 14m

A= COL Y. 2002 "AE]y HE 1998, st Container Terminal, 1998. 4, 04%.; Fairplay
World Ports 2001/2002;, KCTA(2001.8), "Al Al aw& 3 | | 2001. 8.

3. w2 2 (Manila)

1) g4 e

nhdEbalsn) & B9 14% 36, §74 121% 0% o= mpdet v 5% o 9]

& el A sEevlde] gt Wyt vhdel 34 Aejeld Euld % A=

55) Fairplay World Ports 2001/2002, pp.3-534~3-536.
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B AT 7S T e FoE 745 rh
rpdebak2 ek Holzk 2Kmell 24 Az, A A9l A Bunkering
2 dukeEelrl Jhsetrh. el Ho H3 s AU 86,7824 Al = (DT
deadweight tonnage), A% 2935m, & 39.04mo] . oA H$+= 11,776
25 (Displacement), A% 29352m % % 32.07meolt}. vt AHA] 7))
deEjoln Hdl &+ 134molth
kel dwkA dgks Auny, whdel Al Brd @ Es NWet
SWHIHA] Abelol]l Q= & 350m, o] 2Kme] F=olaL, whdel N Sea bed(i
R E3Hg Holm 412 3t 30Km7HA 20mg ot A=A =S P}
HAE/EEE =757 AR Aotk Fa SR EERA
= A% WA Eoll o] 10me] WM AEHEA Towersth7l 5 WA &
ol Ilm¥= WA HA 7159 Szt sk vk Z2e]ar A% apa)] ZellA
&% 18] Aol e Al A=l WA iy AAZE e BHIE stz 1
N FAEo] Qlvk mpdekgke] A7k & BEER 19974 V1% S843689EC] L ©]
T 2"l SHE-E 24807572%, 2,121,074TEUC |t 19994 ZHolY X242
2,147000TEU, 20004 2283000TEUR A\ the] 6.6% F7Fstiom, o)== AlA 22
f1e] Hele]y ko]t
Gt HE YIS AR, 1990 485E ZEo] AR mhdeldtel atiichs
Aute] stAYS s AS HE: 5YTE AAF digldel gk 7 digdse

USS$ 700°It}. 1 o]5+= 19 F7kd wivith Hx digfid g 10%% 57k rhso)

_

56) BIMCO MANUALS 2000, PORT COSTS, pp.385~357.
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2) 54 4 A48

ICTSI(International Container Terminal Services Inc)7} &%938t= whdet =14
Zgloly] EHE(MICT: Manila International Container Terminal)©] # &2 vii'g
BOOTEUR  S7kelskar o714 sAddely &% 70%E A#ska Sl
MICT= ¢4do= Me 1300me] F-7o 5719 AAls st Jom, o& &
471 28] AL 125melar, SR 42 145melth MICTE 298Ef=9] 71|
oy of=%& 7IA 1L 9lom 374e] CFSE FiL Utk

)3 ko] g% 257kl A%l PPA(Philippine Port Authority)] 8 %7]
A7 ddste] A ARk FosloA= w7k AlgS ekl AAIA AA

Folal, @l gk Fo MulaAEz st Alglolth o g, 2,

AUAFE WES AAATE 9 QLA 1Aje] YA oS, BF

B Alz=gl) o]e] Ao w tfgdnte] 7|2 Mu|2rt d Aolth

Q1 Zelgt & 4= vk webd PPAE HUE FibE fIsiA e, ¥ e
o5& 9% BndS 1de AlFolrk

PPA°] 57](15%) A&l ¢Jahd, nidets T4l
A9 9] Calabarzon¥} Cebu®] o] x| wel de] FAAE o] &aHA

o
i
o

™
o
o2t

ok

2
S

¥

u

2

57) s YA, TElol AR | 1998, pp.236~240.
58) Ibid, p.236.
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3) HE EEE R EY Mt

nld2}8RS- Philippine Ports Authorityol] ©]8f @)% ar ¢lcie0). Ze]Ad] glo]

A Hude ARAFolH 9L 2719 3AF = Jake] ATI(Asian Terminal

B

Incorporated®} 5-3r2] ICTSI(International Container Terminal Service Inc)7} &

59) C. LY. Z4dX%; Ay, Aeoly As, 1998, pp.236~240; KCPA, “Al7
F2 Adoly #wtd s’ Container Terminal, 1998. 12.

60) mhdetae] #AElFAE =7k AR dEetd, "Huld HE2 Qddiste] w99
Jel=Z 584 Al

61) wtdztale] &g A =4 Philippine Ports Authority, Marsman Bldg, PO Box 436,
South Harbor, Manila, Philippines.
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<E 3 - 15> Of2tete] 7|gMAL &l "Hie

SOUTH HORBOR NORTH HORBOR
2%A}L Asian Terminal Inc. 29A} International Container Terminal Service Inc.
7|8MAL HlE 7|EMAL Bz

1. APL 2/ WK
1. ABOITIZE 1/ WK

2. BEN LINE 1/ WK
2. APL 1/ WK

3. CNC 2/ WK
3. CHINA SHIPPING 2/ WK

4,  EVERGREEN 2/ WK
4 ONC 3/ WK

5. HANJIN 1/ WK
5. DONGNAMA 1/ WK

6. HUB LINE 1/ WK
6. EVERGREEN 1/ WK

7. HYUNDAI 1/ WK
7. HANJIN 1/ WK

8.  K-LINE 2/ WK
8. HEUNG-A 1/ WK

9. MAERSK 2/ WK
9. HUB LINE 1/ WK

10. NYK 2/ WK
10. OOCL 1/ WK

11. OOCL 1/ WK
11. RCL 1/ WK

12. RCL 1/ WK
12. WAN HAI 3/ WK

13. WAN HAI 1/ WK
13. YANGMING 1/ WK

14. YANG MING 1/ WK
14. ZIM LINE 2/ WK

15. ZIM 1/ WK

AR el mhdEl #3, 2002. 12.

4) Bold g ()

<X 3-16>2 videl Hulde] d3ks yehla ok
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<E 3 - 16> E{O|4

&€} Manila International)

E-||:||'-‘|
ey = Manila International Container Terminal South Harbor
Asian Terminals Inc
EOld International Container Terminal Services Inc
PO Box 3021, Muelle de San Francisco,South
297 PO Box 279 Manila, Philippines
Harbor Manaila, Philippines
Pler 3 South -ZEO | A4 : D BZ0[: 387m, 4 : Tim
Pler 5 South -ZEP | A4 - 7} E20 T2 m
Pler 5 Nrth -2H BIE/74 MA - 3 &200 A Dm
MY : %QOI  1300m oo = ) b i 7
Pler 9 -2HBIE/ZE L MM 571 £20]823m 4! 10~11m
- A 12~145m

Per 1B A 77K 20| Bom A2 10m
Pler 15 M 57§ 201 8m Al : 10+1Im

R[5 AL

APL, BOLT, CMA, CNC, Cosco, Dongnama,
Evergreen, FTI, K-Line, MOL,
Madrigal, Ming Tat, NL, NOL, NYK, OOCL,
PIL, PM&O, S-L, TSK, Uniglory, Wan Hai,
XOUR, YMTC

Fesco,

ANL, APL, CNC, Cosco, Dongnama, ESL, Everett, Evergreen,
Fesco, G5, HMM, Heung-A, K-Line, Kien Hung, Kyowa, LB,
Lykes, Maersk, NOL, NYK, OOCL, P&OCL, PIL, PM&O,
RCL, SL, Sinotrans, TSK, Uniglory, Uniline, Vigour, WSC,
Wan Hai, Wilhelmsen, XOUR, YMIC, Zim

-BHA: 940,000m

-EHA: 850,000

-AHX|53: 21,000TEU AR SH: 14,000TEU
W= ZOIE: 5047} WE ZOIE: 11674
ol Al -OF= ZHE2|(Ef0[0]): 197|(40E) -0f= ZHE2|(Efolof): 97|
2 232 7H2]0f: 14cH Aoj= 2= o
EZEEE /2R A8 3] BIX| AE431: orf
O E4E: 7104 0= E24E{: 48CH
OF= ARA|(AAIZE: 149CH OFE ARA(AFA|ZZ: 460
O En|Ue(E3IH ). 2rf 0= Enfde{(E3IH ). sch
B CFS B %:
‘Philippine Port Authority (Manila) BL/EfDd EEE HS: U CFS
CFs BHE: 66,309 ZHE: 22,000
HEHH: 27,038m K| AXHAEIZ /AERIZ): 1100H
K| HRHAE T /AERT): 54r4
HTAE | O AN AHES MCTON 1A &8
e ¥~E29. 07:00-12:00.
MANZE | AR ST OfF 2485/, 172 £k 13:00-16:00,16:00-17:00
Mo 9 BHUS QFA
A C 1Y sl Baeleld st |, 198 3 KCTA, Cortainer Termird, 1988 12 ; Fairplay World Ports 2001/2002
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<% 3 - 17> E|0|d $1&(Manila: North Harbor)

-2Ei=Rol : 17|

-EEEE /R A

of= ZHER] : 27|

-EEEE = 2

B 18000

Eold North Harbor
TE Pier 2 Pier 4 Pier 6 Pier 8
Negros Navigation Co Inc
0s Navigation Blde, 849
II’\IegerMiﬂ I’ni]jg' Aboiiz Sipping Corp Lorenzo Shippi Solid Shipping Lines
asay Rd, Menila, Philippines pping
Eo| Y Per 4, Noth Harbor, cop pping Lines Corp
Contact: Daniel L Lacson, Pier 6, North Harbor, Pier 8, North Harbor,
2ux PO Box 209 Maril,
Managing  Director  Terminal: Phiiont Manila, Philippines Manila, Philippines
Pier 2, North Harbor Manila, ppies
MM ol MM 5 MM 5l MM 5
MM -B20| : 4m 210 : 217m -&20| : 217m -&20| : 20m
Al 6m ZAL bm A 6m A 6m
A7 MAL Negros Aboitiz Lorenzo L
-EHA  18000m
A= FOIE ;107
SRIESAPL AME A
-BHA ;39680 S (Aboitiz  Transport
RIS G0TEU Systen)

GHEPNE 3ol AME R
S 4 &4 : 10c4 XAEF] : 4rf (North EEVHAEE TS B0H 18180
2 | . (nited Dockherdlers )
RCEAPL AME HS Star Port Developrrent B—
(Notth Sar Pot Development | Corp) '
Cp) -2 =8jjol -« 27|
KPR} 10CH ZEEE SHeE g
7| 2851 - 4
KA : 120H
-Ol= E24e] : 504
-BRlEnld 2% H
CFS S
212 WY 6,688m
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(Manila: North Harbor) — A& -

=]l North Harbor
I8 Pier 10 Pier 12 Pier 14 Pier 16 Marine Slipway
Sulpicio Lines Inc
415 San Femando
WGA Lines
Manila, Philippines e Veterans
Contact: Edgar Shipyard Cor
8 Pier 14, North Py P
Efold S.Go. Vice- Marine Slipway,
Harbor, PO BOx
2UA} President - North Harbor
Terminal: Pier 12, Manila,
Manila,
North Harbor, Philippines
Philippines
Tondo
Manila, Philippines
M4 57) MM 57Y Mo 57Y MM 4 MM 37Y
Al A 520 : 2m -SZ0[: 2m -£20[: 22m | -&Z0| : 250m -&Z0| : 280m
A em A 6m A 6m A em A dm
) Gothong,
Z|7[% MAL Sulpicio WGA Escano WGA
Lorenzo
EWHA: 25452m
Pl AE
&0, 17845 1:%7% ==
) M (Escano Lines
SRS} AR In")
C
M5 Cothong Lines)
- ) ) -EHA17 856m -2el 389l : 37|
R AR 5 _
. _ BHA: 17845 e ESAL | & 2lzE 1
K ARAEHEY, | .
Hold Al FOUEFAIL Al | AIME MBS K|ARL: 7CH
AEEE): 2104 ) _ -S0HH:98,672m
2| HME HS (United | -XHA(AEH/A
(Lorenzo) _
K| AR 1204 Dockhandlersing) E&d):40} (Prince
232l 17] .
] K|AAL 13 | Valiant)
K| H|Z}: 4
. _ -2 3ol 27
KA AEHY/ .
- - X[AAL7CH(United
AEZE): 2rf
Dockhandlersire)
K|AIA}: 110K
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(Manila: North Harbor) - 74 -

Sot/Eold 29
A M3
T2 CESHEA °
u lires B CFs
2 5(Cothong EWH; 60,000
7H2Y
ASHA: 2,604
-EHA: 20,000m
AEEYE #=Y L}2 Crs HE
ZI2HA: 3,020m _
2K AEIZH1CH -8HLH CFS(Escano
K AR (AEE/LE . _ SOLE(DIE 2
_ K| AR AEF /A Lines Inc7} 2%)
CFS EE) il %X} M&: CFS
E2lg): 134 2aHA: 1,800m
-8 CFS(Lorenzo ] ~ HEHA:2,700m
-CHECFSHI S A K| AR AEHY /A
Shipping corp) _
i B 60,000m E2/T) 40
EHA: 1,080m
2 ZASHA: 2604
HEO0{A. 2
=8 s -EEE o= $HeY
KHR(AEE/AE .
- 2IX| ARFH1CY
). 2} . _
R ARHAET /A
£21Z) 1304

2 C LY. ZhA% sl Rielold 3% |, 198 KCTA, Grtaner Tamind, 198 12, Farplay World Ports 2001/2002

4. ¥ 3 (Penang)

1) Faie

HG362) 2 59 6% 264, 574 100% 21708 Dyolute A&Ea|te] 9|

1 glom, AL shilglel ArolY, f73E, 8% 5L AT Yo

Fo PUARE WRE, B5Re dERE BRH 9u, HFRE Pua

62) Fairplay World Ports 2001/2002, pp.3-44~3-46.
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PinangAtolell HaeZo® e} 9lomn 2 183m, 74 1lm= =of tt. F= &
N E FA] A UKC(under-keel clearance) 10%2 #-g3ta ot dr2s &
B FAEA HZ, Kra 97 55 E2ollA HA R Sa8les Hof lom, =7
= B AEEMHEWS) 2.6m, P2/l (MHWN) 1.8m, 8/ MEE(MLWN) 1.3m
P IMEEIMLWS) 06m ©]al 7]3= d% yd3Eo] $Ajsic)

T2 3 HREEAs wAasete 2 @ 14m %0]9] Muka Head Soi, w4
HAZ ¥ 2lm ]9 Fort Comwallis 9], 783l Pulau Rimau o7t F8gh

)

o} ZdojaJote] g GUsHE - Hifnp Aol 5HE ool - feuklin 2¢
715 4,300MYR(Malaysian Ringgit)o]™, 29 73} Aldl= F7FeF°] HE8%a Q)
T}63),

2) 54 4 A48

| g3l64)

[e]

DeolAlo} Axe] wledst W og AYY Penang Port Snd.

rlo

Bnd.(PPSB)ell  oJate] g - ¥ vk ZHoY  EWEEAE North
Butterworth Container Terminal(NBCT)3#} Butterworth Container Terminal®] %)

63) BIMCO MANUALS 2000, PORT COSTS, pp.363~344.
64) C. I. Y. 2002; KCTA, Container Terminal, 1994. 4.
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on PPSBE NBCTe 217|249 AFE A~ 11.1WRMS =xskoit} ok
Hude A7k AEsde 712000TEUC]  E38kAwt NBCTE 2000744
L,000,000TEUS] Aeleds ZFws i Fo lom o] rsd Az

#

R IY

Butterworth Container Terminal 7]'s2 AHFg7]|A S HFES st &

glojH= NBCTolM Aejg Al elth

r

3) FugelA 2 7 FAA

wefojalol o] s

Bnd.(PPSB)7} #ld&< dd] R wdstar oy, desAds F457 Add

ot
ol
X,
o
i
X
o
A,

7l $93A} Penang Port Snd.

Penang Port Commission®]™ 5tate] FA|e] 542 AWFALZA F/739 <]
Ad3aletar B 4 ok 3E JHE PBSB i #WdEvh 91993](Penang Port
Commission)& &3t g 2& 45 F ATED)

> wdate] A71E AAET JY AAEe] d3s AR <R 3 - 187
2t GPAXAPE vl sHEa 8 Yol A7]8Kdirect cal)dtal o™, NYK= w5
T8 Samudera/BHSC®} Joint service FE|= Z|7|&star ok &gk Wan Hai
= ujFE FEste ] YMLS w5 399 Samudera/BHSCE NYKS} Joint
service® "5 EQ vttt 27]gketal vk 12jal sdolslat Sotdlle miF
72U MSS MHIAE dkar glom vy AMu]X AR Rata Sempurna’t vi5*
/& Maersk-SL¥= Seacon?} Joint service® &/5/¥€Qdnit}t dr) AB|AE §

65) ki e F=A A A2ka]: PPC, 3A-6, Bangunan Sri Weld, Jalan Pengkalan
Weld, 10300 Pulau Penang, Malaysia. Tel: 604 4 263 3211, Fax: 604 262
6211; 3wk =z} 4 PPSB, PO Box, 1204, 10710 Penang, Malaysia. Tel:
604 210 2211, Fax: 604 263 4792 Butterworth, Web site:
www.pgport.com.my.my (& *]: KCTA, Container Terminal, 1999, pp.76~80;
C. LY. 2002
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I gJom RCLE MISCe w5 s/EQdultt Joint service®, MISCE RCL¥}
Joint service® w| 3p/d@dniry 18]a1 APL-NOL2 Nee Econ Line¥} Joint
service® T 3L star Qlrk

T8]ar MISC, NYK, OHM Maritime, Pesaka Jarding Shipping, Suria Jaya

Shipping, Terna Marine s°] #dae] 7]&skaL Q1r}66)

<E 3 - 18> kst 7|EHMAL Al HIE

LINES SERVICE PORT ROUTES FREQUENCY
MSS Fri
Dongnama
MSS Fri
Heung A
Feeder Thu/Sat
Rata Sempuma
Feeder Joint service with Seacon Thu/Fri/Mon
Maersk-SL
Direct Call Tue/Thu/Fri
GPA
New Econ Line Feeder Slot Swap with APL-NOL Thu
RCL Feeder Joint service with MISC Thu/Sat
MISC Feeder Joint service with RCL Thu/Sun
NYK Direct Call Joint service with Samudera/BHSC Wed
APL-NOL Feeder Joint service with Nee Econ Line Sun
Wan Hai Direct Call Wed/Sun/Tue
YML Direct Call Tue
Samudera/BHSC | Direct Call Joint service with NYK Sat

25 ¢ gRlee A, 2002, 12.

66) A& Penang A% WHAR, 2002. 12; C. 1 Y. Zhd =,

_80_



4) gvd d%

A Erld el B3 g2 & 3-199F 2tk

<I 3-19 EHo|d s&kH@Lh

o Butterworth North Butterworth
= Container Terminal Container Terminal
MMZI0|(m) 497 350
T8 (m) 9.0 120
ZiEfol4 of= 3,150TEU GS 4,400TEU GS
CFSHA 11,892m 8,400m*
HEZ| 322l 37| 37|
EAD 3ol 127] 107|
ZIEEZE 16CH 10CH
2| x| AEHF 2cH -
Ezf ey 75t 78tH
435 ZoE 122t 36074
Xz2l5H 305,000TEU 407,000TEU

25 C. LY. 2002, Container Terminal, 1999. 4, F87%.; Fairplay World Ports, 2001/2002.

5. ¥ E3F(Port Klang)

1) g4 e
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222 AL Avrw FEIZEDS B9 03% 00 =
dlolukiz Aj5sighol Rlom, wei7t Y Heel gt Kula Lumpureld % v
AN Zol gt k. o] ke Balw daolgtm Bel: FAle F
(main gateways)S §all &G glom, A Aol ALE HECZ Westport7}

A 9Em odrk Fo FYRES A7, AU, Aoly, F8 FEHTL =

5
71 100,000 =47 AEutel] glojAE HAAHLOA)S] Algte] §lar 71 4L
FQ APARE Avru HIeRE 542 (Selat Kelang UTARA) 4=

Aol Hojglom 2AANZE BA=AAEE APsta Aok 2RE Bddax

(MHWS)A] 53m 2 HahAZMLWS)A] 09me]il, 715 wWajFolw 977}

FQ 38 HFEEEAME Seat Klang Utara A 523 Kuala Selangor 5o
(27m 0]o] Ao WA = HA) Tower)2} 11m =o]9] Y€ Towerd 2l Pualu
Angsa 57} St

G Nl ERAIS AV, 37532 T W] Palm ol Feba}le] B

g dE 1630US$SE Z&sle] & 11465US$e] awkd|go] WAl gJr) 3§
Fo] AZFEE HollA 4vHEEGOTEU) T2 HeA 7 164171 of=r Al 7

d 7IE dulge] A vaeld B Vel

& A4 1000 Hlste]

=
1174 vhde} 5369) 79} ulial Gu gl A7k E& Holglort PrhEe

67) Fairplay World Ports 2001/2002, pp.3-48~3-50.
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o - 1566K = B2 Ao Yeisth A RS A7 e £

R

2) 54 4 A48

e Aeeluds 82 o+ e s sholtt HSol 2 FHEAEY

A HE 23GE AEFolgort AT el MLOZH 471402 73
st gk
5 e aF U A fAE 93 BelolAlol £5F L WAAE] A%A3

won saskE] Agel o, @4 6970 Fasee} 57 ol4ke] wHde
AU 2~E AlFsta Joh Fo= 1999 102 6600TEUS A4vkel  Clifford

Meersk37} A&02 )asigon, o reamae] Wi od Fad

=)

=)
=
o
o
1o,
N
N
o2
DN
of\
ro
N
F‘;
rlo

kool 6719 =
diolez AIZVG 264715 A% AL g uFHolr FPHe 83 4

o gAQA Adsy ERt ofdt AA el Wtell wis) A AEE see A

o1A kY o 2 (lifford Maersk

63) Fairplay World Ports 2001/2002, p.127: =4 THeloly #1988,

p.149.
69) AR TAH Y AW, | 1988, pp.255~257; KCTA, Container Terminal,

1989. 12, p.27.; KCTA, Container Terminal, 2000. 10, p.6.; KCTA, Container
Terminal, 2001. 10, pp.147~152.
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e Aol S FAskaL Al AdH] B A2l tiEE o] 8AbEe] S

2 F2A717] 915kl 20019 FWAA F Fe] Westport Elo1 $5E] 1200m
Q1 okule 600m WEHAHCI Fx4, Aol He 27] E3) s vl

Aol RIS Eaje] A5 20VTEUAA FAL 5 QA Bowd I

o el she Au|sg AFH B Aol

3) Furgela 2 7 FAA

FEAI0-L 1963 de|o] Ao} Ko Al “Port Authorities” HES A7k
Port Swettenham Authority(PSA)el ¢]&te] 7§t #ejxle] othr 19739 Port
Klang Authority(PKA)= "8W78S stk 19739 FHxo ZHeolY gHud
BerthE 7H#sh o2 A& g Hujds /i v sjecht 859 A2 A
A wht 19867 7] Bude] WgstE FxlIste], @4 Port Klang
Aoy Brde 3789 Wg3)atel] oste] @ Utk W3 FHE s
XEATY g FARIR o3k, HRIs]2 Westport2} Northport F7He] A
ol Huld T Westports AREStaL ok T3

Hutchison®] 33% ©]a, YHA|F thF-E- Tan Sri G. A4 Westport 3]7o] zka1

(

iy

Westporte] 7%

1, 1006 2AFF7h 2Rsha 9la, ARE 150 Afsha g A0® 5ol

i

At WA AEFAE FAYEA #8545 Klang Port Authority -3AFEA]

gl Aol B4 FRgeldn & + Ak vk v AT B Foe

70) KCTA, Container Terminal, 1998. 12, pp.36~58; KCTA, Container Terminal, 2001.
10, pp.147~152; C. L Y. ZF {5 kel 2Ea" A4 uiF-Abs, 2002 12.

71) FEAZ dubyale] k] Klang Port Authority, Mall Bag Service 202, Jalan
Pelabuhan, 42005 Port Klang, Selangor, Malaysia. Tel: 3168-8211, Fax: 3168-0229;
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XeEAGY H7|&dsta d= A= CY, Evergreen, HMM, Hanjin,
Heung-A, KMTC, MISC, MOL, NOL, NYK, Norasia, P&ON, TSK,
UASC, Uniglory, K-Line, AAL, Advance Cont, IRISL, Interasia, Johan,
Kris, MISC, Malaysia Shpp, NGPL, NZO, OOCL, P&ON, PIL, RCL, SCI,
Sasia, Singapore Soviet Shipping Co Pre Ltd, Sinotrans, Wan Hai, XCL,
XF o] Qrhm

4) gvd d%

Web: www.pka.gov.my.
72) C. LY. Znd3%; KCTA, Container Terminal, 2001. 10, pp.147~152.; afd<=2H ™A
oy #1998 pp.256~257.
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I 3920 FHOld SsskmE3Jerb
E.inll;l
e Klang ZiEf0|L4 EfD]< Klang Port ZE|o[Lf E{0]d Klang Multi E{o]<!
Blojd Klang ~ Multi  Terminal
oo Klang Container Terminal Bhd Klang Port Management Sdn Bhd
Axt Sdn, Bhd.
AN 8~11: ZH[0|H M4 471
Z20]: 1,079
| " ZAE|0[ MAd: 574 IR0 MAf: )
Al 13.2m £ 200
20| 1,066 &£20]: 1,
My gl -“M4: 8 Ro-Ro ramp " I 1,200m
4 14m 24 15m
3¢l ‘Ship-Shore ZIE0|L{ HERZ|(ZAE ]
, ‘Ship-Shore ZAE|0|Lf ZHER]: 77| ‘Ship-Shore  ZE[0|L] 2
_OpLjaEA). 27
) 27) (46=x3, 40Ex4) E2l: 97]
‘Ship-Shore ZiE|0[Lf ZHEZ]: 107]
(35E x5, 40Ex5)
AAL, Advance Cont, IRISL,
ChoYang, Evergreen,
CY, Evergreen, HMM, Hanjin, Interasia, Johan, Kris, MISC,
Hanjin, Hub, Maersk
Heung-A, KMTC, MISC, MOL, Malaysia Shpp, NGPL, NZO, OOCL,
X718 MAF Sealand, Samudera Shpp,

NOL, NYK, Norasia, P&ON, TSK,
UASC, Uniglory, K-Line

P&ON, PIL, RCL, SCI, Sasia,
Singapore Soviet Shipping Co Pre

Ltd, Sinotrans, Wan Hai, XCL, XF

UASC, Uniglory,

Yangming

o

HA: 436,000m

0

XS24 22,000TEU
= ZQIE: 14574

I} oQE

AR SE: 29,000TEU

WS ZOIE: 1967Y

0

-EHA: 410,000

'>|

tX53: 28,000TEU
£ 2OIE: 24074
{

= HEe| (nFEf[o]):

0 o

o

EOlg AlY EE H2]0]: 571 o] Fa|ol: 120(40-35E)
2 &) zeeuc dege adp | RHY 380l e SR
KA R 374 b HE|(TSE0|0f): 30CHE0E) ;E:H; ;H o
-Of= E2iEY: 63CH E{E FH2[0f: 20cH(40E) olc =2} 65t
-OFS. ARA|(AFAIBIE): 60cH zZafel 2ui: 107CHA0E) ok AMAL 7504
-f?@/ﬂﬂl'—é Eg% M3 JE{D]: % M3 BE/EDD &% M3
;j’;F;S%m &l CFS g CFS
CFS 7§,"K|g OTEU SMA: 40,000 -EMA: 23 566m
g 4574 BA|SE: 29,000TEU RX| S8 29,000TEU
W3 ZoIE: 1967} HSEIE: 19671
KARHAE{ B/ AERIF): 370
‘Penang/tX| Block-train A{H|A ‘BE S| HZ ER Westport®  Klanggkdrks
HTAM | 0§ Ipoh Cargo E{D|EMX| MH| | -Keretapi Tanah Melayu Bhd 7t A | o 112kmtisZ2, 552

A

HA HS

g7} oY eus
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EAAIZH A S1F R, 17 AS AR 00:00-08:00, 08:00-16:00, 16:00-24:00 24|17t

St=90f: Compaq Alpha Server

4100/4000-710/1200,Digital Sl=90f: IBM  AS400,
MUMPSCDSM, Oracle RDBMS, ) 9406/510,Hewlett
“5t=$0{: DEC Alpha

- Oracle Webserver, Visual Basic _ Packard, Pentium II-300
Z5E -AZES0f: VHMSMUMPS, Oracle _

JI5 : ZE(0| E2, o= ZEE CAZEYO:IBM,
AAE . ] J|s:Metnt ot=AEl, EX9t RDT

ot 2y, MMEL A, AR H Window, NT Cosmos

SUEE 29, He ol EHZ

MBI, ROTAT OIS 8, A ’ L5 © CTs, Mzt ol
2 HAfolE e, AX o X 5

ABAAE] DAL

A CO LY. 2002 "AEleld HE | 1998, st Container Terminal, 1998. 12, £963%; C.T. 1999. 4,
E475; CT. 2001. 10, 17%;. Fairplay World Ports 2001/2002; KCTA, "AlAF&dwka3k, | 2001. 8.

6. &% =g & (Tanjung Priok)

1) I e

gz S A A= @9l 065 06w, 74 1065 S2Eo2 AL
Bt TalolA 5502 13Km Wojxl Ak 545 siehel] fixlstal ok 4] A

FHel Hd 42 1meld:. a3k dHol, f7she, ke, #3 &

T8 YRt Adews ARy, IS 8Km Holo] #RE uet ¢

FalloF b A2 12melth 4AM3E FARHAAES *Fetal o, iRtke] 2}

l
Y
=
5
©
K

FES A9 ¢ith BunkeringS Petramina=%-E] 7+¢jo] 71538}
A9l =27t gk} AAIF o 9l

T8 R EEmAs WA 2o 22m =olo] Al Tzt Atk A& WA

=
y

73) Farplay World Ports 200/2002, pp2-58~2-59 ; KCTA, "AAR=S3mIAs) | 201, ppl2d~
15
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© 54 beacon’dH-7F AHFolal, % WIAIE A beacon’dell AAMEHO R

A HFETF T 38640000=0]aL 1 5 AHolW HEH2 1,200000TEUC It

SRR WAe 118735 BHvIE, oF2%3 281813 BvlE, Jela Aol of

A2 202,658 FmE ot A7F H3 MRS 15135F o] 74,521,020%-=0l o] =1L

N

Qi=v|Alobe] @l arEs]
fedhy 109 &9 S=7 72
7128800 M 50%6E PHlelE 3 i 1™, dock ownerot PT(EIZKAMRE(TE
iit) Pelabuhan Indonesiarks #A%F sfoll Athgh | =S4l ket Huke Auta
7F WAE L ek Al A o A B E3 Aube] AlFAl 2441 FE
T 7l sto] AdRTE Fabdnh FUbE gEtE, AR, B4R

el da2e) 2 Au| 20 A8x 3 Qr}h74)

2) 53 # A3

HEEeme AFZEAe] Sl QmdlAel ool ayom 1994
2UI8MITEUE A& a3t at, 200080l Adthy] 59% F718k 3368629TEUE A
el AAATIE A 129 Ferom FHA STk AmdAel AR dit

2o) FUALE BEate] 71949 BHa} Qo] atehs AuaE AT

)

sha Qlom A AAY SEe) A AT FER A 9]

gtvle] AAAAES AWEW RE Martadinata®:  Jakarta Kota, Pluit,

74) BIMCO MUALS 2000, PORT COSTS, pp.48~49.
75) C. L Y. 2002 ; sk, T" oy A7, | 1998, pp.254~255 ; KCTA, A4

T8 F9rdsl; | 2001, pp.124~125.
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Ll
ot

Grogol¥} 78 zp7tEEle] A% 49} Serang, Banten #|%9] AFAFE dhaka
AA3} I At} Yos Soedarcoz e} Ir. Wiyoto Wiyono HZ2E AHFF=2E} H&EA4)
Bekasi, Cikarang Kerawang¥} Cikampeg A9S 438t glom ARdA]+-¢]
Pulo Gadung®ll ¢]2+= HwheX-& Cakang—Clincing®]th. Tanjung Priok— Cengkateng
dRe AblEE 55 gAY dAPE 7heshd 2= Tangjung  Prio
bandung(Gedege <)) Atele] Zvloly =55 AlgstaL Jth 12jar solval 3= &
o] FAlel F-gebr] 9l Hol 256m, 4 14me] M-S FUbR A8 oA

ol

3) FnBAA R H/FAA

o~

a
&7 Alatel FEsta vk IRt AYAE Sote] @z e]s el B3 RS
A
=

G re&ate] FxAS A¥EY, JICT: Pelindo I (BF7]3)0]
49%, W™ A= Hutchson 51%% FAFstSith. KOJA: Pelindo II (A 5-7]13)
o] 52%%} Hutchisono] 48%% <& 7t7} FAgk e o]t 7D

gFxe53ol= AAL, ANL, APL, Admiral, Andhika, CGM, CNC,
CY, Cosco, DL, Dongnama, Evergreen, Fesco, GL, Hanjin, Karana,
MISC, NL, NOL, NSCSA, Nusanrara, OOCL, PIL, Perintis, Pul, RCL, SI,

TSK o] 7]&sla It

76) Ibid, p125; ©5-2g]=-38t #2)x}: PT(Persero) Pelabuhan Indonesia I Jalan Pasoso 1,

PO Box 98/JKU, Jakarta, Java 14310, Indonesia. Tel:(21) 495140
77 SREE g zys AH WREAs, 2002, 12.
78) KCTA, "MAFQ skast, | 2001, pl2s,; a2, Tdlold | | 1998, p.2%h.
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<3 3 - 21>0lM AAL T ATIReRs A= CMA/CGM, GRAND ALLIANCE
‘ARRelH, 71Ek A= AR obAlob Al Feeder S & shaLl U™

<E 3 - 21> EFEEE|S3 7[EMIAL % HIE

PORT CARRIER Frequency/ WK PORT CARRIER Frequency/WK
DNA/H-A 1TIME/WK MSC 1TIME/WK
GrandAlliance 1TIME/WK 00CL 1TIME/WK
APL 2TIME/WK HMM 1TIME/WK
MISC 1TIME/WK HJS 1TIME/WK
COSCO 1TIME/WK TSK 1TIME/WK
YML 2TIME/WK CMA/CGM 1TIME/WK
Jict SID 4TIME/WK KOJA SID 1TIME/WK
EMC 2TIME/WK KMTC 1TIME/WK
ACL/PIL 2TIME/WK
K-LINE 1TIME/WK
RCL 2TIME/WK
MAERL} 2TIME/WK

A% FANE BFZLS A WRAR, 200 12

4) Hold dF(dF =g =)

geze] S| Huld Gl A7 g W2 <3 3 - 22>9] Hvd d
2.
79) AL BFL S A WRAR, 2002 12.
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<¥ 3 - 22> EHO|d SHEESZLS)

Eol4
ok 2ol Efo|g
T
Bl0ld 2YAt | Taniung Priok Container Terminal Jalan Sulawesi Tanjung Priok, Java, Indonesia
B0 1
A0l MAM:4H
-&£Z0[: 820m/4l: 8 ~ 12m
Ship- FHE JHEZ|(TIL}OFA).87
MM Ship-shore Z1E{|0|Lf ZHER|(TILIRIA)87|
EHOlE 1I
-ZH| 0| MA:27H
-&Z20]: 360m/$4: 8.6m
-Ship-shore Z1E{0[L] HE2|(T}L}RIA)2T|
AAL, ANL, APL, Admiral, Andhika, CGM, CNC, CY, Cosco, DL, Dongnama,
A7 MA} Evergreen, Fesco, GL, Hanjin, Karana, MISC, NL, NOL, NSCSA, Nusanrara, OOCL, PIL,

Perintis, Pul, RCL, SI, TSK

-EMA: 310,000
52 22525TEU

]
WHE j’; _: 87H
Bog Ay | CC ¢
| m—

. 7 = .

o m| Ol= HER|(1FE}0]0]): 427
E2EMC S/ E|x| AR 310
Ot E24H: 5304
-OFE ARAl/E&|E: 96Cf
BoH/EOd 2R HZ:E CFS

CFS

ZHA . 4500m

HTAY 0|87ts

R A7} -Mek: 07:00-15:00, 15:00-23:00, 23:00-07:00, 15 L2F A%

Az G LY. 002 SRy el By | 198 ;  Farplay World Ports X0/ 202 ; KCTA, Cartainer Termird, 198 125

KCI‘A TAFEeslst | 201 &.
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7. &= 9 & (Tanjung Perak)

1) I e

B80S 3] 075 138, 57 112% 449 Sehntof 3 Uoll glom,
e ghedle] Sl Aol RSt X Utk Al sl dEeln
gl5=A4le 95melth F3 384%S B, ek 9 Aoy Mdolar, Auke B4
of Fet e mukeh JuiE Adst 2ol Jhssith FastEe Au W vs

s TFE ol FAFEAL vk ARt F e 2608 =olan, Hk H7HLOA)

To Y ARE Ayny 7vke] 2= 274melal vRFEt sigelA whe gt
oF Jhe WEAHTREE gl mEr. FE Pl Rt v i FEHcE
Kali Porong¥} mFred H25 sfjotoll A 25nFA(NM) Aol e BEnREE2Alo]ol
AAFIE AFAS AQ)FE = Mol sl A 24417 - AAlolth

To FREE AHE ARy FU9E7F Jambatan Nilan 75l 9l

o

Pangkalan Jamrud A%% 919 Stietds @5 §9 M5 G4stn o)

r1r

==

(o

koo #olel A= o] el Edights) Alolel IAET Yok SulTRES
Pangkalan Berlian 3-ol4 552 mEold] fxalm, N8RS mEols] AdES

Afstar ek o] jetty= ©HEt 1o FSo=TE HEA UEde vFaL 3l

on, F4e] § A= 4FALE BT Atk
QEvAole] Grlge PxE e WY dEioldnm BEe] F9o
= wErelse] 498 sty @ Aoltksy

80) Fairplay World Ports 2001/2002, pp.2-598~2-5%9.
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2) 54 4 A48

i

2 Adoly R Bgweys o2 E 2km BolRl lkm 2ol jettyol
ol 9118l itk 379 MEZI} glon Aoy Eddeel oal jettyd]

AR ol ol BHL) EE Aulol UM 54T Qs ¥

Ho

Follle =82 = Q= Flo] o] Frte] Aol & 5 itk
g E AHEY, skF 3E2] Aol 87h, 5= A#le] 270 Uk 1¥
AL 252 A7HA7E 15070 o $1.em, Port Authority®] 27} Arbo]ar, v ]
ARke JiR1AAfroltt 0% &7Fe] ARl 1671, S0EAE FFA Zd 1707
Ao, BERH BEZFAY g Fi 2wl Al wet o8 7hsaith
FuAEAS AR, 114000 o] Gl o]$8 Far 3170, F 5000 3
W A H= 26709 Far, e]ar o Aol 32543037 mlE o]t
F5 AYE AR 0 IMPSA shds -84k Adoly e 2
2% EdUe] H3F Volvo 257] 10015 20020l =) o o]t} o]zt

E9lo] &8 A Hud 8L 1800,000TEUR Z7lalA € Aot
3) dukAZA L A7 FH A}

O]ELﬂ/\]o]. x4

b %
Olr
ol
=
¥0
O
v}
=
g
=
N
=4
ol
=
X
:
N
N
&
X
=
4=
<
B
o
ol
=

o] &84 Aaro

Atk vl 719 Sete] gt rtel B3 AR S dS 5 s Zotksy

81) BIMCO MANUALS 2000, PORT COSTS, pp.48—~49.
82) s Ag ol FFFo WEAE, 2002. 10.
83) AL s A A, 2002. 12 Direski Persahaan Umun Pelabuhan III,

Jalan Perak Timur 670, Surabaya, Java 60 165A, Indonesia.
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ekl #7]gslal e G714 2= Advance Cont, APL, Cheng Lie,
CSCL, DL, Dongnama, Evergreen, GSL, Heung-A, HMM, IRISL, K Line, KMTC,
Maersk Sealand, Perdana, OC Cont, RCL, Samudera Shpp, Sea Consortium,
TSK, Wan Hai, Yangming 5°] ¢t}

<E 3 - 23> EISH2IE JIgMAL & HIE

PORT CARRIER Frequency/WK

EMC 2TIME/WK

SID 3TIME/WK

ACL/PIL 2TIME/WK

DNA/H-A 1TIME/WK

TPS HMM 1TIME/WK

YML 1TIME/WK

RCL 1TIME/WK

MAERSK 1TIME/WK

WHL 1TIME/WK

Az @AaE BEA AQ YRAR, 2002 12
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4) "Hud

A (&FH=)

-

<#& 3 - 24> EO/d SHEESHE)

B0l

72

ZiE| 0 E{o|d

Bolg 2%

PT Terminal Petikemas Surabaya Jalan Tanjung Mutiara 7 Surabaya 60177,
Indonesia

Berths: 1 container quay Length: 1,450m Depth: 10.5m

0 Al

e

A 400,000m; K& 9,000TEU; reefer points 246 electric.

8124 container gantries(Panamax) 1 Hitachi(40t), 2 THI (40t), 2 IMPSA (401), 4
konecranes (40t); Yard gantries (rubber-tyred) 11 FELS, 12 Konecranes, 6 Paceco;
Front-end handlers/reachstackers 3 Clark (Australia) (15t40t), 2 Fantuzzi (15t-40t);
Yard tractors 33 Ottawa, 27 Volvo; Yard chassis/traliers 70 (45t).

™ 0

Z4E{|0|Ls

M sjat/E0|g YA} MZ, Sy XA HE: 10,000,
AR
R0l A7} AR EU-EQQ 0800-1730, A HoU-E22 0800-1730.
ST AFSAL A7 22, Mek 24A2), Gate: 2442t

ZRE A2H

SIEHf: HAIZH HFHA|, Top O and Top X
LZER0f: MSO ZZ2 I3, ETPS, E{0[2 CIE{Ul A2 A2 AH[A,

B LAIA

15| M2 40TEUHZE + SlE Twin Rail2 8% H27ls.

ook
ok

A

ok

2049 40t IMPSA TftA MEbSAb ZiH0|H HEEZ| X 25 Ejdy F&
Volvo 2H=7] 10CH 20024 AMEE| Tol0f X,

=1 gk el

BEFG WHAE, 2002. 10. 8 Fairplay World Ports, 2001/2002.

_95_




TE &5 1999 2000 2001
orRf ZiE{0[ TEU 257,209 300,250 277,236

Mol | SZH0|H TEU 184,256 151,810 184,800
E 6,665,433 7,051,063 6,900,000

ohRf ZiE{0[ TEU 438,227 470,253 484,350

%5t | S7E0]H TEU 11,727 16,715 17,000
E 6,018,620 6,241,886 5,000,000

Z7(TEV) 891,419 949,029 963,396
B (E) 12,684,053 13,292,949 12,900,000

27 B Aoy RRae AlFALE, 2002. 10. 8 Fairplay World Ports, 2002/2002.
xo] Z ]! metric tonnage® AA TS A9 g A

8. A7} X = (Singapore)

A7z EEs) o] AT 9x= B9 01% 208, 574 103% 50%Fo]a, Avtet

Q1 grhEEE welo] W waRl] 95tel, 0] B FTolt A 914
0

>,
N
=L
H
f
ot
rﬂ
=2
R
rr
X
1o
L
uly
il
ftlo
)
ol
_OL
R
=Y
td
N
N
%
=
_OL
£
o
i)
Ru)
)
12
1o

ol elal & 4 vk A7REEe= THe] AR AIH(ETA: Free Trade

Agreement)7} =H), 632 s AHFTFHANFTZ: free trade zone)©]al gt

84) Fairplay World Ports 2001/2002, pp.3-707~3-718, KCTA, "AAF& &033}, |
2001, pp.28~39.
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= BolsHl sl 4ste AHe SXIMA EHk FTZ

gl i o} Fol i8] 72417 Bot HHHE Faw

flo
o,
Kl
=
1o,
El
PR |

NMe= & JsEH 7
AW, FEHE S sES 4Y7HA] B 7R dEYs Fa gl
A7vEERe] 8 FPARE AmEw 7] A= 35melal HuFtE A
S #Hela e 3 Esso W {REE(SBM: single buoy mooring)E 171 ]
3l AYPst= MF-TE7} Selat Sinki7ZH| #2450 glo] 4 2ImE FHskaL Q)
Selat Tanjong Hakimell ©]|2+% Sister’'s Fairwy$} Tankstore, Pulau Busing®l ©]

2 Selat Sinki AFE%E Z242F 181mé} 18me] 28 A8 grata glo] A

o] Al =& FaL Utk 53] $A= Selat Sinkig 7dfrste] 4% FRoIE
2 ARl mE RFelE =Rd 4 Qv

FHaAute] 5 wjFo] ZAM(piloting a ship)& 753 wlg] Fufjsle] ook
A719] CLQAI#- A4S - EdEHe)) 753 24 Algd 2do] gls Aot =

’AAHpilot) “Hl(arrangement) @} T&ASE] 728 oA fofsljordt A A

300 ZE(gross tonnage) ©]de] RE Auke ghuldoro] 7|E=9)x]e] Aol W
7o B HERRXE Hastolof sh=d| 7% 91X v 2ol s

ol A= Amber Beacon, AH-92 Rimau Beacon 12]31 West Jurong
3} Selat Pauh HA]o thelA= Sultan Shoal SHHE 7|02 4lo} Raistojol ot
=3
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FEETo o7t 314000,000%, 1% A7} AAF= S 15100,000TEU
olm 141523%]¢] Auo] AJ71E g

T8 PR AT RA o] A= 35m, 7ISE HEE/HAE Aol

O

it

aol) 7] %a}a

oot
¥

of £23F Su= Pulaulyu Ketchil light, Sultan Shoal Lighthouse, Sakijang
Beacon, Bedok Lighthouse, Tanjong Setapa Light, Horseburgh Lighthouse %©|
AT

S845 AFEH 20004 2¢ 7| 140005552 gutslEAo] Steels &

A0l % wuhl e SDS 714%et). Fylote] viEartolelal &

= T 1 5

Fevha @ 5 QE EEAY D vhdele] 498 nasinw Auagel Aopd
Aoz pRAolet Jiy Fu 24 Bl o

Z10]T}85)

=

}

rr

ol
o
ofr

rlr
oX,
N
[
off
Hr
9
o,
=
1=
ot
o,
o
i)
=l
o

}
hacs
rlr
-z
e
oSt

ot
>
>
>
)
filo
e
filo
4>
%9,
flo

85) BIMCO MUALS 2000, PORT COSTS, pp.56, 124, 127, 157~159, 298, 340~341,
363~364, 385~387, 412~415, & 450 ; WA, TAg oA L, | 1998, p.149.
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<F 3 - 26> O[A|O} =&t

S0 | & H|10186)

[y

T ATIEE(SS) ZEIZRM) Of2h(PP) SAk(w)
Mtz 2,877 36,521 3,459 5,120
etz 7,554 - 1,666 2,040
SiEQsE 20,308 32,138 11,636 3,072
AMAIEE 30,739 68,659 16,761 10,232
(FAEE 100) (300.4) (671.0) (163.8) (100.0)
oMAIBE 1,066 288 - 2111
TME 394 217 - 493
FHAMH[AZ 1,460 505 0 2,604
(£ 100) (56.1) (194) (0.0) (100.0)
Jlged 98,154 55,512 38,066 48,739
W ESSE 1,481 849 - 399
THoH=Z - - 800
712 4,016 8,765 6,466 2,688
slelz/EHE 140,251 65,126 44,532 52,626
(gL 100) (266.5) (123.8) (84.6) (100.0)
Annual Dues 6,672 - - 20,000
HA=A7I2 115 - - (Z1A)
Wharf Labour 29 - 28,980
ORIZHAIA - - 7 (ODCY H|8)
7|EHIE 6,790 29 7 48,980
(£A8E 100) (139) 0.1) (0.0) (100.0)
MAH A 179,240 134,319 61,300 144,442
(FA8E 100) (156.6) (117.4) (53.6) (100.0)

A s, o] Wel , 198,

* 1997, 12, 31 7]EEA]S-

86)  7leAd kAl

40,000GT, 3,050TEU;
500TEV); oF=raAds 7 (F2dA7I3F £

el E

1,000TEU(# 8}
), AMAIZE 16AI3E,

et 0 S$1 = 84616, RMI = 365.21¢l, PPI = 35834, US$1 = 1415204

S00TEU, <8




kg o] AAE lojds FAkRe] AZtEE3(1566)0lv LEATE

(1174) mrks Z4de] masglo] Qrka shAlovt rhdekE3e Rk 1l

A7FEE FFEAHPSA: the Port of Singapore Authority): 19954 11,8507
TEUIA 9.3% 71t 12960 TEUS A2 gith 1996l A2|st S =5
0= A 29124 T2 EelaL AA| 7 ko] 27 Afol= wikg- FE AL

o AR EHrd o] 19961 FAIAQD B Eetol whxl RbH PSA

01-11

+ Pasir PanjangBI7]'d 29715 913 $5-A9 wigzds 2153 dafstar ok
PSA= Pasir Panjang< 7H&stel] 9lo] 19961 S$ 1.12million(US $ 79%million)-=
AT Bl A 7 dAZE SAdEE A 267000 18000 TEUS] 3+
H& 25 2 Blolar o] Algel= & S$ Thillione] SRtk 1Al F7} A
SHAlel= 36000 TEUS A2d 4= 3= & 4944 0] 14 Zlofut.

12 Alel= 131had] #47F 24 %3l o]F 127ha’} v o2, 2879l = 222ha2l
FA7F 24530 o] 197ha’t WigoR, 19Alel= & 871 A4, 29l = 1871
Aol AME =], 19Ale] A 4942 Wid Foll 7hsel So1d Zolal th
270 A28 1999 de) 7FES AJZEE Aolt) o] MAEL 207]9] Ship-Shore =L
]l, of= AQl 607] 18]al PSA7F /et 9 AZAAI2HIQ] Overhead Bridge
Cranesell ¢J3l 942 Zo|ck

A7 EZ] 9 719 Tanjong Pagar, Keppel, Brani ol En|de z}z}
6709 main’dA 7 2709 444, 5709] main’dA ¥} 8719 e 7709 main
MMz} 2709] I AAS 7RR|aL Qi) 3k o] 7z} 31, 36, 31719 obd =
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°1(F 9R71), 97, 117, 110719] oF= Zd|A(F 3247])S 7Fa3dlal o o5 &=
16 TEUS] A2]s=-& 7HAaL Slth

19964 29 =L Maritime and Port Authority(MPA)7} A7FE20|A &
Atk o] 7He: EPAOE JrAskE Vo R RE ANk syE Hdst
3tk oA kSt HIdslE 9ISt Al o2 A PSAS] FALSHE 9% Fujdh

AZ A Aol

3 FRBAA R H/FAA

PSAE 100% 9 gAEA 57} Singapore A45-0]th8") Marketol A= 7193

3 @ gloleks Aio] YA ke A Al Wesrt B Y AFel gl

= aEjolt), vl A Ae] ANHT Resel Asdel B & e Ao @
Aol AgstaL Stk ®Huh AR A5H 5SS AsiM = PSAE sk 2 A
o]t} 88)

AAL, ABC, ALS, ANL, APL, ASCL, ASXCL, BSC, BSL, Bengal-Tiger,
Blasco, CGM, CMA, CY, Chipolbrok, Contship, Cosco, DL, DSR-Senator, Delmas,
Dongnama, ELMA, Evergreen, GS, H-L, HMM, Hanjin, Heung-A, Indrati,
Interasia, K-Line, KL, Kien Hung, LT, MISC, MOL, Maersk, Meng Horng,
Myanmar, NL, NOL, NSCSA, NYK, NZO, Nantai, Noraisa, OEL, P&OCL, PIL,
PNSC, POL, Pul, RCL, S-L, SCI, Safmarine, TSK, Thong Soon, Translink,

87 A7lmegel we W £de PSA Coprt U¥Hez Astm ATk PSA
Corpi= 19979 AH-%2Ql PSAE Wgstete] Add 2 o=m F2o HF
g AN7t afstn Q7 WEe s pmeldel Zath meA FAe
IiTgely AAA #E 2 9 dAHANA FHHFela & F 9l
88) Port of Singapore Authority, PO Box 300, PSA Bldg, 9111, Singapore
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UASC, Uniglory, Vigour, WAKL, Wan Hai, XCL, YMTC, Zim, SI 5°| A7}I3xX=

Foll 713t ko)

4) gvd d%

<I 3 - 27> Eo|d sEATIED)

E{0d
Qg Pasir Panjang E{0|'d Jurong £E
AN 1~
K HE (olHISI2 /EHH MM
| A PP jiﬂ;i(;;l{ﬂia/eim)
(AL /}_1&1—’3—720| 2319111 S TT.
-Z0[: 115m~275m
-4l 35m~15m
E{0[DAlA
-EHA: 220,000m
9 |
ot/E{0 2GR HS: e CFS
-ZEMA: 166,000
CFs

-F{HHA: 34 000TEU
KA RHAEI L/ AER|T)25E~10E

89) s AR, TAdel HE | 1998, Container Terminal, 1997. 4; C.T, 1997. 7, &
H25; CT, 1997. 10, 5H3%;, CT, 1998. 8 &dA5%; CT, 199. 4, 5A73; CT,
1999. 12, ¢10%; C.T, 2001. 10, 5A17%.; Fairplay World Ports 2001/2002.
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B0

Keppel E{0|4

Brani E{0|g

TE
MM K9~K10
MM 27, ZZ0[: 364m,
44l 125m~13.6m
M4 K12~K14
/\-|A-| 47H AAI 14m
MM MAM: K15~K18
MM 42§, SZ0]: 800m, A B
Al 107m~12m 5 7S 15
MA K19~K21
0| MA: 47l £4A: 9.8m~11m
MM K22~K23
MMl A 9.8m~11m
A7\ Evergreen, Maersk, Norasia, P&OCL,
MA} S-L, Uniglory
-EHA: 800,000m
AX|53: 15,000TEU
Z0H: 955,200 WS ZLIE: 70474
EjO|d ARS8 14,316TEU -0f= ZHEZ|(rail-mounted): 57|
A9 | o= HEE|: 1177] -Ot= ZHEE|(Et0]0]): 267
2| AES FHE|of: 4rf of= HEZ|: 847
EEEQE =2 /2[R ABKF|: 50 | -ObE E4E: 146LH
OIS ARA|, HE-ABK(AH|2|Eh): 106CH
OIS ARA|/E3|Y2: 46LH
B10k/E{0[D 2GR HB: gL CFS
CFS ZHE: 29,000

F{HEA: 1,100m

- 103 -




Tanjong Pagar E{0|

Sembawang E{0|'d

MM T1~T3

MA. 374, £20[: 945m,
241 124m~131m

.A-| M T4

-ZE[o]L M4 1H,

-TAl 94m

0}>I
N

10]: 233m

MM T5~T7

-ZiEjo|H M4: 37f, 2

A 124m~13,1m

Opt
N

10]: 916m,

H4q T8

?151|0|L‘| MA: 194, 3Z0]: 213m,
Al 11lm~122m

MM S1~54

_/\-|A-|: 57H
Z20[: 654m
Al

o
LA 92m~11.7m

B0

A o B

-—’3—'}'_47“ 830,000 m*

=
Im
ul}
[y
()
a1
N

EZREC M /2R AB: 8rf

BN 172,011m

., 1997. 10,
C.T., 2001. 10,

FAdold Ak, 1998, 32 Container Terminal, 1997. 4, $413%; CT., 1997. 7,
2435, CT, 1998 8 EH5%; CT, 199. 4, 547, CT, 199. 12, 5381035,
54173, Fairplay World Ports 2001/2002.
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<E 4- 1> $UAYH MEayeL

MF - ZEo[H MAlo| 2Fsle 2R & 0|4 HEJH 100
S8 : 2000 S201M 122 Alo| 224 Al2| 104 7 o] SEEEERA RIKZ OfA K2 | 100K
T ALCH & | B0l 2YAXL : 20004 B0 Ae|A™ A9l 100§ E{D|ES|Ate] MET} 50
=/ St o7 (2t Btk S, Wl BPEl= 107H =70 [219] o4y & MEY |0
RERIRIER| o2t 82 SF WSt 2Pl 1071 KoY f2io] ot X M2 50
M 10004E 6804 5|5
. = a1 A
[P DRSS [P IVERE e g s
MES|eE | E0[d2YUR - 500HE 2304 3|4 B4t
Z7pASE 17| 2 : 5004F 290 5|
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- 75 4 5175 ®st - A
- J7IM 71E R - THHA|
- 3ot 280l - MAZ7|
_ O H|&~AOf _ 3}29|(Fai o| s}
EREEE _ rl:_F;HlTslou?q olx|Qol _ ;EA/'\(IF;IW?? |_$_L_‘E
NEETE-PS R a2l &2
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- Eoto| 29 - &7
- ot My eol - gt
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1) oA

YA AP AT B A A T Aow ¥
o] Ark A2l AL wFAe £5 9 A gEae] mE Al
o) Aed B4g welE, A oS Bedow Fure et W A

SRR !

il

2) FAA

AEE B0, skddm] B X eEs e, A 4 BeTs A
o] At} AL hute] S Z(Infrastructure) 7t HE FFo] A AHREE

(Superstructure)oll &= 3+ 717], dx7ge] A 58 2 AH2r A4S Egsi

3) ETF

B AHERE AAERD v ie-S TR0 R DW hﬂ e FEehet whe- fash
Wgo)7] witolt) &8 KIS kel At 33s 25 ol8sks %3} ’“‘?50171 w-
o, E5E= Ak AdRs] A F olon o) l”’“ A0 ofe] 7E] Al de] o]
531 olom ok bt vlasle] WhHEe] 99IE TR ¢ gl FEs] AlE 7H‘dL =7
o FApA|ghE: ‘5‘7“?5}1’%:%1, E3po] A W 8] e WrRE Hrp e
A oids] sk Hc}‘?.]ﬂi oelA ik
- KJ'He] ApAigh 3’1%‘%} 2 MRS T AT 2 TEAM S F VAR, |
190, ppR-2.E Az o A KJHe| &A=t M M Tseng, “A Variant Approach for
Product Definition by Recognizing Functional Requiremrent Pattems”, Jourral of Engineering
Design, 1997, R Nikura, "Assertiveness anong Japanese, Malaysian, Hlipno and US.
White-collar Worker”, The Jourral of Social Psydhology, 199 ; P. Lewis, "Visualization
strategies for teamorientated problem solving, analysis and project plamnings’, Tedhriaal
Communiaation, 1998 5°] Tk
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28 IEAY Hrl_ 4 Data F=

H]n3le] ¥ Singaporedo] 17,0403 TEUZ A dlsle] 7H 2 Adoly 3=
S A2)alem, Penang@o] 6351 TEUZ 71¢ 2 49 7goluis Helsts)

(EH2] : TEU)
I
1999 2000
2k

Bangkok 1,063,756 1,073,517
Laem Chambang 1,828,460 2,195,024
Manila 2,147,422 2,867,836
Penang 566,409 635,780
Port Klang 2,550,419 3,2063,753
Tanjung Priok 2273,303 2476,152
Tanjong Perak 891,429 949,029
Singapore 15,944,793 17,040,000

A8 1 C. LY. 73,
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3. FUYA - A AL AYS

Singapore&o] 637 HAAFZA] @ kAaL QlTh
<E 4- 5> R TILMAL FHES
T= Fesel Zo|uAL
2 (Direct Call Service)
Bangkok Z 1RMAL
Chzfgng & 107444}
Manila Z AUKMAL
Penang T 97 uA
Port Klang & 3UHMAL
Tanjung Priok & 2674 MA}
Tanjong Perak & 227 MA}
Singapore Z 6374 MA}

Zts 0 Co LY. 2002.

4. AUl &FE - FDAR AAn =
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v, 53] 2ZEGH S mE FUuelAE Aejol e A2,
FEASE BN, CFSTRIAAE, Gate AAss, QAR s oz
W Ansta, A R S g AN a5ES Folt Fa¥ 4BS Utk
obele] HolA WHl FUANALAN LG FAT 5 i RTECIFI} B P
w9 smeglole] v)ie] ket gute] Aol ¥4 Wk | 4 ok

SHo

<E 4 - 6> M SOYEXNE|AMH|A g
T2 b EIR T ES
2k (Computer Systems)
Bangkok Container Terminal Management system, Inward cargo charges and port service and
billing of container charge programs
Laem Container control and ship management systems, Port management information
Chambang |[system, Vessel management system, Gate control
Container yard planning, Container tracking and control, vessel planning, loading
s and discharge, Equipment movements, Gate control, Container control, EDI, RDT,
Terminal control system, Ship and yard planning, Vessel planning, Equipment
control, Vessel berthing, Accident recording and monitoring
Penang  [Container control, yard ship and berth planning
Container tracking, Yard control and operation, Berth allocation, RDT ship and yard
Port Klang

planning, Client access service, yard planning, CTS

Tanjung Priok

Container tracking, Ship planning, Yard planning, Equipment maintenance

Tanjong Perak

The terminal internet realtime inquiry service

Integrated Terminal Operations System, proprietary Enterprise Resource Planning
System , EDI, Integrated Maritime Information System, Event Alert Service, 2-Way

Paging, Financial EDI, gate system, Yard planning, Vessel planning, Container

Singapore . . . . . . .
tracking, Pre-gating, EDI, Ship planning, Stowage planning, Berth allocation, Mobile
radio data transmission, Container number recognition, Invoicing, Container
inventory, Yard allocation, CFS operation

2k5 0 C.o LY. 2002
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# 3 ASAANEAHHFP)9 A&

1. 37135 $8% »(-)d 43&FE AT 19 s

1) T8

b

9 =

A=A A (Hierarchical Fuzzy Process: HFP)olA H7psAd Faw 4,
()& Fshe WHS AHPHE AzkE et 5 7HeXE 8] sk visg

Ad(representative attributes) 7+ ¥ ul(pair comparision)E YK Satty, 1980,
1980). & BlE @ael s oAAAA ﬂx_nz;u el Aunlae
Hof A vt Jeks oz sl AAEHITh

A W82 7 /AR AN uE s FHoln, Hine] A= 0
ARESHA] a1 AAl S PR 15H 7P A S v 7AYok
AbgEl o, AEANS A ele] <FE 4 - 7>9oF 2o AdE =& ) g
7FsA o 7 9AE 7 o] IR YT s AR 4 949 #e

TNl LA F FUIA042)E 1559, FVHAAS 2559)(0.199), E5ES 3

o,
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]

J(representative attribute) 2704 *3H 1| ul(pair comparison)

ey
=

AR

[e3]

M| ApFE

-0.56
-0.69
-0.50

-0.58
-0.61

)
=

(11

062
(10), 4

=

00
__O._

<0

2= Al
al- =

A

4 - >3 o] Hrh.

-
it

TEEEMR HEAFER 2

4 - 8>

<i#*

or

700

gkehd <

SOl

=1

M| ApZE

00
__O._

<0

mr

700

At

0502 ALk o]

-0.586
-0.639
-0.562
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2. 9AESEA o(-) A&

HASEA] g( =)= A @)l ste] F7EAE T8 4 (-)9} o287

>

%

(ot ke Eal Akl Hed, AASEA g(-)9] AT <F 4 -
10>} 2t

<i 4 - 10> HIEHY HX|ETX]| g(-)

2(")

g(x) 23 0.249
g(x ) oH:JWM 0.275
g(xg) ST 0.563
g(xy) MBlETE 0.244

A710M AEE o( ) HESAEY] ToEs 4eAeS adste] Akt ¥

AZwAolH, el AEAE J|zw AEE AXNWAA p(.) 9} WX ARe

1T =2

A4 WA ()= A Fe] HESY] UFAE BEIA] Y 2 @3
1 = ARk ool oisk griEel W= 7 guhd WA Pa Bt

Al h(x)E Tk <3 4 - 11>3 2t
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<E 4 - 11> C{ESM9| HWIIX| h(x)

gord Laem Port | Tanjung | Tanjong |
Bangkok Manila |Penang i Singapore
TYeL Chambang Klang | Priok | Perak
5 AEA|
E5Y (ETEU) 1,073,517 | 2,195,024 |2,867,836| 635,780 | 3,206,753 | 2,476,152 | 949,029 [17,040,000
hixt LA EZEX[| 0.063 0.129 0168 | 0.037 | 0188 | 0145 | 0056 | 1.000
stopaal | ABRm) [ 3217 | 1600 | 4414 | 931 | 4392 | 1410 | 1450 | 9786
hO2) I mxmzix| 0320 | 0163 | 0451 | 0095 | 0449 | 0144 | 0148 | 1.000
HSR|
sjojol x| e 1 10 41 9 31 26 i) 63
%) HRGIIR[ 0175 | 0159 | 0651 | 0143 | 0492 | 0413 | 0349 | 1.000
MH[A | ASR|ERH
N o 70 80 90 70 80 75 65 100
TE | MIEAE %
h(xd) |EHXIEZERI] 0700 | 0800 | 0900 | 0700 | 0800 | 0750 | 0650 | 1.000
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5 4 W B7bATe) 4

1. d9d Hray

oA 21ES HAAHIAA p( ) B AAZEA g(-)FS A1) s

ZAgI | AHo] 3t FH= HrIAEAF-E g = Atk

Z
o
N
&
=
2]
=,
o
z

st of =235T SOl stotolx| MH|AZZ
_ ipd h(x2) h(x3) h(xd)
&= 0.063 0329 0175 0.700

HX[EHIHX] h() HAZZZ g() Yot
h(X4) 0.700 g(X4) 0183
h(X2) 0329 g(X4.X2) 0390
0329
h(X3) 0175 g(X4,X2,X3) 0813
h(X1) 0.063 g(X4,X2,X3,X1) 1.000
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—o— HX|[HIIX h(.)) —w—HXFZR g(.)

<3E 4 - 2> WaBe| HTAN WAz

2) @24 (Laem Chabang)

S g tetel RS Fohe gL welw et 2k
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<H 4 - 14> Laem Chabang&t| (. )

- =3 EatA A SHaklx| Mb|AaE
=1 u]
h(x1 h(x2) h(x3) h(x4)
Laem Chabang 0.129 0.163 0.159 0.800
<E 4 - 15> Laem Chabang&2| SIRIAMZ H7|otx
HX|E7HA| h(-) HXEZZ g() BT
h(X4) 0.800 g(X4) 0.183
h(X2) 0.163 g(X4,X2) 0.390
0.183
h(X3) 0.159 g(X4,X2,X3) 0.813
h(X1) 0.129 g(X4,X2,X3,X1) 1.000
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—— X ZIt%| h(.) —w—HXZFIZR g(.)

<% 4 - 3> Laem ChabangZte| &l

2. 48479 T#H7}

2 atol] vfsle] SA 4 AR Agel] Ei WS AEe thew 2t

7} g

- 124 -



<H# 4 - 16> 2HE HX|HE HX|
I SIS HX|Z7t HA HNER|
h(+), g(+)
| 4 3 2 1
Manila | Z7IA| h(-) 0.900 0.651 0.451 0.168 0.606
HAZTA g(+) 0.183 0.606 0.813 1.000
P 4 3 2 1
Penang HIFA| h(-) 0.700 0.143 0.095 0.037 0.183
HAEZA| g -) 0.183 0.606 0.813 1.000
ylst=2 4 3 2 1
Port Klang | Z7HA| h( ) 0.800 0.492 0.449 0.188 0.492
HAZTA g(+) 0.183 0.606 0.813 1.000
re= 4 3 1 2
Tanjung Priok | H7}A| h( -) 0.750 0413 0.145 0.144 0.413
HAEZA| g -) 0.183 0.606 0.793 1.000
Hyla= 4 3 2 1
Tanjong Perak | H7IX| h( +) 0.650 0.349 0.148 0.056 0.349
HAZTA| g(+) 0.183 0.606 0.813 1.000
P 1 2 3 4
Singapore | HIFA| h(-) 1.000 1.000 1.000 1.000 0.817
HAEZA| g -) 0.187 0.394 0817 1.000
F 1) 107H), 20i3%), 3B, 4041 2)
HFP® Fare]F(algorithm)ol] @l H dvbd AAY Gl s A

- 125 -




Bt

0.817

0.606

0.492

0413
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ol
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<E 4 - 18> Bh= E0HE ZYH 7449 UK

(PIZAT : 20004)

o
e Busan Inchon
=58 7540387 TEU 611,261 TEU
Gamman Terminal : 4 Berth, 1,400m Container Terminal : 2 Berth,
obsZl0| Jasungdae Terminal : 5 Berth, 1447m 535m
Sinsundae Terminal : 4 Berth, 1,200m Hanjin Terminal : 3 Berth, 625m
Uam Terminal : 2 Berth, 500m (& : 4457m) | (5 : 1,160m)
F|MA FE% UM 1844t
In-house, HIST — automated — computer
operation with equipment, Computerized
terminal entry and tracking system, HIT, CY
SHobAH| A and CFS operations, Equipment maintenance | Solaris 24, Hyun-Young Systems,
and repair records, Personal Management, | Transportation system
Stevedoring,  Calling  schedule, Railroad
operations, Invoicing, Accounting and billing,
Inductive wireless radio system
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% Aol A

=3

1 =

p A

ol kel

o g=rel o)

= O o H 1w
HAFZHEA p ()& e <& 4 - 19>9F 2k
<H& 4 - 19> S80S 8 S8 HAIHIX] h(x)
ok Laem Port | Tanjung | Tanjong |
Bangkok Manila Penang Singapore | Busan | Inchon
T4e4 Chambang Klang | Priok | Perak
FE
1,073,517 | 2,195,024 | 2,867,836 | 635,780 | 3,206,753 | 2,476,152 | 949,029 | 17,040,000 {7,540,387| 611,261
Dk
= (TEU)
h(x1 x|
1% 0.063 0.129 0.168 0.037 | 0.188 0.145 0.056 1.000 0443 | 0.036
PE
kA 3,217 1,600 4,414 931 4,392 1,410 1,450 9,786 4457 | 1,160
o (m)
=
HX|
h(x2) 1) 0.329 0.163 0.451 0.095 0449 0.144 0.148 1.000 0455 | 0.119
7k
. HEA|
gl 1 10 4 9 31 26 2 63 2 18
(HARR)
x|
HX|
h(x3) a1 0.175 0.159 0.651 0.143 0492 0413 0.349 1.000 0.667 | 0.286
7k
=]
MH|A | (EEAEIAE| 70 80 90 70 80 75 65 100 90 70
e %)
h(x4) x|
1] 0.700 0.800 0.900 0.700 0.800 0.750 0.650 1.000 0.900 | 0.700
Ao} gt FLdsHAl ARNFBIA b - ) A HASEA g(- gk 2(08)
of tidate] z+ anbd FAH g HF FrHsE etk FakEed diste]
7S ek BAS meld gt wuk
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<E 4 - 20> BABIO] j(-)

- s52 RIS goieln REIESS
3| u]
- h(x1 h(x2) h(x3) h(xd)
Busan 0443 0455 0.667 0900
<H# 4 - 21> FLAEe| SHAEE HWolokd
HR[ZIHA| h(-) HAETZ g() oM
h(X4) 0.900 g(X4) 0183
h(X3) 0667 g(X4,X2) 0.606
0606
h(X2) 0455 g(X4,X2,X3) 0813
h(X1) 0443 g(X4,X2.X3,X1) 1.000
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ool w7te) wuk @ el el vlajel WA A
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<# 4 - 2> SHo} Z7} ot 3 &=ty oifsh HX|XE AR}
HIHEs, _ i )
& o HAG7L = HEX
h(-) g(-
Hytst=1 4 3 2 1
Manila | H7}A| h(-) 0.900 0.651 0.451 0.168 0.606
HXZEA| g -) 0.183 0.606 0813 1.000
Htst= 4 3 2 1
Penang | 7| h( ) 0.700 0.143 0.09 0.037 0.183
HXZZA| g -) 0.183 0.606 0813 1.000
Hlst= 4 3 2 1
Port Klang| 7| h(-) 0.800 0.492 0.449 0.188 0.492
HXEZA| g -) 0.183 0.606 0813 1.000
Tanjung GHEs 4 3 1 2
: IR h(-) 0.750 0413 0.145 0.144 0.413
Priock I "gxz24] o) 0.183 0.606 0.793 1,000
Tanjung GHEs 4 3 2 1
IR h(-) 0.650 0.349 0.148 0.056 0.349
Perak  "mixizea - 0.183 0.606 0813 1,000
Htst= 1 2 3 4
Singapore [ H7H| h( ) 1.000 1.000 1.000 1.000 0.750
HXZEA| g -) 0.250 0.500 0.750 1.000
Hylste 4 3 2 1
Busan | E7HX| h(-) 0.900 0.667 0.455 0.443 0.606
HXZZA| g -) 0.183 0.606 0813 1.000
Htste 4 3 2 1
Inchon | HIHA| h(-) 0.700 0.286 0.119 0.036 0.286
HXZEA| g -) 0.183 0.606 0813 1.000
DD A, 20414, 3B ), 440 2)
sHol w7ke] &Rt B ghrdvtel] viske] HFPHY are]S(algorithm)& 48
Ay =5 vk ZAY @7 B e9E AYEd v 2k
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b e
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Jolalo} %7be)

bl B

5|

do

49]  Tanjung

291 Manila(0.606),
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Q1 Bzt ok webs Fdol w7e] it gh=mEvks A3 Witz
oM Briete] T Y =95 =E6he
A5 77 tel, obAlobdel tigh ki
Aok ojefgh oA o] ks FUG HIhatxo] Fdste] A
¢l AAHS Hristdnk A4 19 Singapore(0.750), &% 2% Busan(0.606)3}
Manila(0.606), 491 Port Klang(0.492), 5% Tanjung Priok(0.413), 691 Tanjung
Perak(0.349), 791 Bangkok(0.329), 8% Incheon(0.286), 35 9% Laem

Chambang(0.183)# Penang(0.183) =28 UL
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2% LR

I BINSOR

fapripy, AR~ G0l Bet ke BB |, 1994,

el 21417] SR SbEe] 2o SARET BORRE |, 1994
e 2171 YL I R (o) VamEeK i 122 BiEisde] Sl | 1996
el 2147 ARG R ] PamEsk el ek B, |, 1996
ey TR SSRECK, | 19%.

SSAPHE Y EE BmEECRI S, Wit (4 e |, 1997,
BRERGBE ) s L, T MandeEst WREE T %, 19%.
BB )T bl o5 BRIERGBE ) s bR EED R, 199
BB 21A171e] SETVHS, , 1998

BEDHEEAHSE T 20029] fEei) i, | 1994

A7 HS, Wik G SISk k@A P igs , sy 199%6.
A, e skl -eluket kel IS |, WERREREITEEE 1991,

AAS- AR, MR H] somit@mEE AR Bl , Asdiae, 1994
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A, TR, A 1983,

HYE, iAol e] Mula AR B3 9, 7ddsh Baketel=s, &
ol et 199%.

HRe- RV, THUaE Aol EHEsh B LhRzEe] By |, BILPREvEE 1994
HEs, THRERE | AR e, 1992

AT o2, TRIMEATHEE et Bt oty | BAHBIEIEE 1998,

HEE MEEER, | Sk, 198,

PRT-P el okE]] AR ] ol Sbddele] el W
AsRase) A, TmEAsE el | Al07 ARS, AN 12

ks 9] vt A B] I Dl VR EE, (R

o

o, “HREGEEEORe] sl whE HREREDR TSRS BIEE, KM, 199

AEA, B Zo@AnIz=e] FEE) POEENel B3 g, 98 WAL=,
vt ahestal, 1998,

KugasmEgr T2l U} R #REECRS] iy, 1991
U= ] uAks 94 1A Yo, |, AAEALL 1994

ARBEQ] BN FEE AN 100K] S ool 21APIE R el ujd,
1997

W AAEAE Tk 7277, 199%.

mjoRRtel ol ], Mkt ol Paitiva sy , 3, 1997.
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M R T, TR, 1902

uledel, “UilA AElold RN ZRle] B G B, AR UAE]
£, s, 1906

2RI 22, Me-euket itte] ZEINTE ol , SomBHE e 199,
HRREA, BN SRR M, st BiAkeR v el e, 2001

B  AXIT, “brEe] Rl o] Rl RSl MO, S
s, A2d Als, 2002. 6.

WS, T LR, 21T, 1968
W, TolAlo} R WA WIRAHL EOR Mok | KM, 1999,
RARRAATY IR A8, DPhEE WAek 9, 200L 3

HAKERPHELT PESERstHIg(LSE 74 W19, TBIE 3% HA Freight
Forwarder®] #hirfiidy, , 1991. 3.

A7eietal AP ek, TG T, 1991

Mosbele, Thiltan fapel M) wiisde] e, | 1997,

SA], TRZES] Wit |, 214171 B EURE, 199,

SR, Wyl Rl B9k e, 4GSt B bRl et 1996.

o7 el “T= elloAiti#Ee) i) fanpll Rt B, GRS AR, AR 4

ol 71eH, “WhEe] BABKIS HRET BRI el W3 B, iRt A
234 A=, 199.
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O7IE, » =B - oA, VRIS HAT FEREGES] FHE darelE, sieebd
317, ARA AE, 19%.

Q S} FRREA| TGmAIRIEHE] | sombEpTE 1998,
SAF-F4Y, Wi , AL, 1997,

Slssiral, Meate] Bhes LSRG KR, 2000.
T, WERCE3h, , A7 RESAE 1997

]33], “wi] Y PUREINC=A ] fifel I W, FGSt T =i @
ol et 199,

oY, i) BE A SreiEel Pt L te] B Y, S} Sieheg,
Ao, 1901

oMl - o], “S-sollol ol el REJRMEC I WL, GRS e
b, A7 ANS, 1993,

o3 A, MFEIERS] BRI vIA A | IR 1908

olebd; Rigtdke] My NRTIC kel B TR , 89 YA
= Sslidishy, 196,

o159, T R By | Ssieoistan 4 el 1009,
o1, THEMEIEI R kit | FlPoish 4 il 1000,
o1, MM, , BAEEAL 1908

o8eg - o) ATel, “HLAIIAMES A\ R ] AR el W
b, AT AS, 1993,
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IS daiAlE, el 10579 719 BERHEAIY, | 2002
AFRAGB Y, I mI%i21, , 2001

NAAL NG, NS, | 1997,

PG NFEE, THREe] B fas AL, 1997,

A 93, 147 S5y |, SoEbFEEE 2001

AU, B ERA 2, 214718 A, 1997,

AL sk g, “Selvet Zeoly ko] BTl fim il ek o
G, WEHPEE T, AR 090, 1993,

AL olelfs, SEA & AR SHSHERGRA ()| BEvae) Ry} Sy | St
B% 19R.

AW, "Wsne) AlslA gt - Zeloldsls g - 5, A dape

Q] =, 2AEh, 198R.

PN 92 WK T, MR 1996,

A 287 T SR M B (b S D 2 b | TS
i 190

28], “fjtl] 1) RS R R BB, 73098k MAIR) =, ekt 1001
F71 9, NEHo} WAEr N8, | IR 1997

Sl BIEE e, PaElolu R S B Mol SRikhs MAE

SA=E B9, 1997,
AP 2N, T inmesRs] hrs % BISEmERREe] A% ,
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IRHPES T, 1991,

R, TBEEYA BT PEEENel ARk e |, AR WAk, AT

2L, 199.
AU, TSPSS/PCHE IR i toby , AL 1991,
AN, TkERE P SR 1992
e - A, bt BRI, SR EAOER I 1996.
A, T=ARE 2 o} HiE |, =MESE SA, 1990,
HA, BEEGERS ARy, FEeREAIA T A, 191
AN, REBCERT S |, WA REEER, 1995,
b, TE R Somlth AR | 1994
4y 375 9, RN, HpEE 1998

ahs-¢- 22, TBEEEUEE R GIML By | IIREEHT T 1994,

o

she-9, Fesol 1 ZHolY W] it a1, |, IBTEEETEE 199.
W 2R 2~Elx Bl TR~ 214)7], , 2002

WHERPBCR D, T8 A M i il Bk pigty |, 199%.
s e, THin AQAHSE, |, AR, 1997.

PR A G2 TR g2 g | Aed 12, 1998,
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TR A NS, TRASE SR, | ABH 23, 1997,
TR A B2, TRA B, | ATE 15 3 28, 199,

I 5

¥
I

i)
Nyl
r2
ol

A, ] RS pEr |, 1991,

RHER AR, Uit ErRlEt SATORIE Ak obre] M B EPE |, 2001
R, TlAES] iR GREL |, 2000,

TR S Mnternet Surveyy , 2000.

iR oY gt RICEEE S Aldle] S48, 1997,

s elolu T, Pauloly Bvd, 213

R ER G 207 R ERE o] B TR IR, | 2002,
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