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A bstract

Subject : A Study on the Influence of Oil Tanker Market on the

Cost and Stability of Korean International Oil Logistics

Eugene Y. Jung
Department of Shipping Management
Graduate School of

Korea Maritime University

Global market leaders play a maor role in the global
market as international trade has been widely expanded, and
they realized that international logistics is one of the core
strategic elements in enhancing global competitiveness and
cooperation. Global market leaders have introduced "Third
Party Logistics" since late 1990s in order to transfer logistics
function to the external specialized parties.  Supply Chain
Management is widely spread to American and European
corporations, and they transferred comprehensive function of
logistics to the external specialized parties : not only logistics

operation but also logistics strategy and planning.



Major players in the international shipping industry also
have expanded their business fields from specialized shipping
services to comprehensive logistics services, and nowadays
they have grown to specialized logistics corporations in the
global market.

Korean international trade also achieved rapid growth since
last couple of decades, while logistics in the Korean industry
have failed to overcome its traditional position as the internal
support to production and sales of products. The volume of
Korean international trade has recently ranked on 12th or 13th
place in the international trade market. Crude oil is the first
important cargo, and petroleum products are the 5th one in
terms of import volume as well as the 6th in terms of export
volume of Korean international trade. All the Korean import
and export oils are transported by oil tanker vessels.

Korean oil refineries have operated crude oil tankers by
themselves, while they have chartered petroleum product
tankers from foreign tanker owners. International logistics of
the Korean petroleum industry comprehends import of crude
oil, import and export of petroleum products and oil trade

among the third countries. Advanced logistics management

_Xi_



including qualified oil tanker operation may result in an
improvement of both productivity and stability of Korean
international oil logistics.

This study firstly, reviews previous researches in terms of
logistics management, secondly makes market analysis of
international oil industry and ocean-going shipping industries,
thirdly does field survey for the major market players in the
oil refineries, shipping companies and oil tanker brokers in
Korea, and finally examines and evaluates the result of field
survey by frequency analysis, factor analysis, difference t-test,
analysis of variance, and multi-regression analysis.

The findings of this study are summarized as the following
1. Most of the market players in the Korean international oil

logistics have similar recognition upon the effects of oil

tanker market to the cost and stability of international oil
logistics. Three kinds of market players such as oil
refineries, shipping companies and oil tanker brokers
showed no difference in the recognition upon the effects of
factor of shipping management performance on the cost and

reliability of Korean international oil logistics. Their

- xii -



recognition was not different from each other upon the
effect of factor of oil tanker possession periods, while their
recognition showed difference upon the effects of oil tanker
operation factor.

2. There are causal relationship between the oil tanker
operation policy and results of Korean international oil

logistics.

The contribution of study is that its findings can be
referred to the Korean oil industry as the references for
evaluation of strategy and operation of international logistics.
Its finding also can be referred to the Korean shipping
industry as the references for evaluation of marketing strategy
and operation of oil tanker. This study may also contribute to
the further study as the field study of international oil tanker

market, international oil logistics in Korea
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o $A Aaslaen 2es A9AAE s

E/\i o] A}

=
4
7
% 1

NUge)
1o
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(4) A7) %A
okl 71EEAle Autel tiEst, kst 9 A8 Mstue R o
Ehkehun, dube] Psis grpHow
of W EAE 2 A Eokeld WA AUk ey Aasg

CH48) . 1980 o) FHbR-E 58] g wteA] Vs HFEAAY S

FHe 17AI7I1FE ez eel A A (EHE) dvbsEas d=vl
o] T, A=y dx % 957 Af(national crew, national build
and national ownership)® 943 FA3A 2 ditk &= 7FE=9]
olf gt %HE FYWOoE FRaGH0 . 2} 1930 d el Wl

HA = (flag of convenience)’} &€ AL 1970 AN H-H F7HAI7F F+

N
2
2
=
=
RS
o
ol
rx
™
Hd
1o,
bzh
rlo
r>~
N
il
o,
=)
)
g

%
)
ftlo
—r
e
[-'II
=

146) 28413 5122 27ke] S mek FEANAE Rostel nrh £8H
FENBE FPSe o TR AR, AR, A6, W97k 9o 4G} ol Rl
3, Al AR 15 ISHunitization) Sto] SR Yo oulel HEHY.

147) +433%(2003), AR, | tEE3AL pp.72-82.

148) Practical Maritime Studies(1992), Tanker Chartering, pp.11-13.
149) 73] 9], op. cit, pp.229-230.

150) 294(1990), "=AlEEE, , BH9AL pp.33-35.

151) R. Gray and G. S. Kim, op. cit, pp.5-6.
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WHRE] A2AAA R E Edste] Apmdie] sfelolAls WA|staL
A
(6) e} ek Ay

dde] Iwke 52 HE 3 #FA 9] EFdEA F Zujal
7} f71dem Aitste T RFEEF Aol go=2H e A
who] FIlele Aol A HAnEoR uFTIMRe] g8 MEA F
ZSTH5) . GA|FAR A o] wale Fguts Aol = & 4%

o
=
=
"
2
=
t
Ho
P‘L
18
o%
i)
::ll
A
il
Ho
oft
luj
Lo

i

f

F57F s AL,

ot
r d
L
1o,
of
=
Py
k=
o
[
-
E s
=
D
0Q
=
o
-
o
=
N—
—
o1
=
i)
oM

A (port competition)155)0]

152) #2244 (second registry) A= AmAt]e] sfe]o]dg Wx|sr] Y& 71 W4

ATt AZHE AT, AFAN 1 T NS ATA) Rels) T AFe] WPw
g DA AERN =, w2eol, Wk, TFx 5 AR AF ST Eol
e =gska 9.

153) ZGR2000), “Selrbet GuBFo) Gl B AT, BHIIA, ALY

223, pp.27-29.

154) New Zealand®] &Rk 19751del] 353tell A 20001 tholl 16302 Foj5QlaL, Hr]Est
LTS 19706l =8 3ol 17364 1980 0] SHbel] 7Xo =

155) 954e] 3pnke 3hukzke] A (inter-port competition), E3UT-EEA 0] A
(intermodal transport competition), &%l 7 A(with-in port competition) 52| 37}
Felo] AL st J5.

156) &9, op. cit., pp.82-114, 313-317.
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A3 Z HAFF AT AA F2AA%

Al1A HAFANFTRY A4F FAEF

L AA HfAge P2

(D) A=

19709 o] A7MA = A A FAFE (0l major)VEC] AlAl AlHAl %
& SAsl o, 1970t 5] Abfr=Ee] Af+E57]7(0PEC)?
g AAst AA ARARZS AviskAl HAdow, HAXFARES

A% goteio] obslAT). H&e] <® 3-1>& AfA% Aoy

—
©
O
(-}
r 9
=
iy
[H
P
=3
\'__'J
2
o2
55
£
ol
offt
e
12
lo,
ol
»
of
zd
T
<
ko
r o
-0,
:(I)g‘

1) 1970dtiell= m=A19] Exxon, Mobil, Gulf, Socal, Texaco, 9=, dEz&=72 Royal
Duch Shell, %=171¢] British Petroleum 52| 77§JA}& seven international oil majors &
= seven sisters ZFi 3k 1980 el 10)70A} F7HE LS. 20020 A4 7o
AA top 12 oil majors ¥ Saudi Aramco, Exxon Mobil, PDV(HU|F<g}), NIOC(o]&h),
Royal Duch Shell, British Petroleum, Chevron Texaco, Pemex, Total, Petro China,
KPC(F4°]E), Conoco ¢ &49.

2) OPEC(organization of petroleum exporting countries, A-fFFE==7]7) = 196049
Saudi Arabia, Iran, Iraq, Kuwait, Venezuela 52| AlAl 5t A-f=o] Aa7ke] AH-AA
AW Ao 7NEH, BAA ALE HHo2 A4la olF Libya, Qatar, Algeria,
Nigeria, UAE, Indonesia 59| =77} 3712 7F)48lal Equador, Gabone ©Esle] &7)
11704,

W7191200D), “BEARIAL] WALE BAxEs AL R BE AT, BRaAY
thstin sAbShSlE, pp.11-12.

3

N7
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Z2E vk AFAEYA ] ddsta B A F7kete] &
AEeYDANZFINYMEX) 2 35 s= A F7AH0 Afaads &+
SAES} A FAT. 20009 el = Al o] A H-45=7] 7-(OPEC)
2719} B (FP)AG5E 27 F(Non-OPEC) #7712 i Eo] A§G2E
o] A AuEo] ¥ A3EJar o]ef e Al Bt whel oA
FAEE ] t7tE o] o] FoH s,
<FE 3-1> AE HHA1He tx
. 1970 o] | 19709t} 1980 of 1990 of 2000 ]
" | Major At |OPEC Alth| Al A O |58 4EA | @444 o
A §-2=3 0]
Major7} | OPEC= | OPEC ¢ | " o | OPEC #
NAER| B EE | Maiorzk | skgRE | T S MOPEC o
] 1l A A | ZAE TE53) Al S
7} A OPEC, v]=,
3 Al O x] R} Al AFE =
e Major OPEC QA |57 A H Al OPEC
Maj OPEC B t, WTI OPEC
WEss o P YN W A=t | grmea),
T A 7HA FAI7}A | Arab Light
WTI A =7}
7HA AR Major OPEC A=A F712} A=
5 7] | elo)Sug} ol Fuist| ol Fuist | oldFuist | o9
AR oS - ubel(1994), “AlA AvrEA Ao SAMste FE A,
AR+ W11(2001), “T G ALe] HALE wA AT~
AAA el BEt AP, s sta wALE =R A g >
4) oA - uhyel(1994), “AlAl USR] BAwsle} G A § g, p2l.

5) British Petroleum®] Amoco®} ArcoE, Exxon®] Mobil

Fina¢} ElfZ 39S
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bl mEaRel A&Avhs w@A Adsh AFeA AL 3AT F
(€]

wotal Zlsddel met Ao Blgo] stetstne Al

(2) Aaka} 2an)

AA Dol AR ofEle] et ol FEAHe] 20029 Al
A9 oF 28%2 AAskar Atk 1990 thy] 2002 % AlAl DA
AhEES oF 13% F7tetR o, A9ERE fFHol °oF 50%, SHEMIL
°F 39% Vb whd w5} HAlok= 2 16%, 26% FHAsHiT

<E 3-2> A4 A AN a9 "2/

Ao, =7} 1990 1995 2000 2002
I 8,914 8,322 7,733 7,698
71ef v 9,449 11,249 13,069 13,119
2] Ao} 10,405 6,288 6,536 7,698
9 5,697 7,537 8,401 8,524
Ab§-Hofetr]ol | 7,105 9,032 9,297 8,680
71eF TF 10,435 11,098 13,754 12,293
o} 3 2] 7} 6,665 7,112 7,803 7,937
o}Alo}/ B % 6,730 7,330 7,981 7,987
3 A 65,400 67,968 74,574 73,935

<AF: 0 BP(2003), Statistical review of world energy.>

6) 257(2004), “IH7F Althe] =iet e, TCEO Information; #4653, A7
a2, p7.
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AFAIE S <3 3-3>3 o] wlIro] 2002de] o °F 15
ok w2 AA dA 21.5%5 A dow, fHT oA ote]
Argmrbse] AAl BARY diFES st JdE W, FEAY
2 AA 10% olstell E3slcl. 1990 thn] 2002W@% AA A Al
F AN oF 129 FUretlon, AqHEE Foo] 2u o] St
atlar fEvets 23e ofAol - B Y Aol 72%, T Aol
36% &bk RbA, S 14%7HA3Sl T

<E 3-3> AA AFAFE AdE (99 Aug/)

Ao, =7} 1990 1995 2000 2002
I 13 409 13 973 15 067 14 926
71ef v 7744 7879 8464 8268
s 9 22 745 19 150 19 336 19 653

T % 4 452 5 180 5 584 6 068

o} 3 2] 7} 2 249 2 350 2 301 2 420
= = 2153 2 711 4 218 4 409

g B 3.437 4 169 4 145 3 986
ofAlo}, B3 & 5602 7610 9795 9630
& A 61 791 62 972 68 910 69 360

5, TIA 5o Fo AH|TI2 &MY 90% oS FAITD.

H2717-(0ECD) =7F=9] Arau7F AlA A oF 62%%

o
N
el
J%
d

7) F=AHEAN2003),  TAAEA ] olEl ), p.65.
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ARG W, AREALES 3898 AAe o Fazn
Aol wow] B8 ofxlo} - BEPA el FaFThEo] BT,

<3 3-4> AA AFAlE AR (9] © Awje/)

A, =7} 1990 1995 2000 2002
5o 20,206 21,061 23,473 23,487
9 3,557 4,136 4,662 4,590
o 14,958 15,287 15,987 16,025
T % 3,391 4,028 4,320 4,338
o} 3 2] 7} 1,977 2,197 2,451 2,527
ofAlo}, ¥ | 13,773 18,094 20,939 21,399
g A 57,862 64,803 71,831 72,365

A& 0 BP(2003), op. cit>

8) FFAFIAH2003), “oF - BHHY Al A $F L AW, CEO Aol .

9) Ao == O, Asah vd7], 240 598 QAL sHRds, 3] o
D =
[¢)

g GRAHE, AT, 2EEE, U, 5 2
Fo ARAEORE ALR, B4 A%, GTH, Buker-CH, VEE, olrBE, S8

A7k Fol 918,

10) H-843(1994), “SElvet Af 4= et A7, Agustal WASHe| =1,
pp.41-48.

11) 2&73(1987), "Af2ksdel 29 A=, wgA}, pp.18-22.
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Al (economy of scale)$} &+

A Aok Aol 35S 484 A A8k Aol Fastre

@ Afadel 544 AAA EEARE Fra] ojge Aol 3
[OJ=

12) 20024 7)F05 A7e] Bl jaeke 12 4779 Mlolm] JHE(TEREE)E 40.6
HY. A% MRS A TRER RS $F AT 5 gt Hroln Al W
AP 35 7Hs #el ol Svhekal R ARA AN el jgel 71,

13) A 8ol wige) ok 65%7 FEol WFHOIUS.

£ 7120 YoldE da oldel 2MF7kE Ve & ¢lu, 7Hde] ok 24 ¢

& R 7pAe] SgobAE @I el TS SiAA 4 Rl 7hAe] SelA

FdA AN £ 471 glow e sY  F71EAY Badh

15) 945 Ak AW, 55, AF T 5O ARAFel A%How, A wEw A
AhEe] o)l g 54 AAlEe] A GlErbol ek g,

16) A FFu AR 71esd Apoldl TAglo]l AfAIEe] F42 7o dAs ol

FAFES Tl

17) A s dee 7ed 2 73 5 Ade Byt aoHy, Ed AR5
A&, FuEhr] YeiE £, &

o
m
2,
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AFAY S ofglel Tl o]l AR(EW, up-stream)$t SFF(F
i, down-stream) F- 0.2 AA FEHTH,

<9 3-1> AfAkde 55

AR AE3 0l FH(1996), “frel Ak ZAsE b, s>

3. AFF IA ANETH
Ul < 3-5>% 197549 o9 AlA adstE BEds HolE
o} 197530l AlA sgetEe 5 oF 309 Eolda 1 FoA ¢
b AFAlS 159 Eo g Anks x|kl om 2003k
A 209 Eom AA HA] 35%F AFASdt
<3 E okl 7]e200) A sidskE EeEe Bolwth

= AARAA EEFdo] o 154% = - vldoldar YF9 A

o]

do
u |
[}
riz
jS,

2
12 2

ke
|

w o

@

o 12

>

2

19754

19) 3] - o]5H(1996), “frire] AstalE &gt Uy, sjFFad <, p.6.

20) AL ship space) =0 k] D)
ohele] MEE HBsed] AHYel FFS v,

2 9 Sp7lele) JPs won

= X =

ui
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TAES 9.7 & - LR AA AA S °F 63%E A ST

<E 3-5> A siEstE B8 (@9 mnkE)
LS dfr AfrAE | AT &4 7] ® A
1975 | 1,263 233 1,496 1,551 3,047
1980 | 1,320 276 1,596 2,010 3,606
1985 871 288 1,159 2,134 3,293
1990 | 1,190 336 1,526 2,451 3,977
1995 | 1,415 381 1,796 2,891 4,687
2000 | 1,608 419 2,027 3,407 5,434
2003 | 1,585 428 2,013 3,677 5,690

< AU AAAATA(2004), TolyA EALR, 41209 83>

¥ 3-6> AA I E E -onld E5H (39 AoEAe)

d = o A | A & 7] B A

1975 8,885 845 9,730 0,636 15,366
1980 8,219 1,020 9,239 7,415 16,654
1985 4,007 1,150 B, 4 7,929 13,086
1990 6,261 1,560 7,821 9,300 17,121
1995 7,224 1,945 9,169 11,018 20,187
2000 8,180 2,085 10,265 12,751 23,016
2003 7,880 2,130 10,010 13,755 23,765

bR A UA A A AFKD(2004), op. cit.>

20039 Aok ARAELS oF 102 & - vtz o 3% T/
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AAL Fo FEARE TEFZ P2, Fo= L9 Fr=
(Sumed) o]z }l22), Ao} A fEagtel gho] Zehgl2y), E 7]
B AZ A~ (Bosporus)af| @24, o}Zg]7} ®w-ol-wttk(Bab el-Mandab)
25, el ske} sum gk o] Ell26) Fo] Tk,

039 <FE 3-7>2 A 95 e EeH
Mg PRl nolFt, drMals FEAs dEI} ofael A
doz FFEE o] 2001 391697 2oz AA AAe 60%°l
gate] b Wi, thy o g gl A HrAY 11%, FEolA B
A 8.5%, Mot FtolA HHAYG 4.7%, 5N BAFE 4%,
el HuA9 3.5% T wAlolth A9H +F
783 W Eo R AAHAL % 49%E AAEHAL, v oE e
14%, Aotxel7t 10.7%, HokZel7t 5.4%, 53l 5.1% & <Al°]
o A9 FPFS DRI ofAlopx| o] 603 T = o w A A KA 9
°F 38%E AL, Bhgo &2 B|H|30%, AT 15.5%, HAFH of

9% o) Aol

gz 9 559 A9

o

N

0

O

21) Hormuz 3PS F5AGY AFE V=, 74, oMo} SAZE 53 T22 A A 4
g ok 40%E A3

22) Suez 2312} Sumed pipelined Zal¢} x|F38l] Alo]E QA= TEEA ofxg7} 3E-
& &Y SR AN AR A G5,

23) EAloF A4=39 pipelined #AloF7} &
24) Bosporus 8L 220} Caspian 3ot 942 &
25) Bab el-Mandab#lg& o}z z]7}e] YH4= FHo=w
26) bl -3k} et pipelinee ZEU]olA WA E 942 n2ow S9les A
27) =A5-3AH2003), op. cit, pp.33-34.
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< 3-7> 20019 A A s deER (ae ke

v | wE | 2 | L tein [ sael B | e | A
SA5E| 62.9| 6.4 9.7 10.4 78] - 2.2 43.5| 142.9
23] | 45.6| 35.3| 62.7 | 31.9| 10.6| - 17.9| 42.7| 246.7
Bom | 134.7| 11.5| 5.3 | 74.1| 179.3| 7.1 | 55.9| 9.2 477.1
v 11.0| 2.0/ 42| 98| 182 - 0.4] 13.2| 5838
A | 184.6 - -1 21 1.3/ 179 | - 2.2] 208.1
ofrlo} | 307.0] 0.8] 2.8| 39.0 6.0/ 22.0 | 2.9| 14.5| 395.0
71 e 37.3] 05| 16| 3.2 0.3] 14.0 1.7/ 5.2| 63.8
Al 783.1| 56.5| 86.3 [170.5| 223.5| 61.0 | 81.0|130.5|1,592.4

AR A UA A A AT KL(2004), op. cit. >

4. - AGF SAEF

1

A A

gutehe] FoqtRe A Af7F AAEE vl wig- ETh 2002

1929 282 AA FYN] 12.6%= 2= ste] A

. AFH o

o Wo 495 A3, HAVtAE 419 Gy R 599 &&
%!

9 AGAEC] 692 AABIL FEFNL 649 PElo|r)es),
==
=

28) =93 3](2003), THAAT .
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FTrES A9 BE BEAA AA AYdd 3k}
<E 3-8 AFHEaE AA 9 - 20039 (g9 - Hwe)
T 7Y | EFTE | AETY | AETE | ARaY | AATE
) Bl A}-$- vl = ElR= == u| = v =
9,612 5,592 2,262 1,311 19,708 | 16,761
5 SIRCE Aol | UlEdFH= | Ao} Z o =
4,034 3,762 1,022 1,235 5,362 5,744
5 | R | wm=del ] de Ab5- A e Ao}
2,148 2,910 1,008 998 5,337 5,553
4 =d ol gk AlZLeE A7ME =d IR
2,117 2,090 793 926 2,709 4,721
£ | ZR2 | HAR =4 ' Ao} &=
1,642 1,843 730 876 2,469 2,316
5 olefg] |YolA el T 3= 3= o] g 2]
1,635 1,799 647 700 2,288 2,292
.| = | ZEa L FHelE | A= 5
1,393 1,726 573 571 2,090 2,286
8 EaviN)| UAE 3= |(EdFEAg | Ay A%
1,151 1,637 529 561 1,988 2,289
9 g |HdFEaE| Q= A | mEs | s
1,114 1,610 459 524 1,967 1,987
10 Hggs | olgla £ B UAE o] e 2] s =
1,104 1,596 455 486 1,943 1,923
Al A
=) 41,829 | 41,829 | 18,904 | 18,904 | 75,747 | 83,900
<EH - gEASEs(2004), "ASHIE, 3,4€5 >
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AHArde 20029 wjEN 39xdez U FAAHGDP)Q 6.5%
£ AAst HF7F AlF@E s 172979902 FA (W) F 9
17% °1’d& AAsh= w7HE A A Abgolthed. v HAlsH
& F7rE oy g shEy, kst AJA30 KX S A o W

AHS o3 glom =3l ZAAAYL AU o= L)),

L
= =]

YUY AHF a9t 3ES <FE 3-9>9F o] 20034d 7E=o
2 d9g dFrd2 2168 Mid, AFAES AL 2367 9iE, 7
63.6%F ¥, I 4H] 211.3%F wE, = 60.4% v Ho|t}.

<E 3-9> Ul AfFF T3 FOol (99 Awg/Y)
T 5 1998 1999 2000 2001 2002 2003
5= 2,244 2,395 2,442 2,354 2,167 2,160
Rl 2,851 3,021 3,091 3,047 2,978 2,996

YAk 2,369 2,496 2,533 2,486 2,352 2,360
! 482 el 558 561 626 636
AZE=FQ 2,777 2,923 2,993 2,973 2,872 2,857

I 1,836 1,972 2,029 2,038 2,090 2,113

FE= 815 817 837 808 655 604
WA 126 134 127 127 127 140

<AE:D LA GFAH2003), AEFEFEAL >

29) £74-6(2003), “=l At EHE Ag A7, A=Ak

30) ALESAIE LS QIS AR A ol A
9 AF-3ow sulfur) +F2 A=

31) ©]&FAN(2003), “gh=g AAt
32) 31-213(2003), “=rl At

153K high sulfur) $42 7 d-fight oil)
u
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D DHFY

et Q7 ARFURL

s

-

E 3-10>3 #Zo] 20009l oF
2 92 FEHEZoR 20039
805 Wwk widRE Fradqlth. AfFdel MY wokH 2000 =
1985 Fd&e] 4.54H, 1990 ¢] oF 2.99el ©ste] 1980t -yt

Attt A FdFe 20029 % FEA el of 5809

il

o] %
ToE R AAY] 73%E AHAIEH ofAopx| o] of 137wk wiH R
AAS] 17% o1, o ef7kA o] of 369k vid = A9 4.5%, 7
F 5 ZIEkxN o] o 38uink Wb R 4.9% FFolt),

<E 3-10> A9E AFTd=d @9 Am=)

dE | F% | obAlek | ekEesF [mF, sIE] @
1985 | 113,013 47,996 11,912 25,392 198,313
1990 | 229,017 62,530 9,689 7,132 308,368

1995 | 486,528 82,050 37,911 18,456 624,945
2000 | 686,916 112,669 67,749 26,610 893,943
2002 | 579,865 136,756 39,877 38,494 790,992

<EA: A FFAH2003), op. cit>

[

sy

AR thaH] AbdFEe} A5FE TV ToE AlHAHe A
1029 =& S7HE B ghov 2000dd S0 B71A 7]
oF ATz ux3I For AuF7FEo] E3Eo 20029 2.6%,
2003 2.0% s7rekion e MfFiH S7HES 1%t® stold

=

Argolthss), A FEuets AAls Fopglar 3k AldE A

R

1



11> =7 /A% 5% (99 Auy)

3-
dE | 9% | 3% | 2% | S | 4AE | 8 | @4

1997 | 67,703 | 83,781 | 25,700 | 3,645 | 3,874 | 46,347 | 231,050
1998 | 70,344 | 93,596 | 35,836 | 11,014 | 24,776 | 61,117 | 296,683
1999 | 93,941 | 85,088 | 26,569 | 10,989 | 21,051 | 60,261 | 297,899
2000 | 113,244 | 72,406 | 32,523 | 18,545 | 7,741 | 61,834 | 306,293
2001 | 110,121 | 72,808 | 26,593 | 20,038 | 17,432 | 48,018 | 295,010
2002 | 88,945 | 47,062 | 24,175| 21,476 | 18,252 | 39,227 | 239,127
2003 | 81,439 | 60,405 | 15,585 | 13,929 | 15,153 | 22,568 | 209,079

<Az YA A A A FL(2004), op. cit>

2000 o|FHH dE T, 3T, AUFE, vT 59 TAolt
<k

AFAE Yo A 19973 HH5dd 5524 $3to] 5 4
A5AEe AFHFEol 20019 3.1%, 20029 6.8%= F43] Z
SFATF3Y),

33) =AM H-FAH2003), "MFAak] BEEA S, pp.140-143.
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A7t
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T

ff 2] = 45§ <]
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Main Route

(’e}

34) #7<H2003), “H
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2. At TA=F
e <y 3-3>3 o] & FHAZRY Fuljste] 3¢
A e A [ AEFESO: floating storage off-take)3d oA A%

(cargo loading)slte] =437 % 3ta, 92 439 42 &

AN TS s, FRAFBAL Fdskel Ageta Y
AFE Sholt vk ol getel Ful AFIAAI Tl T W

A= 5% 7140 @i 237t 2 (low price, high volume) 3%

ojRE wedds W 7] fJ8 25RHE(dwt) ool HAX A (VLCC)

Aol $elvtetel AFSE B RE s 2w FHER
o] NG P wpREe] FACKID AL

S single buoy mooring)36) B o2 Aulgle] /-8 £33

rlo
"
g
Sv
i
e
.
=3
)
u
#
L

o3l (cargo discharging)Ztg-$& sl2 = 7]AK(

AaFS WA 3 A&EA sk zg]o] o] Fof

2 zkelo] 2447 olu, %kahzbglo] 72417t oo ghEEEE e A
o}

< (ship type)oll Hls] geA|gte] G A¥p7bgEo] 2 ol

35) FSO(floating storage off-take)v 9 &3 vPZZEe] nitje] v 9l
AutEele] FrERA AR Q%‘—E‘ A O At Al Qe 7]Ee]
ship oil transfer) &2 {5 ALGsHH, T2 =549 20y F324& 283,

36) Adlro] R0 Hokberthing)dhAl &l pipeline®] 2% FX(buoy)ol F=(anchor
chain)& AZ3s}e] AlF(mooring)dtal 3H&S sl WHS SBM(single buoy mooring)
= SPM(single point mooring) O]E‘rl EL FQkA| o] B3 ghntolu) =alA|3HS vk
ZUY FRANA Bo] AREsH, Hel 7)detst sl tiHlste] mooring dFal e

Fotol] of| Q1A (tailing tug)©] éﬁoﬂ 17‘4 A5ke] %918}
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O0HQl Supplier's
StoragegTank

a9] A frk

Main Route

3. AFAFE TUEF

- el FEAke] AfiddA =l Arede] FFE AaAlE
M (petroleum product tanker) ©.& F£43E £ AFAELS A&
&g AFRAANM =l Abgel StAl ESH(blending) ¥ §- A
TR fF2dE, fx
depot)3?” & AHA U &v|RAl AEETE o] <9 3-4>+

NGAE FUEF 422 HolE

37) Local storage depott= 2 S, HAF & R AH|R] Q9] Aoto] X|3te] AlFA)
F& Asla Zaete 71XE Teh, vl AR o= RE Muto g A{AES o|Fs)
o AAslal f-Z2FF (tank trolley) &2 Z31g



<19 3-4> A5AS

o
N
IT.

i
il
o
f

0HQl XI5 A

OHQl Supplier's
Storage Tank

= Qe o] 4% 3

oUW & o] g3 e

38) Tank terminal & AFAES A9 ZEV|AR o]$EtA] fa AR o g BT A
o ESpIAE BHUAY ez 5T ) o]fste divtE AFAATIAR SEudels
YTT(Yeosu tank terminal), UTT(Ulsan tank terminal) 7} t3®2 <.
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FERER FAAN Ak AF

A a7

Bol Tl

slo] 3

A7

of A9 A= A7t o

2] gk
=1

il

|

o

=
K3

f

"o

A5 el o] Al

A AR

3

=
=

A 5

Fadohzl AZA A3 AFA

S

&

]

5

%H(blending)

=

SEA

Fol o rle] AleF(specification)©l]

S

2~
3

]

C}A] o

B

Al

(]
A5

<1y 3-5>

Main Route

0l el Buyer's

Haa3
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ok MgAEe] A3

=0
=

94 oil trader)

S|
ax

s}

A}

32

g

s

2]

g FHoz opo}l AHow

Al %

=
T

=]

A Aot

olelg A9 <1 3-6>

<19 3-6> A|3=r3t

714

ES

2] ¥

er's
Storage Tank

> 02l Buy

Main Route

002l Supplier's
Storage Tank

ol o

Pk A7HE9] oil traderE-S 4
3

SIA
H o
A9 A A

5

39) d& F
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6. 7|et EF

(1) 744 =+

A drs sk

J

&, Md 59 485 T3l AFAF
S Alxste A 23 AAeES AA SFOKR: distillatio
n)40), A &(l{k: conversion)4De} A A|CKEHEL: treating)4?), 7% &
o] 34 blending)4d) T o2 FEETE

A= AA AA el ik AL o F5ol] wel 1 Aol t
2D, FR3AES U A 7HA o st AR5 Al ot
3~57 A = FHiESte] AR ] Atk Ry SHA df A
deaet AaAE 2 AER AdHaY d4& =
sasty =7H%k 4% AfA £8s SFY Tl di7
(drifting) A1 AAM JFLRS =4 T
AAE AFAES 540 wet 747] e AFHAE o] &ste] &

:'1} O

e A AErE &

i
il

o

HH
3
ol
)
Hu
)
[3n
_>|i
L)
g
=
of
1%
Ho

40) S (distillation)= "_T"ri LR v B ] ApolE o]fate] T S50
2 By 2238 9 A ordinary) 2 A (vacuum) EHE Uis.

41) A3Hconversion)= 7FI7F A AHHES oy UHoz ﬂakﬂﬂ# ANAAM $4=3 A
FAECR vt E Aol F#hH(cracking), 7N (reforming), 3 Edll(hydro cracking)
2 s

42) AA(treating)+= SHU A3z
ﬁ (k=4 g]_?sl—x«l 2] xﬂ g;‘% zéxﬂ 9].

43) fri-o %%(blending)ﬂ Al g ARAlE
HA7HIE Fdste] wigtehs 2o
44) 49 A4S API(American Petroleum Institute) =(&)el wlz} hght@ﬁ 1), medium(h

), heavy(REDZ #5eka, 3ot 4ol wel stehas), wdly], $77] 2 2Rs,
AR ek ARE, FHE, 08T 0 P

e e =oEold wAlE 8 Aus AAske 2
Ex =
=]
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i, cargo contamination)”} A4

& Wbt mA 55 )

(=N
izl

]
(1

e
_(IQI_

]

= o

=z
S47 o

9] §loeH, pipeline A7} #7571

FEHA, #F P

p.13.
50) =AH-8AH2003), op. cit, p.35

st

Afrael A digl A,
45) -Z=Htank trolley)=
48) % pipe line)

49) ©]74(1995), “



A 3H AA FRAANZ

1880t -E] WlFe) AfgiAte] A7k FRoR faisbe]
st A1z AANALS AxHEA A 87F g5ske] Ao H

o
IS T
A71AAG o mHY R o] Sy E

3| &7 @ & (Baltic Shipping Exchange)ollA] Al Ztd &
Ho| M= =9 FTHSIY AT(iFD dut=7dE

o
2 AR te 2qAge] dAutsy. 2elage g7l 44 4

—
0]
0]
w
rV’
e
_IE
:I:’z

718 A% (time charter market) ¥ ©7]AIeF A A ~FA Z(spot
market) 0.2 FEEH AFAAS] QE HEFolrt Az AT

AAAG SolE AT 1] AT,

F71421 F715 7HA= EAdo] Jrps6), 19900 19 ZAX A FA] 29

51) *4%5 248710 o] AurEFE} ko] F5H o} me] US Standard Ol 45314}
* A A A HxE S,

52) K. Suzuki, op. cit., pp. 76-77.

53) 3MABHES general cargo®t bulk cargo E TFEHI bulk cargo® A, LNG 9
liquid bulk cargo(}3}3}&)¢} dry bulk cargo(13tE) 2 THE
APA =L AEl phosphates, bauxite 2 A7 59 dry bulk cargo #}ar 3

54) &X3%(1983), al%, , WiEA} pp.34-37.
55) N. Wijnolst and T. Wergelend(1996), Shipping, Delft University Press.
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of FEAE HYot, FAAF A% AW WA AFHA 1
Y FRAEY AF5EE BAZ 0] FA43 sheateln, 2000

3o 2001~2002 ] A AEHA

<G 3-12> g2 F2d &9 Fo] (29 World Scale)

F= A=Akt — dl2Alopet — A4

dwt 5-10%t 10-20%+ | 20-30%+ 5-10%F 10-20%F | 20-30%F
1985 80~50 70~40 57~20 125~42 80~35 45~17
1986 120~55 80~30 62~20 105~42 90~30 55~18
1987 | 162~105 69~37 65~24 L 110~39 75~26
1988 | 160~122 57~41 90~31 130~72 119~49 70~27
1989 170~90 | 135~120 | 102~33 140~70 100~50 79~30
1990 | 145~95 E: 100~46 175~65 121~65 87~45
1991 107 1 140~35 175~80 185~57 90~35
1992 | 104~78 39 65~31 130~60 92~54 62~31
1993 82 a 64~34 130~65 130~55 57~34
1994 112 = 60~30 120~67 90~55 57~30
1995 | 177~105 - 73~42 127~80 80~65 67~40
1996 | 145~107 110 80~46 122~90 76 67~39
1997 | 197~112 - 100~46 115~56 95~72 80~42
1998 150~70 - 82~45 120~90 99~61 T77~42
1999 145~86 92~59 72~35 147~63 100~55 65~33
2000 | 385~113 | 210~180 | 169~48 | 230~100 | 240~70 175~40
2001 | 275~110 | 230~159 | 118~33 | 264~185 160~60 105~32
2002 | 137~85 | 108~105 | 137~28 145 67 105~27

<AF: 0 LLP(2003), Lloyd's Shipping Economist>

56) K. J. Button(1993), Zransport economics, 2nd edition, Edward Elgar, pp.39-40.

57) s FFANE(2002), TSl FTAERE A11086%.
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A=A (World Scale)?] XU (flat rate)5®2 1990 ] F-wt
0dd zs7|nd o S$dss & 5 Uk 1940

o) FUHEE 19908 T FHEA o 504 Bek A% FEusbe
2 W)
2

o
i
o (
N
Mo
oS
-0,
=

rlr

> % 4

A seratlth. FEAA fFH7HA

SAER oL 19900+ SAER A

A d7rEae Fo AALALe FoFFe Y o’ AFAH
A8kl AA AECEYA
gl AHAE dgy SUE QI Fr14 8cleg A FEHTH60),

Th59 <G 3-13>2 AlAl AlFAI el A kel f(iDsDh, BAEH
(h)62), A5 Eatza FHAFOREIND 5 T8 Afe dE7147 ¥
IXAA(VLCO)Y +9E ¥WsFols AR HoFr. A dE7}

N

58) London¥} New York 9] World Scale Association®lA] wid A4 x| £V} AR
714, 3] 58 1#3te] FFAvKstandard vesseD9  full cargo, round voyageE 7
Fo 7 ¥ WE>Y(nominal freight) A4~ ]tq XAk HAE v 2

Odwt 7U5HE, 3 14.5knots @IE A% @ Id8l5 149 558, Ao 1Y 58, 7EHr
A 100 @ARAIZE ¢ gapd 4 ‘34 &t 44, 7IEF 12A1F @8AHE

USD12,000 per day ®&H] : USD138.50 per ton basis on 380 cst

59) M. Stopford(1997), Maritime Economics, 2nd edition, Routledge, pp.4-6.
60) =AH-3AH2003), op. cit, pp.73-75.

61) Dubai oil& oXol& A== uG3 2 =2
A oy b2 §F9 71HEd & 93-S v

62) Brent oile 9 2 A AU AR E(price marker)Z ABAEFS A x|k 7 g
/o] Wi —’3‘1"%0}“4 Aol AAPES 7Y 2wl

63) WTI (West Texas Intermediary) oil2 1|5 ?ﬂ 9] 9714 A E(price marker)®= A7
o] FEAEANENYMEX) A A dERESol™ AAl dFAZAA vlFe] =

7

A2 7FAR E(price marker)Z A

. of
o

M



o Iy

o

o] =& go] A AL AR A A5sI o, 2002W 3

o] A =740l =skoy FARXNK(VLCO)e &dx5E W@ 4

= ATk

I 3-13> FoYdf =743 VLCC £9%
Spot Crude Oil Prices($/bbl) VLCC Freight Rates
LR
Dubali Brent WTI 717-g A" | gt

1985 26.61 27.51 27.99 8,172 25
1986 13.83 14.38 15.04 11,281 30
1987 17.28 18.42 19.19 9,702 41
1988 13.69 14.96 15.97 12,717 41
1989 16.56 18.20 19.68 15,265 48
1990 21.26 23.81 24.52 19,446 60
1991 17.70 20.05 21.54 21,238 59
1992 17.82 19.37 20.57 15,463 43
1993 15.64 17.07 18.45 15,202 43
1994 15.53 15.98 17.21 13,010 39
1995 16.86 17.18 18.42 14,708 50
1996 20.29 20.81 22.16 17,229 56
1997 18.68 19.30 20.61 20,127 61
1998 12.28 13.11 14.39 22,015 59
1999 17.47 18.09 19.27 15,739 47
2000 27.60 28.73 30.30 21,475 93
2001 23.12 24.83 25.97 24,250 62
2002 24.36 25.20 26.17 14,750 45
<A}& : Clarkson Research Studies(2003), Shipping Review Database.>

kk

hg-d L(DH $/day)
=
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obgo] ¥ 1990Vt Hxe Fxdel A 107k frx4de
(s, ship size)H64) A (net earning)6®S HoFTh dE

ol WMEZo| A Z H|LEA| gk Auke] F7)9b 4=01Ado] An 5}

2

L&

<GE 3-14> 24 94 (@91 $/day)
HE VLCC Suezmax Aframax Medium ki
1993 20,372 16,719 15,309 8,288 12,073
1994 14,924 14,563 14,006 11,057 12,002
1995 22,452 16,470 14,975 12,677 13,912
1996 27,215 20,304 17,290 13,166 16,577
1997 34,691 23,753 21,109 15,718 20,072
1998 31,968 21,277 16,425 12,486 16,630
1999 19,775 15,189 13,059 9,872 12,261
2000 50,353 39,390 33,150 18,467 27,206
2001 36,017 30,420 30,759 24,950 27,963
2002 22,029 18,647 18,954 13,940 16,362

<A+=: : Clarkson Research Studies, op. cit.>

64) FrAe] AYURA, ship size)d WA A3 (FEK)ES (deadweight tonnage) 7|22
Small(19F= ©]3d}), Handy(19H~6%H%), Panamax(6%~8%-E),  Aframax(8%t~127HE),
Suezmax(129H~209H=), VLCC(very large crude oil carrier: 209+ o]Xho & 58}
LANA = Small(39HE 1)), MR(medium range: 3%H~5%H%), LR1(large range 1: 5
T~7HE) ) LR2(7T~109HE), Aframax(109H~13%HE), Suezmax(13%~20%HE), VLCC(20
UE oo FESIE 8, 30vHE o] VLCCE ULCC(Ultra large crude oil
carrier) & FE27|% 38}

65) Net Earning2 Ao £A4-YollA Ax=H]|, 3], s}&H] o WEH|&S AL
aH5to] Charter base 2t1% 3} Charter baseolA] Hire base (ABFzpER] 4=2]H],
5o uARDE Agtete] Auke-gol] tigh (MRS A

2

o 19
=
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66) 3l Frrtld(2004),
67) tEA 9 21(2004),

43,

68) SSY Consultancy Research(2003), World oil tanker trend.

J3]H, 3,4
69) LLP(2004), Lloyd's Shipping Economist, March.

&

rA
A

70) Platou Economic Research(2004), 7he tanker market.

3.

Gk #1235

a3

o

r

F4AEAE91(2004),

) 3

72) Lioyd's List, 2004. 4. 14.

71
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2. fr&2Ad AeA%

ol

= g2 A2 b8 exs 7des 4714 ¥

N
lo
>,
o
AN
Ho
jules

(freight)A]d, T 31X (sale and purchase)Al?d, 2l
A%, Auba) Al (demolition) Al o2 FEEM3), AHA L A4

ks wju, AubeiAl 5o Alge EE

X
of
L)
rx

e 12
-~
oo
)
(@)
=
ri
o
=
o
fru
X
)
do
BN
rx
rx
=
B=)
0%,
oft
rlo
oo
\)
N
(@)
rlj
ri
o
g

S

<% 3-15> AA F24 F5F°] (99 : Wukdwt)

T 2000 2001 2002 2003 2004

A ukFF e (A) 2354~ 237.3|" 237.6 242.0 248.2

FrzA 238.7 | 240.2 | 240.9 247.6 254.6
AL 10.3 10.6 11.1 10.2 9.4

Al -] ah 13.6 13.5 14.4 15.8 15.8

MukdQ & 219.5 | 220.1 | 216.4 221.3 226.0
Akl o) B 15.9 17.2 21.1 20.7 22.2
Ak g 6.8% 7.2% 8.9% 8.6% 8.9%

s AR = AuEET - Aured
s AR E = A - AU

73) M. Stopford, op. cit, pp,78-81.
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AN AP A2 ASORAEDE, AFEiDE A5 =F0RIE )

HE VLCC Suezmax | Aframax | Panamax Handy
1990 87.5 66.0 53.0 - 32.0
1995 85.0 54.0 43.5 - 33.5
2000 76.0 52.0 41.0 35.5 29.0
2001 70.0 46.5 36.0 31.5 26.0
2002 65.5 44.5 35.5 32.0 27.8

<A= ¢ LLP(2003), Lloyd's Shipping Economist.>

o) ZxA7E AVIstEEA AFEe] Adxd dFsh A &E R}

H AZAE FS5AE Hola 9gom o7lo FQ ZA7|AA 7}

74) |EFANLA(2004), op. cit
75) HAUEFE, 2004, 1. 26.
76) Clarkson(2004), World Shipyvard Monitor. June
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de 25%kdwt 8ukdwt 3.2%kdwt
1990 34.0 28.7 18.5
1995 38.8 14.3 11.7
2000 31.7 8.4 7.3
2001 30.3 8.6 6.6
2002 29.0 6.2 4.9

A= LLP, op. cit>

(3) A A%
Auks Al 7S S eAl®, AT A2 dol =l siAY

(f##3 %, scrap yard)®] 7H&o9 &9 9FS w=u™. vFo £
24 aAZHAe] MEFolE yEin. Ho A Asaxet

o
&
Fao] ARSFQ Z7 R A0l FE T

-
s

O-

™ ERd A3e dE0 B 39 UG Bus i
AuAel o aele HutaIAlgke] o) Fol, 3]
Ha9-9) 8, ek 5l

=
X

= 7R A7ZE AQEE vbd FuAE Za]o] Al FA] B9
T Q7] wiZolgh sl (2004), op. cit.
79) ARkl AAIE vl ARSI scrap yard TR FLPE OISR A= India,
bl

Bangladesh®} é% %Oﬂ/ﬂ T2 o|FofAH, o]5 A Y] T4 T AR scrap
vard 7H-52 o] AgtE o] AA dulsiAA o] Feks nAE -t wigh
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<E 3-18> &A1 AA7E (g - Wk USD)

SR 257 dwt 8ukdwt 3.2%Hdwt
1990 8.9 4.4 1.5
1995 6.7 3.1 1.2
2000 3.5 1.7 1.0
2001 4.7 2.1 1.2
2002 4.7 2.5 1.1

<As 0 LLP, op. cit>

3. AA FEA A

IREE(dwt) i o) el Al 24 AddiE 200216l ©F 4,30001 % o
2 1998dmnt of 8% VISl EaEa of 298dW =
1998:de]l w8l °F 7% F7FEIALE <3E 3-19>E AFE AA =4
At RS HojFr), 1998939 vlel A e} ofzejursrt gol T}

S9a, shbmtat kA gl Feznas gada. S
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3 3-19> A AA fF2d Ad @9 F, dekdwe)

1998 2000 2002 2002/1998

Ay | B | Hy | 7 | Hy | B | Hy | EF

Small | 1,690 8.5 |1,762| 8.9 1,850 | 9.3 109% | 109%

Handy 877 27.1 947 29.3 986 31.9 | 112% | 118%

Panamax| 202 14.2 217 15.1 211 14.1 | 104% | 100%
Aframax| 497 47.2 529 50.8 564 55.2 | 113% | 117%
Suezmax| 287 40.7 283 40.9 267 39.5 93% 97 %
VLCC 431 | 124.5 | 442 | 128.7 | 443 | 129.4 | 100% | 104%

sk A | 3,984 | 262.2 | 4,180 | 273.7 | 4,321 | 279.4 | 108% | 107%

<Ay: 0 LLP, op. cit>

<3E 3-20> 20029 71&E AMA Z

1o

AR @9

©F, Adwt)

108 =gk 10-194 201 o] 3 A
45 €% | A+ [ Ex |Ax [ B+ | A% | ==
Small 547 1,625 | 1,060 | 2,571 |2,857| 6,098 |4,464 | 10,294
Handy | 182 | 6,478 | 270 | 9,331 | 534 | 16,107 | 986 | 31,916
Panamax | 47 3,276 78 | 5,239 | 86 5,656 | 211 | 14,072
Aframax | 226 | 23,111 | 199 |19,309| 139 | 12,786 | 564 | 55,207
Suezmax | 131 | 19,686 | 91 |13,242| 45 6,588 | 267 | 39,515
VLCC 228 | 67,988 | 140 |37,864| 75 | 23,569 | 443 | 129,422
g Al | 1,361 122,165 | 1,838 | 87,556 | 3,736 | 70,705 | 6,935 | 280,426
<Ay: 0 LLP, op. cit>
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© K. Suzuki(2000), "Theory and practice of international logistics",

<A R

>

—

B

B

Sheisanto,

] o
2

ANzQA7F =2 %53 (vertical integration) &

4o
o

™
R

¢

B

el

5, BF3A}, pp.427-432.

& -

82) ¥ EN(1993),

, S ARE A4, pp.1-10.

Champman and Hall,

6th edition,

Elements of shipping,

83) A. E. Branch(1993),

pp.143-156.
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ol el 42 ded F de ARle] vk, =AM FARE(oil

major) 5 YATH AFAd Y BEE dAE FAALEE A, i x

o

o JdY RIS AAY 36%, 47
AL 12%= 3 H AT, A A
- Aol v Fo] F7Hek3d
=, ol W3 Fx2de dxsty] A8 darRe] Aaxde] ofHgl
H AU ALE Al A AtEe] Aute HEE 88 AFste] A8t
§71-84 sto] ApALe] AfEgol
FYstes WA S ol &3Fl7] WEolthn. oy WA o R AfFIAES

FEA AR gEield Hold & gl A fEAs A7)

o
Y
PN
o
O
X
o
O
=
H _I
2
e
filo
ol
—
e
N

FASAT0, Aggacl FEol HE fE2A B3 FATEY B4
sl Wostel AE FRATAE FEAF ADL F24 Aol o]

84) M. Casson(1985), T7he role of vertical integration In the shipping Industry,
University of Reading, p.161.

85) 31€(1987), "=AIMF-3|Ake] ZdHEr, |, WAL, pp.74-76.

86) M. Stopford, op. cit, pp.43-67.

87) ILE(2002), “FA SUFe emlae] B A7, AATshL HALselE,

pp.12-14.

88) =#MF(independent tank owner)dtil E2]$-+= 0|58 INTERTANKO(international
tanker owners association)& Z4J3Fe] IMO(international maritime organization),
UNCTAD(united nations conference on trade and development), ICS(international
chamber of shipping), BIMCO(Baltic and international maritime council), OCIMF(oil

companies international marine forum) 52| |+IH A7 FF AHUS Bl
AA AFAE 9 S2A ol A T8t 98-S skal 9lS.

89) A. E. Blanch, op. cit, pp.120-121
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